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A total of 8 ascomycete and 63 basidiomycete species have been recorded for the first time from 14 administrative
regions of Russia: Republic of Crimea (6), Republic of Mordovia (16), Krasnoyarsk Krai (4), Stavropol Krai (1),
Arkhangelsk Oblast (2), Bryansk Oblast (5), Irkutsk Oblast (1), Kaluga Oblast (3), Kursk Oblast (2), Kostroma Oblast (10),
Murmansk Oblast (1), Oryol Oblast (1), Pskov Oblast (9), Tyumen Oblast (11 species). An annotated species list
containing the data on location, substrate, habitat type and voucher numbers is provided. Entoloma bryorum
is reported as the first record in Russia. Hypoxylon petriniae and Leucoagaricus croceovelutinus are recorded in
Russia for the second time. Acanthophysellum minor, Postia romellii, and Tomentellopsis pulchella are reported for
the third time. Sequences of ITS nuclear ribosomal DNA from studied specimens of Entoloma bryorum, Mycena
rosella, and Pycnoporellus fulgens have been generated and submitted to the GenBank database.

Keywords: Ascomycota, Basidiomycota, biodiversity, DNA barcodes, fungal distribution, Russia
DOI: 10.31857/50026364822060101

INTRODUCTION An annotation record includes the data on species
location, substrate, habitat, and herbarium documen-
The present report is the seventh in the series of ar- tation. The material was loaded in LE (Saint Peters-

ticles devoted to the new regional records of fungi (Bol- burg), AR (Arkhangelsk), HMNR (Pushta), and INEP
shakov et al., 2016, 2018, 2020; Svetasheva et al., 2017; (Apatity) herbaria. Duplicates of all specimens are
Volobueyv et al., 2019, 2021a). stored in LE.
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MATERIALS AND METHODS

Material was collected and identified using light mi-
croscopy technique by the authors abbreviated as fol-
lows: Sergey V. Volobuev (SV), Sergey Yu. Bolshakov
(SB), Lyudmila B. Kalinina (LK), Vladimir I. Kapi-
tonov (VK), Eugene S. Popov (EP), Irina S. Sarkina
(IS), Artyom V. Leostrin (AL), Anna A. Efimova (AE),
and other persons indicated in the text.

To shorten the names of administrative regions of
Russia we have used the international standard codes
ISO 3166-2:RU (ISO, 2010). Republic of Crimea was
abbreviated as KM.

Data on the fungal species distribution in Russia is
based on the updated database on Agaricomycetes di-
versity (Bolshakov et al., 2017, 2021) as well as other
papers partly referenced in previous reports (Bolshakov
et al., 2016; Svetasheva et al., 2017). Species registered
for more than 30 regions are noted as widespread spe-
cies.

Molecular identity of some studied specimens has
been confirmed by ITS nrDNA sequence analysis.
DNA extraction, PCR amplification and sequencing
were performed followed Volobuev et al. (2021b).
Newly generated sequences were submitted to Gen-
Bank.

RESULTS

ASCOMYCOTA
DOTHIDEOMYCETES
Catinellales

Catinella olivacea (Batsch) Boud. — new to Kaluga Oblast.

Distribution in Russia: BRY, DA, IVA, MO, MOS, KIR,
PRI, PSK, STA, TA.

Specimen examined: Kaluga Oblast, Ulyanovsky Dis-
trict, Kaluzhskiye Zaseki Nature Reserve, southern area, vi-
cinity of Yagodnoye village, 53.54804° N, 35.66732° E, on
fallen trunk of Populus tremula (111) in polydominant broad-
leaved forest, 01.08.2020, coll. SV, det. EP (LE F-342461).

SORDARIOMYCETES

Xylariales

Daldinia childiae J.D. Rogers et Y.M. Ju — new to Bry-
ansk Oblast.

Distribution in Russia: AD, LIP, ROS.

Specimen examined: Bryansk Oblast, Suzemsky Dis-
trict, Bryansky Les Nature Reserve, environs of Chukhrai
village, 52.46207° N, 33.85548° E, on fallen trunk of Ulmus
sp. in polydominant broad-leaved forest, 10.08.2015, coll.
and det. EP (LE 294643).

Eutypa lata (Pers.) Tul. et C. Tul. — new to Kursk Oblast.

Distribution in Russia: AMU, KDA, KHA, LEN,
MUR, PRI, SAK, SMO, SPE, SVE, TVE.

Specimen examined: Kursk Oblast, Kursky District,
Tsentralno-Chernozyomny Nature Reserve, environs of
Zapovedny, Dubroshina, 51.56618° N, 36.08818° E, on bark
of a fallen trunk of Fraxinus excelsior in polydominant
broad-leaved forest, 15.08.2015, coll. and det. EP
(LE 294623).

MUKOJIOI'A U PUTOIIATOJIIOTUA

Hypoxylon cercidicola (Berk. et M.A. Curtis ex Peck)
Y.M. Juet J.D. Rogers — new to Bryansk Oblast.

Distribution in Russia: AD, KHA, PRI.

Specimen examined: Bryansk Oblast, Suzemsky Dis-
trict, Bryansky Les Nature Reserve, environs of Chukhrai
village, 52.44871° N, 33.84248° E, on bark of a fallen trunk
of Fraxinus excelsior in polydominant broad-leaved forest,
08.08.2015, coll. and det. EP (LE 294576).

H. fuscum (Pers.) Fr. — new to Oryol Oblast.

Distribution in Russia: widespread species.

Specimens examined: Oryol Oblast, Korsakovsky Dis-
trict, vicinity of Novomalinovo village, Golovkina Dubrava
protected forest area, 53.21205° N, 37.29017° E, on fallen
stem of Corylus avellana in polydominant broad-leaved for-
est (Acer platanoides, Fraxinus excelsior, Quercus robur),
30.07.2011, coll. SV, det. EP (LE F-342477); Novodereven-
kovsky District, vicinity of Mokhovoye village, Shatilovskiy
les Nature Sanctuary, 53.04658° N, 37.34414° E, on fallen
stem of Corylus avellana in herb-rich larch stands,
24.07.2011, coll. SV, det. EP (LE F-342475); Novosilsky
District, Dubovshchina protected forest area, 53.03064° N,
37.19853° E, on fallen stem of Corylus avellana in oak forest
mixed wih aspen and maple, 09.08.2011, coll. SV, det. EP
(LE F-342476).

H. howeanum Peck — new to Bryansk Oblast and Stav-
ropol Krai.

Distribution in Russia: AMU, KHA, KDA, KYA, MOS,
PRI, ROS, SE, SMO, SPE, TUL.

Specimens examined: Bryansk Oblast, Suzemsky Dis-
trict, Bryansky Les Nature Reserve, environs of Chukhrai
village, 52.44871° N, 33.84248° E, on fallen stem of Corylus
avellana in polydominant broad-leaved forest, 08.08.2015,
coll. and det. EP (LE 294577); Stavropol Krai, Kochu-
beyevsky District, Stavropolsky forest-steppe Nature Sanc-
tuary, the upper reaches of the Krasnoyarovskaya ravine near
Novoekaterinovskaya village, 44.78663° N, 42.02627° E, on
fallen branch of Carpinus betulus in polydominant broad-
leaved forest (Fagus orientalis, Carpinus betulus, Quercus ro-
bur), 21.08.2013, coll. and det. EP (LE 294669).

H. petriniae M. Stadler et J. Fourn. — new to Kursk Oblast.
Distribution in Russia: STA.

Specimen examined: Kursk Oblast, Kursky District,
Tsentralno-Chernozyomny Nature Reserve, environs of
Zapovedny, Dubroshina, 51.56618° N, 36.08818° E, on
bark of a fallen trunk of Fraxinus excelsior in polydom-
inant broad-leaved forest, 15.08.2015, coll. and det. EP
(LE 294595).

Xylaria hypoxylon (L.) Grev. — new to Kaluga Oblast.

Distribution in Russia: BEL, BU, KC, KGD, KM, LEN,
LIP, MOS, MOW, PRI, PSK, ROS, SPE, STA, TUL.

Specimen examined: Kaluga Oblast, Ulyanovsky Dis-
trict, Kaluzhskiye Zaseki Nature Reserve, southern area, vi-
cinity of Trud former village, 53.62389° N, 35.86757° E, on
fallen trunk of Fraxinus excelsior in polydominant broad-
leaved forest, 04.08.2020, coll. SV, det. EP (LE F-342462).
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BASIDIOMYCOTA
AGARICOMYCETES

Agaricales

Agaricus campestris var. squamulosus (Rea) Pilat — new to
Republic of Crimea.

Distribution in Russia: widespread species.

Specimen examined: Republic of Crimea, Yalta Urban
Okrug, the Nikitsky Botanical Gardens, Cape Martyan Re-
serve, 44.5097° N, 34.25137° E, on solid soil under Juniperus
excelsa, 30.12.2020, coll. and det. IS (LE F-342480).

Aspropaxillus lepistoides (Maire) Kiihner et Maire — new
to Republic of Crimea.

Distribution in Russia: KYA, MOS, PNZ, ROS.

Specimen examined: Republic of Crimea, Alushta,
44.69666° N, 34.39538° E, on soil in the edge of hornbeam-oak
forest, 06.04.2021, coll. I.1. Salyuk, det. IS (LE F-342479).

Calvatia turneri (Ellis et Everh.) Demoulin et M. Lange —
new to Krasnoyarsk Krai.

Distribution in Russia: AL, ALT, ARK, CHU, KAM,
KO, MAG, SVE, TYU, YAN.

Specimen examined: Krasnoyarsk Krai, Shushensky
District, Sayano-Shushensky Nature Reserve, the mouth of
the Malaya Golaya river, 52.3209° N, 92.3050° E, on soil in
tundra, 04.08.1984, coll. A.E. Kovalenko, det. Yu.A. Rebriev
(LE 254242).

Crepidotus caspari Velen. — new to Pskov Oblast.

Distribution in Russia: AMU, BEL, KHA, KYA, LEN,
MAG, MOS, NGR, NVS, ORE, PRI, ROS, RYA, SAM,
SPE, SVE, TOM, TUL, TVE, ULY, YAN, YEV.

Specimens examined: Pskov Oblast, Bezhanitsky Dis-
trict, Polistovsky Nature Reserve, Slepetnoe stow, 57.08287°
N, 30.5193° E, on wood in spruce forest with Tilia cordata
and Sorbus aucuparia in undergrowth, 09.08.2021, coll. and
det. LK (LE F-332219); 57.08334° N, 30.51969° E, on wood
in aspen forest with Picea sp., Tilia cordata, Corylus avellana,
09.08.2021, coll. and det. LK (LE F-332218).

Cristinia helvetica (Pers.) Parmasto — new to Tyumen Oblast.

Distribution in Russia: ARK, DA, KO, KR, LEN, NIZ,
NVS, ORL, PER, PRI, SAK, SPE, SVE, TA, TVE, VGG,
VLG, VOR.

Specimen examined: Tyumen Oblast, Tobolsk,
58.19369° N, 68.23838° E, on rotten dead log in wasteland
overgrown with Acer negundo, 06.08.2021, coll. and det. VK
(LE F-342494).

Entoloma bryorum Romagn. — new to Pskov Oblast.

Distribution in Russia: New to Russia.

Specimens examined: Pskov Oblast, Bezhanitsky Dis-
trict, Tsevlo village, 57.05058° N, 30.27373° E, on soil under
old-growth Tilia cordata in old manor park, 05.09.2019, coll.
and det. LK (LE F-332068, GenBank accession number —
OP219718); 57.05113° N, 30.27384° E, on soil under old-
growth Tilia cordata in old manor park, 07.09.2019, coll. and
det. LK (LE F-332069, fig. 1, a — ¢, GenBank accession
number — OP219715).

E. sinuatum (Bull. ex Pers.) P. Kumm. — new to
Pskov Oblast.

Distribution in Russia: AD, BEL, BRY, KGD, KM, KR,
KDA, KYA, LEN, LIP, NVS, SEV, TOM, TUL, VGG,
VOR.

MUKOJIOTHUA U GUTOIATOJIOTIUA
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Specimen examined: Pskov Oblast, Novosokolnichesky
District, the hill on the Moscow—Riga highway near the
turn-off to Lovno settlement, 56.30748° N, 30.20166° E, on
soil in oak stands on the top of the hill, 11.08.2019, coll.
S.A. Kalinin, det. LK (LE F-331544).

Hygrophorus persoonii Arnolds — new to Pskov Oblast.

Distribution in Russia: KHA, KM, LIP, MOS, PNZ,
PRI, SAK, SEV, SVE, TA, TUL, YEV.

Specimen examined: Pskov Oblast, Novosokolnichesky
District, the hill on the Moscow—Riga highway near the
turn-off to Lovno settlement, 56.30748° N, 30.20166° E, on
soil in oak stands on the top of the hill, 11.08.2019, coll. and
det. LK (LE F-331547).

Leucoagaricus croceovelutinus (Bon et Boiffard) Bon —
new to Republic of Crimea.

Distribution in Russia: VGG.

Specimen examined: Republic of Crimea, Yalta Urban
Okrug, the Nikitsky Botanical Gardens, Upper Park,
44.51363° N, 34.23322° E, on soil in stands of Cupressus
sempervirens and Quercus ilex, 27.11.2021, coll. and det. IS
(LE F-342478).

Marasmius torquescens Quél. — new to Pskov Oblast.

Distribution in Russia: KDA, KGD, LEN, MOS, NGR,
PER, PNZ, SAM, TA, TOM, TUL, ULY, VLG.

Specimen examined: Pskov Oblast, Bezhanitsky Dis-
trict, Polistovsky Nature Reserve, Slepetnoe stow, 57.08319°
N, 30.51657° E, on litter in linden-aspen forest with hazel in
undergrowth, 09.08.2021, coll. and det. LK (LE F-332220).

Mpycena arcangeliana Bres. — new to Pskov Oblast.

Distribution in Russia: AD, KGD, KIR, KM, MOS,
PER, PNZ, SAM, TUL.

Specimens examined: Pskov Oblast, Loknyansky Dis-
trict, Miritinitsy village, 56.640809° N, 29.804164° E, on
rotten deciduous wood in broad-leaved forest (Acer platanoi-

des, Fraxinus excelsior, Ulmus sp., Corylus avellana),
14.09.2019, coll. and det. LK (LE F-330300, LE F-331302).

M. citrinomarginata Gillet — new to Pskov Oblast.

Distribution in Russia: widespread species.

Specimen examined: Pskov Oblast, Bezhanitsky Dis-
trict, Polistovsky Nature Reserve, sq. 14, 57.16126° N,
30.48107° E, on coniferous litter in spruce forest with Cory-
lus avellana and Sorbus aucuparia in undergrowth,
03.08.2021, coll. and det. LK (LE F-332221).

M. rosella (Fr.) P. Kumm. — new to Bryansk Oblast.

Distribution in Russia: BEL, CE, CHE, KB, KGD,
KIR, KLU, KM, KO, KR, KYA, LEN, LIP, MAG, MOS,
MOW, NGR, NVS, PER, PSK, ROS, SPE, TA, TOM,
TUL, TVE, UD, VLA, VLG.

Specimen examined: Bryansk Oblast, Trubchevsky Dis-
trict, Bryansky Les Nature Reserve, vicinity of Proletarsky
station, 52.53992° N, 34.06301° E, on branches of Picea ab-
ies buried in the soil in herb-sphagnum spruce forest with
pine, 08.10.2021, coll. N.V. Shakhova, det. SV (LE F-342458,
voucher for the strain LE-BIN 4784). GenBank accession
number — OP219717.

Pluteus aurantiorugosus (Trog) Sacc. — new to Kaluga Oblast.

Distribution in Russia: AMU, CU, KHA, KYA, LEN,
NGR, NVS, PER, PNZ, PRI, ROS, SPE, TA, TOM, TUL,
YEV.
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Fig. 1. Fruit bodies of some collected agarics: a — ¢ — Entoloma bryorum LE F-332069 (a — basidiomata, b — lamellae, ¢ — basidio-
spores, scale bar 10 um, photo by L.B. Kalinina); d — Pluteus aurantiorugosus LE F-342460 (photo by S.V. Volobuev).

Specimen examined: Kaluga Oblast, Ulyanovsky Dis-
trict, Kaluzhskiye Zaseki Nature Reserve, southern area, vi-
cinity of Nagaya village, 53.56746° N, 35.77658° E, on fallen
trunk of Ulmus glabra in polydominant broad-leaved forest,
08.08.2021, coll. SV, det. SV and LK (LE F-342460, fig. 1, d).

Tricholomopsis rutilans (Schaeff.) Singer — new to Bry-
ansk Oblast.

Distribution in Russia: widespread species.

Specimen examined: Bryansk Oblast, Trubchevsky Dis-
trict, Bryansky Les Nature Reserve, vicinity of the Prole-
tarsky cordon, 52.53511° N, 34.05695° E, on wood buried in
the soil in herb-rich spruce forest with pine and oak,
07.10.2021, coll. SVand N. V. Shakhova, det. SV (LE F-342457).

Volvariella pusilla (Pers.) Singer — new to Republic of
Crimea.

MUKOJIOI'A U PUTOIIATOJIIOTUA

Distribution in Russia: AL, KK, KYA, LEN, LIP, MOS,
NVS, ORE, PER, PNZ, PRI, ROS, RYA, SPE, SVE, TA,
TUL, VGG.

Specimen examined: Republic of Crimea, Yalta Urban
Okrug, the Nikitsky Botanical Gardens, Cape Martyan Re-
serve, 44.50783° N, 34.24595° E, on soil under Juniperus ex-
celsa, close to the trail, 30.06.2021, coll. and det. IS
(LE F-342481).

Auriculariales

Aporpium canescens (P. Karst.) Bondartsev et Singer —
new to Republic of Mordovia.

Distribution in Russia: ARK, BRY, DA, IRK, IVA,
KAM, KGD, KHM, KIR, KLU, KO, KR, LEN, MOS,
MUR, NGR, NIZ, ORL, PRI, PSK, RYA, SAM, SPE,
SVE, TA, TOM, TVE, TY, VOR.

Specimens examined: Republic of Mordovia, Tem-
nikovsky District, 2.5 km W from Vesyoly village, 54.55074°
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N, 42.97448° E, on fallen trunk of Betula sp. (30-1II) in
nemoral-herb birch forest, 11.11.2015, coll. and det. SB
(LE F-314409); Mordovsky State Nature Reserve,
54.73671° N, 43.30625° E, on fallen trunk of Populus tremula
(70-1T) in nemoral-herb aspen forest, 10.09.2015, coll. and
det. SB (LE F-314942); 54.72205° N, 43.23323° E, on fallen
trunk of Pinus sylvestris in aspen forest, 07.10.2011, coll. and
det. SB (LE F-314943).

Note. The distribution of Aporpium canescens in Russia is
given taking into account that previously the species was
considered as a heterotypic synonym of 4. caryae (Schwein.)
Teixeira et D.P. Rogers. Miettinen et al. (2012) showed that
the latter one is an American taxon, having small differences
in pore and spore sizes, as well as in ITS nrDNA sequences,
with a European species A. canescens.

Heteroradulum kmetii (Bres.) Spirin et Malysheva — new
to Republic of Mordovia.

Distribution in Russia: KEM, KHA, KYA, OMS, PRI.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.73058° N, 43.21667° E, on fallen trunk of Populus tremula
in nemoral-herb aspen forest, 10.10.2011, coll. SB, det. SV
and SB (LE F-314928).

Boletales

Boletinus asiaticus Singer — new to Murmansk Oblast.

Distribution in Russia: AL, ALT, AMU, BU, CHE,
IRK, KHA, KHM, KIR, KK, KO, KR, KYA, LEN, MAG,
NVS, PER, PRI, SAK, SVE, TOM, UD, YEV.

Specimen examined: Murmansk Oblast, Kolsky Dis-
trict, Listvennitsy Nizhnetulomskogo Vodokhranilishcha
regional protected area, 68.7555° N, 32.2969° E, on soil in
Larix sibirica stands planted in 1953, 10.08.2019, coll. and
det. L. G. Isaeva (INEP 3617).

Neoboletus erythropus (Pers.) C. Hahn — new to
Pskov Oblast.

Distribution in Russia: widespread species.

Specimen examined: Pskov Oblast, Kunyinsky District,
Gruzdovo village, 56.2604° N, 31.11358° E, on soil in herb-
rich oak forest, 10.08.2019, coll. S. A. Kalinin, det. LK
(LE F-331519).

Cantharellales

Botryobasidium capitatum (Link) Rossman et W.C. Allen —
new to Republic of Mordovia.

Distribution in Russia: ARK, CE, CHE, DA, KDA, KO,
KR, KYA, LEN, LIP, MUR, NGR, NIZ, NVS, ORL,
PER, SVE, TA, TVE, VLG, VOR, YAN.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.79914° N, 43.48959° E, on fallen trunk of Pinus sylvestris
in moss—dwarf shrub pine forest, 31.07.2014, coll. and det.
SB (LE F-314589).

B. subcoronatum (Hohn. et Litsch.) Donk — new to Tyu-
men Oblast.

Distribution in Russia: widespread species.

Specimen examined: Tyumen Oblast, Tobolsky District,
vicinity of Verhnie Aremzyany village, 58.30358° N,
68.57505° E, on fallen trunk of Pinus sibirica in coniferous
forest (Picea obovata, Abies sibirica, Pinus sibirica, P. sylves-
tris), 05.10.2021, coll. and det. VK (LE F-342485).
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Sistotrema brinkmannii (Bres.) J. Erikss. — new to
Kostroma Oblast.

Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Nerekhtsky Dis-
trict, ca. 3 km S from Luzhki village, 57.33767° N, 40.72811° E,
on fallen trunk of Alnus incana in mixed stands with birch,
aspen and elm (Ulmus laevis), 07.06.2022, coll. AL and AE,
det. SV (LE F-342471).

Corticiales

Erythricium hypnophilum (P. Karst.) J. Erikss. et Hjorts-
tam — new to Tyumen Oblast.

Distribution in Russia: ALT, KGN, KHM, ROS, SVE.

Specimen examined: Tyumen Oblast, Kazansky Dis-
trict, vicinity of Novoaleksandrovka village, 55.39275° N,
68.80257° E, on fallen pine cone in pine plantation,
05.06.2019, coll. and det. VK (LE F-342493).

Geastrales

Geastrum coronatum Pers. — new to Republic of Crimea.

Distribution in Russia: AL, AST, BEL, KGD, KK, KRS,
KYA, LEN, LIP, ME, ROS, RYA, SAR, SPE, STA, SVE,
TA, TVE, VGG, VOR.

Specimens examined: Republic of Crimea, Alushta Ur-
ban Okrug, Zaprudnoe village, 44.5838° N, 34.31638° E, on
soil mixed with litter in the edge of deciduous forest,
18.09.2021, coll. and det. Yu. A. Rebriev (LE F-342241);
Yalta, 44.5141° N, 34.16539° E, on soil in park with Cupres-
sus sp. and Juglans regia, 01.11.2020, coll. IS, det. Yu. A. Re-
briev (LE F-342242).

G. pectinatum Pers. — new to Krasnoyarsk Krai.

Distribution in Russia: AMU, BEL, KGD, KHA, KK,
KM, KO, KR, KYA, LEN, LIP, MOS, NGR, NIZ, NVS,
PNZ, PRI, PSK, ROS, SMO, SPE, SVE, TA, TVE, VOR.

Specimens examined: Krasnoyarsk Krai, Berezovsky
District, Krasnoyarskiye Stolby National Park, the right
bank of the Bolshaya Slizneva river, 55.88333° N,
92.76667° E, on litter under Picea sp. in mixed forest, 01.06.2021,
coll. D Polyanskaya., det. Yu. A. Rebriev (LE F-342249);
Shushensky District, Sayano-Shushensky Nature Reserve,
the mouth of the Malaya Golaya river, 52.2681° N, 91.6137° E,
on litter under Picea sp., 04.08.2003, coll. N.P. Kutafieva,
det. Yu. A. Rebriev (LE F-342250).

G. pseudolimbatum Holl6s — new to Krasnoyarsk Krai.

Distribution in Russia: AST, NVS, PNZ, ROS, SAR,
TA, TAM, VOR.

Specimen examined: Krasnoyarsk Krai, Krasnoyarsk,
territory of the Siberian Federal University, 56.00313° N,
92.77175° E, on soil in pine plantation, 08.09.2009, coll.
0. E. Kryuchkova, det. Yu. A. Rebriev (LE F-342253).

G. triplex Jungh. — new to Krasnoyarsk Krai.

Distribution in Russia: AD, AL, AMU, BEL, KDA,
KGD, KHA, KM, KO, KR, KRS, LIP, ME, MO, NIZ,
PRI, ROS, SAR, SVE, TA, UD, YEV.

Specimen examined: Krasnoyarsk Krai, Berezovsky Dis-
trict, Krasnoyarskiye Stolby National Park, the right bank of
the Bolshaya Slizneva river, 55.8833° N, 92.7667° E, on lit-
ter in mixed forest, 04.09.2019, coll. O. E. Kryuchkova, det.
Yu. A. Rebriev (LE F-342266).
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Hymenochaetales

Hydnoporia tabacina (Sowerby) Spirin, Miettinen et
K.H. Larss. — new to Kostroma Ob]ast.

Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Nerekhtsky Dis-
trict, ca. 3 km S from Luzhki village, 57.33751° N, 40.73007°
E, on dry standing stem of Corylus avellana in herb-rich
birch forest with hazel, 07.06.2022, coll. AL and AE, det. SV
(LE F-342469).

Inocutis rheades (Pers.) Fiasson et Niemeld — new to
Kostroma Oblast.

Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Galichsky Dis-
trict, ca. 2.6 km SSW from Nagatino village, 58.37251° N,
42.07418° E, on fallen trunk of Populus tremula in herb-rich
aspen forest mixed with spruce, birch and pine, 15.08.2021,
coll. AL, det. SV (LE F-342466).

Kneiffiella subalutacea (P. Karst.) Jiilich et Stalpers —
new to Tyumen Oblast.

Distribution in Russia: AL, ARK, BA, BEL, BRY, CHE,
IRK, KDA, KGD, KHM, KM, KO, KR, KYA, LEN,
MUR, NIZ, NVS, ORE, ORL, PER, ROS, SA, SPE, SVE,
TA, TVE, VLG, YAN.

Specimen examined: Tyumen Oblast, Tobolsky District,
vicinity of Priirtyshskij village, 58.15401° N, 68.34988° E, on
fallen trunk of Salix fragilis in floodplain willow forest,
22.08.2021, coll. and det. VK (LE F-342488).

Lyomyces sambuci (Pers.) P. Karst. — new to Tyumen Oblast.

Distribution in Russia: widespread species.

Specimen examined: Tyumen Oblast, Tobolsky District,
vicinity of Vesnina village, 58.32872° N, 68.14586° E, on
fallen trunk of Salix fragilis in floodplain willow forest,
22.07.2021, coll. and det. VK (LE F-342489).

Peniophorella pallida (Bres.) K.H. Larss. — new to Re-
public of Mordovia.

Distribution in Russia: ARK, BEL, CHE, KDA, KHM,
KO, KYA, LEN, MUR, NIZ, NVS, ORE, ORL, PER,
SPE, SVE, TVE, TY, YAN.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.90674° N, 43.23540° E, on fallen trunk of Pinus sylvestris
(20-1II) in moss-dwarf shrub pine forest, 22.07.2015, coll.
and det. SB (LE F-314694).

P. pubera (Fr.) P. Karst. — new to Tyumen Oblast.

Distribution in Russia: widespread species.

Specimen examined: Tyumen Oblast, Tobolsky District,
vicinity of Verhnie Aremzyany village, 58.30351° N,
68.58291° E, on fallen trunk of Alnus incana in alder forest,
05.10.2021, coll. and det. VK (LE F-342484).

Jaapiales

Jaapia ochroleuca (Bres.) Nannf. et J. Erikss. — new to
Irkutsk Oblast.

Distribution in Russia: AL, BA, BRY, KHM, PRI, ROS,
SVE.

Specimen examined: Irkutsk Oblast, Ust’-Kutsky Dis-
trict, vicinity of Orlinga village, 56.0526° N, 105.8758° E, on
fallen trunk of Picea sp. in lingonberry spruce forest,
15.09.1967, coll. M. A. Bondartseva, det. SV (LE F-342459).
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Polyporales

Antrodiella leucoxantha (Bres.) Miettinen et Niemeld —
new to Kostroma Oblast.

Distribution in Russia: BRY, MUR, NIZ, ORL, ROS,
SAM.

Specimen examined: Kostroma Oblast, Pyshchugsky
District, ca. 0.7 km S from Borovskoy village, the right bank
ofthe Andronovsky Ferdos river, 58.8231° N, 45.5582° E, on
fallen log of a deciduous tree in mixed forest with spruce, fir,
aspen and birch, 04.08.2019, coll. AL and AE, det. SV
(LE F-342470).

A. romellii (Donk) Niemeld — new to Kostroma Oblast.
Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Galichsky Dis-
trict, Yakushkino former village, 58.35257° N, 42.40995° E,
on fallen branch of Quercus robur in abandoned village,
12.09.2020, coll. AL, det. SV (LE F-342474).

Brunneoporus kuzyanus (Pilat) Audet — new to Kostro-
ma Oblast.

Distribution in Russia: KIR, NIZ, NVS, ORE, ORL,
ROS, RYA, SAM, SPE, SVE, TVE.

Specimen examined: Kostroma Oblast, Krasnoselsky
District, ca. 2.8 km NNE from Svetocheva Gora village, the
right bank of the Volga river, 57.47102° N, 41.36115° E, on
fallen trunk of Populus tremula in herb-rich aspen forest
mixed with oak, maple and grey alder, 03.06.2021, coll. AL
and AE, det. SV (LE F-342465).

Note. Spirin et al. (2016) showed that Antrodia malicola
(Berk. et M.A. Curtis) Donk sensu auct. Eur. represents a
separate species, A. kuzyana (Pilat) Spirin et Vlasak [= Brun-
neoporus kuzyanus (Pilat) Audet], with very subtle morpho-
logical differences from the former species distributed in
North America and Asia. Distribution in Russia is given for
the European taxon without taking into account any refer-
ences as A. malicola from the Asian part of the country.

B. minutus (Spirin) Audet — new to Republic of Mordovia.

Distribution in Russia: ARK, BA, DA, KOS, KYA,
LEN, LIP, MOW, N1Z, ORL, SAM, SVE, TY, UD.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.74667° N, 43.08713° E, on fallen trunk of Populus tremula
in nitrophilous-herb oak forest, 10.07.2014, coll. and det. SB
(LE F-304276).

Ceriporia bresadolae (Bourdot et Galzin) Donk — new to
Arkhangelsk Oblast.

Distribution in Russia: AST, CHE, DA, LIP, NIZ,
ORL, PER, PNZ, TA, TY, YAN.

Specimen examined: Arkhangelsk Oblast, Shenkursky
District, vicinity of Shegovary village, 62.37171° N,
42.91573° E, on fallen stem of Juniperus communis (I1) in
blueberry spruce forest, 20.09.2021, coll. O. N. Ezhov, det.
I. V. Zmitrovich (LE F-342455, dupl. AR 3531).

Hyphoderma mutatum (Peck) Donk — new to Kostro-
ma Oblast.

Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Galichsky Dis-
trict, Zhilotovo former village, 58.3397° N, 42.4017° E, on
dry fallen branch of Tilia cordata in abandoned village,
09.06.2021, coll. AL, det. SV (LE F-342473).
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Hypochnicium geogenium (Bres.) J. Erikss. — new to Re-
public of Mordovia.

Distribution in Russia: AL, ARK, CHE, IRK, KHM,
KIR, KO, KR, KYA, LEN, MUR, NIZ, ORL, PSK, SPE,
SVE, TA.

Specimens examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.74718° N, 43.30793° E, on fallen trunk of Picea abies
(30-1I1I) in nemoral-herb pine forest, 10.09.2015, coll. and
det. SB (LE F-311601); 54.72101° N, 43.20718° E, on fallen
trunk of Pinus sylvestris (10-111) in boreal-nemoral-herb
pine forest, 10.10.2015, coll. and det. SB (LE F-314378).

H. punctulatum (Cooke) J. Erikss. — new to Republic of
Mordovia.

Distribution in Russia: AL, KAM, KDA, KHM, KO,
KR, KYA, LEN, MUR, NIZ, ORE, ORL, PER, PSK,
RYA, SPE, SVE, VLG.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.7083° N, 43.1971° E, on fallen trunk of Alnus glutinosa
(10-I1) in hygrophilous-herb alder forest, 28.09.2015, coll.
and det. SB (HMNR F20576).

H. wakefieldiae (Bres.) J. Erikss. — new to Tyumen Oblast.

Distribution in Russia: KDA, KO, KR, LEN, LIP, MO,
ORL, TVE, VLG.

Specimen examined: Tyumen Oblast, Tobolsk, vicinity
of Mendeleevo village, 58.27808° N, 68.3493° E, on fallen
trunk of Pinus sylvestris in pine forest, 04.08.2021, coll. and
det. VK (LE F-342492).

Lilaceophlebia tremelloidea (Bres.) Zmitr. — new to Tyu-
men Oblast.

Distribution in Russia: ARK, KDA, KHM, KIR, KYA,
LEN, MO, NIZ, TVE.

Specimen examined: Tyumen Oblast, Tobolsk,
58.20079° N, 68.24206° E, on fallen trunk of Salix fragilis in
floodplain willow forest, 07.08.2021, coll. and det. VK
(LE F-342487).

Neoantrodia leucaena (Y.C. Dai et Niemeld) Audet —
new to Republic of Mordovia.

Distribution in Russia: KHA, LEN, MOW, NIZ, UD.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.72596° N, 43.19394° E, on fallen trunk of Acer platanoi-
des in nemoral-herb linden forest, 08.11.2012, coll. and det.
SB (LE F-314952).

Phanerochaete alnea (Fr.) P. Karst. — new to Republic of
Mordovia.

Distribution in Russia: AL, BEL, CHE, DA, KAM,
KEM, KO, KR, LEN, NGR, NIZ, NVS, OMS, ORL,
PER, PRI, SVE, VLG, YAN.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.76936° N, 43.39528° E, on fallen branch of Betula sp.
(5-1I1) with Phlebia acerina Peck in moss-dwarf shrub pine
forest, 28.06.2017, coll. and det. SB (LE F-315144).

Phlebia rufa (Pers.) M.P. Christ. — new to Kostroma Oblast.
Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Nerekhtsky Dis-
trict, ca. 3 km S from Luzhki village, 57.33767° N, 40.72811°
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E, on fallen trunk of Alnus incana in mixed stands with birch,
aspen and elm (Ulmus laevis), 07.06.2022, coll. AL and AE,
det. SV (LE F-342472).

Postia guttulata (Sacc.) Jiilich — new to Republic of Mor-
dovia.

Distribution in Russia: AD, AL, ARK, BA, CHE, KHA,
KHM, KIR, KO, KR, KYA, LEN, NGR, NIZ, ORE, ORL,
PER, PRI, SAM, SPE, SVE, TA, TOM, TVE, VLG, YEV.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.70912° N, 43.2136° E, on stump of Picea abies,
16.08.1937, coll. T. L. Nikolajeva, det. SB (LE F-314950).

P. ptychogaster (F. Ludw.) Vesterh. — new to Republic of
Mordovia.

Distribution in Russia: AL, ARK, KGD, KHA, KHM,
LEN, MOS, NGR, NIZ, PSK, RYA, SPE, SVE, TA, TVE,
TYU, UD, VLG, YAN.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.74892° N, 43.31683° E, on fallen trunk of Picea abies in
boreal-nemoral-herb pine forest, 10.09.2015, coll. and det.
SB (HMNR F20578).

P. romellii M. Pieri et B. Rivoire — new to Republic of
Mordovia.

Distribution in Russia: KO, TVE.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.74892° N, 43.31683° E, on fallen trunk of Picea abies in
boreal-nemoral-herb pine forest, 10.09.2015, coll. and det.
SB (LE F-314703); Temnikov, park imeni 50—Letiya
VLKSM, 54.62287° N, 43.22728° E, on fallen trunk of Pinus
sylvestris (20-1II) in birch forest, 28.09.2015, coll. and det.
SB (LE F-314701).

Pycnoporellus fulgens (Fr.) Donk — new to Kostroma
Oblast.

Distribution in Russia: widespread species.

Specimen examined: Kostroma Oblast, Krasnoselsky
District, ca. 2.8 km NNE from Svetocheva Gora village, the
right bank of the Volga river, 57.47170° N, 41.36420° E, on
fallen trunk of Alnus incana in herb-rich birch forest mixed
with elm (Ulmus laevis) and grey alder, 03.06.2021, coll. AL
and AE, det. SV (LE F-342468). GenBank accession num-
ber — OP219716.

Yuchengia narymica (Pilat) B.K. Cui, C.L. Zhao et
K.T. Steffen — new to Republic of Mordovia.

Distribution in Russia: ARK, KHM, KIR, LEN, NIZ,
NVS, ORL, PRI, SAM, SVE, TOM, TVE, VLG.

Specimens examined: Republic of Mordovia, Tem-
nikovsky District, 6 km N to Staryy Gorod village,
54.73606° N, 43.07284° E, on fallen trunk of Ulmus sp.
(20-1V) in nitrophilous-herb linden forest, 05.08.2015,
coll. SB, det. SV (LE F-314408); Mordovsky State Nature
Reserve, 54.79910° N, 43.40145° E, on fallen trunk of Betula
sp. in nemoral-herb aspen forest, 16.07.2013, coll. and det.
SB (LE F-314951); 54.78861° N, 43.41018° E, on fallen
trunk of Populus tremula (40-1V) in nemoral-herb linden
forest, 10.07.2015, coll. and det. SB (LE F-314651).
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Russulales

Acanthophysellum minor (Pilat) Sheng H. Wu, Boidin et
C.Y. Chien — new to Republic of Mordovia.

Distribution in Russia: LIP, YAR.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,

54.76472° N, 43.29505° E, on dry standing Salix cinerea,
22.06.2017, coll. and det. SB (LE F-315140).

Baltazaria galactina (Fr.) Leal-Dutra, Dentinger et
G.W. Griff. — new to Kostroma Ob]ast.

Distribution in Russia: widespread species.

Specimens examined: Kostroma Oblast, Krasnoselsky
District, ca. 2.5 km N from Svetocheva Gora village, the
right bank of the Volga river, 57.46865° N, 41.35158° E, on
fallen trunk of Populus tremula in herb-rich aspen forest with
Corylus avellana, 03.06.2021, coll. AL and AE, det. SV
(LE F-342467); Oktyabrsky District, ca. 9 km NE from
Solovetskoye village, the upper stream of the Irdom river,
59.10814° N, 47.40876° E, on fallen trunk of Betula sp. in
blueberry-mosses spruce forest mixed with birch and pine,
25.07.2020, coll. AL and AE, det. SV (LE F-342464).

Dichostereum effuscatum (Cooke et Ellis) Boidin et Lang. —
new to Tyumen Oblast.

Distribution in Russia: KDA, LEN, MO, ORL, PSK,
ROS.

Specimen examined: Tyumen Oblast, Tobolsk,
58.20544° N, 68.24749° E, on fallen trunk of Salix fragilis in
floodplain willow forest, 16.08.2021, coll. and det. VK
(LE F-342486).

Lactarius azonites (Bull.) Fr. — new to Pskov Oblast.

Distribution in Russia: AD, AMU, KC, KDA, KGD,
KHA, LEN, LIP, ME, MOS, NGR, PNZ, PRI, SMO,
SPE, TA, TUL, YEV.

Specimen examined: Pskov Oblast, Kunyinsky District,
Gruzdovo village, 56.2604° N, 31.11358° E, on soil in herb-
rich oak forest, 10.08.2019, coll. and det. LK (LE F-331554).

Peniophora limitata (Chaillet ex Fr.) Cooke — new to
Arkhangelsk Oblast.

Distribution in Russia: BEL, BRY, CE, CHE, KDA,
KLU, LEN, MUR, NVS, ORE, ORL, PSK, SPE, SVE,
TUL, VGG.

Specimen examined: Arkhangelsk Oblast, Primorsky
District, Dendrological garden of the Northern Research
Institute of Forestry, 64.49583° N, 40.77806° E, on bark
of Acer ukurunduense, 01.09.2021, coll. O. N. Ezhov,
det. I. V. Zmitrovich (LE F-342456, dupl. AR 3592).

Thelephorales

Tomentella cinerascens (P. Karst.) Hohn. et Litsch. —
new to Republic of Mordovia.

Distribution in Russia: ARK, DA, KC, KDA, KEM, KHA,
KR, KYA, LEN, MUR, NGR, NVS, ORE, ORL, PER, PRI,
PSK, SAK, SAR, SVE, TVE, TY, VLG, YAN, ZAB.

Specimen examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.77494° N, 43.40858° E, on fallen trunk of Pinus sylvestris
(25-1II) in moss-dwarf shrub pine forest, 11.07.2015, coll.
and det. SB (LE F-314366).

MUKOJIOI'A U PUTOIIATOJIIOTUA

Tomentellopsis pulchella Kdljalg et Bernicchia — new to
Republic of Mordovia.

Distribution in Russia: BEL, VGG.

Specimens examined: Republic of Mordovia, Tem-
nikovsky District, Mordovsky State Nature Reserve,
54.75422° N, 43.09874° E, on fallen branch of Quercus robur
with Henningsomyces candidus (Pers.) Kuntze in nitrophi-
lous-herb oak forest, 24.09.2014, coll. and det. SB
(LE F-304126); 54.72042° N, 43.16203° E, on fallen trunk
of Alnus glutinosa in nitrophilous-herb oak forest,
13.10.2014, coll. and det. SB (LE F-304188).

Trechisporales

Trechispora cohaerens (Schwein.) Jilich et Stalpers —
new to Tyumen Oblast.

Distribution in Russia: ARK, BEL, BRY, DA, KDA,
KGD, KO, KR, KYA, LEN, LIP, MOS, NGR, NIZ, NVS,
ORL, PER, SA, SAM, SPE, SVE, TA, TUL, TVE, VOR,
YAN, YEV, ZAB.

Specimen examined: Tyumen Oblast, Vagaysky District,
ca. 9.5 km SE to Istyatskoye village, 57.27563° N, 69.2649°
E, on fallen trunk of Populus tremula in mixed forest (Populus
tremula, Betula spp., Pinus sylvestris), 23.09.2021, coll. and
det. VK (LE F-342491).

T. nivea (Pers.) K.H. Larss. — new to Tyumen Oblast.

Distribution in Russia: ARK, CHE, KHM, KM, KR,
KYA, LEN, MO, MUR, NGR, ORL, SPE, SVE, TOM,
TVE, TY, VLG, YAN, ZAB.

Specimen examined: Tyumen Oblast, Tobolsk,
58.28905° N, 68.473064° E, on fallen trunk of Pinus sylves-
tris in mixed forest (Picea obovata, Abies sibirica, Pinus sibir-
ica, P. sylvestris, Populus tremula, Betula spp.), 18.09.2021,
coll. and det. VK (LE F-342490).

TREMELLOMYCETES
Tremellales

Naematelia aurantia (Schwein.) Burt — new to Republic
of Crimea.

Distribution in Russia: ARK, BRY, KC, KR, SVE.

Specimen examined: Republic of Crimea, Yalta Urban
Okrug, the Nikitsky Botanical Gardens, Cape Martyan Re-
serve, 44.50894° N, 34.24289° E, on fallen trunk of Carpinus
orientalis with basidiomata of Stereum hirsutum (Willd.)
Pers., 22.06.2021, coll. and det. IS (LE F-342483).

DISCUSSION

A total of 71 macromycete species, including 8 spe-
cies from the phylum Ascomycota and 63 species from
the phylum Basidiomycota, have been recorded for the
first time from 14 administrative regions of Russia. The
distribution of the new records of 63 basidial species
within the regions is shown in the Table 1.

Among regional mycological novelties, one species,
Entoloma bryorum is reported as new to Russia based on
specimens collected in Pskov Oblast. In addition to tra-
ditional microscopic identification, ITS nrDNA se-
quences were obtained from the specimens studied and
compared with the reference sequences from the Gen-
Bank database. Based on a megablast search, the iden-
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Table 1. Species richness of basidial macrofungi within the
regions studied

Region Nurpber of new Total species
species reported | number (to date)
Arkhangelsk Oblast 2 835
Bryansk Oblast 2 491
Irkutsk Oblast 1 1181
Kaluga Oblast 1 499
Kostroma Oblast 10 154
Krasnoyarsk Krai 4 1831
Murmansk Oblast 1 952
Pskov Oblast 1018
Republic of Crimea 6 1013
Republic of Mordovia 16 675
Tyumen Oblast 11 399

tity has been shown with LN850539 (specimen collect-
ed by K. Kokkonen from Finland, 100% similarity) and
MZ868978 (specimen collected by T.E. Brandrud
from Norway, 99.9% similarity).

Noteworthy are fungal finds which are reported for
Russia only for the second time and for the third time.
Two species — Hypoxylon petriniae and Leucoagaricus
croceovelutinus — are listed for Russia as the second oc-
currences. Species Acanthophysellum minor, Postia ro-
mellii, and Tomentellopsis pulchella are recorded by the
third finds.

The work of S.V. Volobuev, S.Yu. Bolshakov, L.B. Ka-
linina, E.S. Popov, N.V. Shakhova, and 1.V. Zmitro-
vich has been carried out within the framework of the
institutional research project of the Komarov Botanical
Institute (project 122011900033-4) using the equip-
ment of the Core Facility Centre “Cell and Molecular
Technologies in Plant Science” at the Komarov Botan-
ical Institute, RAS (St. Petersburg, Russia). The work
of S.V. Volobuev was partially funded by the Russian
Foundation for Basic Research (project 20-04-00733)
in terms of collection of fungal specimens. The work of
L.B. Kalinina has been carried out within the frame-
work of the research project of the Polistovsky State
Nature Reserve, FOIV — 1-22-66-3. The work of
Yu.A. Rebriev was carried out within the frame of gov-
ernment assignment for the South Science Center RAS
(project 122020100332-8). The work of O.N. Ezhov
was carried out in frameworks of State Task (FUUW-
2022-0057, project 122011400384-2).
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The genus Perichaena now includes 38 morphospecies and characterized by yellow spore mass, fairly dense per-
idium, and the absence of spiral bands on the capillitium tubes ornamented with spines or warts. In some cases,
capillitium may be reduced or absent, which tends to obscure the taxonomic boundaries of Perichaena, causing
it to approach the genus Licea. During the last 50 years, many new widespread species were described in litera-
ture, however, some of them have not been included in fundamental monographs or identification keys. In this
paper we summarize data on the genus Perichaena, including its nomenclature history, and propose illustrated
identification keys to the species of this genus. The short morphological descriptions and illustrations of 13 spe-

cies recorded in Russia are presented.

Keywords: identification keys, Licea, morphospecies, Russia, SEM, taxonomic history
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INTRODUCTION

The current taxonomy and classification of myxo-
mycetes (Myxomycetes = Myxogastrea) are based main-
ly on phenotypic (morphological) characters of sporo-
phores and spores (e.g. Martin, Alexopoulos, 1969;
Poulain et al., 2011; Lado, Eliasson, 2017) or on both
morphological characters and molecular markers
(Fiore-Donnacetal., 2013; Leontyev et al., 2019; Leon-
tyev, Schnittler, 2017). About 1100 morphospecies of
Myxomycetes are known to date (Lado 2005—2022).
The classification based on full length 18S rDNA se-
quences (Leontyev et al., 2019) contains 9 orders, 13 fami-
lies and 64 genera. At the same time, 11 genera are so
far incertae sedis due to the insufficient data and based
mainly on morphological characteristics. The genus
Perichaena Fr. (Trichiales) is an example of such genus
of the bright-spored myxomycetes (Leontyev et al.,
2019). The key characters of this genus are poorly de-
veloped or totally absent capillitium, which is never or-
namented with spiral bands, fragile, relatively dense
peridium, and golden yellow or orange spore mass
(Rostafinski, 1875; Poulain et al., 2011). However,
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none of these traits alone allows to unambiguously sep-
arate the genus Perichaena from all others, so they can
only be used in complex.

MATERIALS AND METHODS

The illustrations in present study are based on spec-
imens of sporophores collected and preserved accord-
ing to the standard protocol (Wrigley de Basanta, Es-
trada-Torres, 2017) in the Collection of Myxomycetes at
the Department of Mycology and Algology of the Lo-
monosov Moscow State University (MYX), Moscow,
Russia, and in the Komarov Botanical Institute (LE),
Saint Petersburg, Russia.

Photographs of the appearance of sporophores were
made by a Micromed 3 var. 3LED optical microscope
with E3CMOS06300 digital camera with top illumina-
tion. The series of pictures were taken in different opti-
cal sections and processed by Helicon Focus ver. 6.0.18
software. The sizes of spores, capillitium, and sporo-
carps were calculated via ToupView and Imagel ver.
1.52a. Some illustrations were made by Zeiss (DM)
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Discovery V20 and AxioZoom V16 motorized stereo
microscopes.

Microscopic measurements and observations were
made under a Zeiss Axio Imager Al light microscope
with differential interference contrast (LM) using Axio
Vision 4.8.0.0 software (Carl Zeiss Imaging Solutions)
and a Micromed 3 var. 3LED optical microscope with
E3CMOS06300 digital camera. For microscopy, spo-
rocarps were preserved as permanent slides in polyvi-
nyl-lactophenol or 4% KOH. The spore surface and
structure of capillitium were studied using a JSM-6390
LA, Jeol JISM-6380 LA (Jeol, Tokyo, Japan), Quattro
S (Thermo Fisher Scientific, Waltham, MA, USA) or
Camscan-S2 scanning electron microscope (Cam-
bridge Instruments, UK). Specimens for SEM were
mounted on copper stubs with a double-sided tape and
coated with gold-paladium.

RESULTS
Nomenclature history of the genus Perichaena

In 1783, A. Batsch described the species Lycoperdon
corticale Batch (Batsch, 1783, f. 1), providing it with a
very short Latin description without illustrations or any
type specimen designation. Eight years later J. Bulliard
(1791), despite he was acquainted with the Batsch’s
publication, independently described the species
Sphaerocarpus sessilis Bull., providing it with a Latin
diagnosis, a French description and a link to his previ-
ously published illustration (Bulliard, 1789, p. 129,
pl. 417).

In 1796, C. Persoon described the species Trichia
gymnosperma Pers. (Persoon, 1796). The protologue in
this case contained direct references to Lycoperdon cor-
ticale Batsch and Sphaerocarpus sessilis Bull. This
means that Persoon has included their types in Trichia
gymnosperma species. For this reason, the name 7rich-
ia gymnosperma can be regarded as a superfluous, ille-
gitimate name for Lycoperdon corticale Batsch, which
was published previously (Art. 52 of Shenzhen Code,
Turland et al., 2018).

In 1797, H. Schrader in his notes on Trichia gymno-
sperma Pers. (Schrader, 1797) suggested replacing the
species name with “circumscissa” as a more appropri-
ate one. However, the name “Trichia circumscissa
Schrad.” has not been validly published because
Schrader did not specify the corresponding binomial.
A reference by J. Rostafinski (Rostafinski, 1875) “Tri-
chia circumscissa Schrad.” among synonyms of Peri-
chaena corticalis also cannot be considered as a valid
name publication according to the Art. 36.1 (Art. 36.1
of Shenzhen Code, Turland et al., 2018). Therefore,
“Trichia circumscissa Shrad.” should be regarded as a
nomen nudum.

In 1801, C. Persoon transferred the species Trichia
gymnosperma to the genus Licea (Persoon, 1801),
changing the specific epithet to “circumscissa”. This
combination (Licea circumscissa), as in the case of 7ri-
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chia gymnosperma Pers., can be regarded as a superflu-
ous name.

In 1805, J. Albertini and L. Schweinitz described
two varieties of Licea circumscissa Pers.: L. circumscissa
var. populina (as o, populina) and L. circumscissa var.
abietina (as B, abietina) (Albertini, Schweinitz, 1805).

Finally, in 1817, E. Fries validly published the genus
Perichaena with 4 species: P. strobilina (Alb. et Sch-
wein.) Fr. (= Licea strobilina Alb. et Schwein.), Peri-
chaena abietina (based on Licea circumscissa var. abiet-
ina Alb. et Schwein.), Perichaena populina (Alb. et
Schwein.) Fr. (based on Licea circumscissa var. populi-
na Alb. et Schwein.), and Perichaena quercina (Alb. et
Schwein.) Fr. (Fries, Lindgren, 1817). The genus type
was not designated by Fries and therefore had to be
designated later. Since P. strobilina probably belonged
to Pucciniomycetes, P. quercina could not be reliably de-
termined as one of the currently recognized species
within Perichaena (Lado, 2005—2022), the choice had
to be done between the left P. abietina and P. populina
(both are based on the varieties of Licea circumscissa)
(Fig. 1-5).

Since Trichia gymnosperma Pers. and Licea circum-
scissa Schrad. were considered superfluous names for
the previously published name Lycoperdon corticale
Batsch — it was necessary to change the specific epithet
of the type species of Perichaena in accordance with its
basionym. It was done by J. Rostafinski in 1875 who
published the combination Perichaena corticalis
(Batsch) Rostaf.

Thus, P. corticalis (Batsch) Rostaf. is currently rec-
ognized as the genus Perichaena type species.

Morphological characters of Perichaena

Type of sporophore. All fructification types known
among myxomycetes are represented in the genus in-
cluding individual sporangia (sessile or stalked) or
elongated, sometimes vermiculate plasmodiocarps
[P. chrysosperma (Fig. 6, E), P. microspora, P. patagon-
ica, and P. vermicularis (Fig. 8, K)]. In some cases, spo-
rangia of P. brevifila, P. depressa (Fig. 7, A), P. mada-
gascariensis, and P. nigra form dense clusters and can
be deformed from mutual compression. In additions,
P. syncarpon forms rather large fructifications, that are
interpreted as pseudoacthalia (Martin, Alexopoulos,
1969) or even as acthalia (Yamamoto, 2006).

Color of peridium and spore mass. Most species
within the genus Perichaena have yellow spore mass,
except P. pulcherrima, which has purple spores (Wrigley
de Basanta et al., 2013). Moreover, its spore mass color
can vary from brown, brick-red to almost purple (Mar-
tin, Alexopoulos, 1969). However, the capillitium of
P. pulcherrima looks quite typical for the genus Peri-
chaena: it is hollow, often relatively thin (about 4 um in
diameter) and ornamented with well-visible spines.
Based on all the features, except for the spore color,
this species also can be attributed to the genus Peri-
chaena.
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Lycoperdon corticale Batshch @:

Sphaerocarpus sessilis Bull. Oprsssssssssssssss
Trichia gymnosperma Pers.

Trichia circumscissa Schrad.

Licea circumscissa (Schrad.) Pers.

Licea circumscissa var. [o] populina Alb. et Schwein
Licea circumscissa var. [B] populina Alb. et Schwein.
Perichaena populina (Alb. et Schwein.) Fr. et Lindgr.
Perichaena abietina (Alb. et Schwein.) Fr. et Lindgr.

Perichaena corticalis (Batshch) Rostaf.

T

Fig. 1. Nomenclature history of Perichaena corticalis. Black dots — publications with taxon descriptions, white dot — publication of

species description without genus diagnosis.

Size and ornamentation of spores. Spores of the ge-
nus Perichaena representatives are usually pro-
nouncedly ornamented. There are no representatives
with smooth spores described. Spores can be orna-
mented with small warts [for example, P. corticalis
(Fig. 6, 1, K), P. depressa (Fig. 7, D), P. vermicularis
(Fig. 8, L), etc.], a fine mesh [P. microspora and P. re-
ticulospora (Fig. 8, I)] or may have unique ornamenta-
tion such as P. echinolophospora, P. heterospinispora
(Fig. 7, G) or P. polygonospora (Fig. 8§, B—C).

Spores of the genus Perichaena are usually 8—14 um
in diam. P. microspora has small spores (6—7 um in
diam.), whereas the spores of P. megaspora can be
reached up 25 um in diam.

Peridium morphology. The most species of the genus
Perichaena have a double peridium, consisting of the
inner usually membranous layer, which is thin, almost
transparent and more or less iridescent, and the outer
filled with granular refuse material and colored in or-
ange to dark brown, sometimes black tints (Fig. 8, D).
The peridium layers of some species are merged (Mar-
tin et al., 1983), e.g. in P. pachyderma (Mitchell et al.,
2011), in other cases the outer peridium layer can be
partially destroyed, e.g. in P. madagascariensis (Wrigley
de Basanta et al., 2013), and some species have a one-
layered peridium, e.g. in P. reticulospora (Fig. 8, H)
(Keller, Reynolds, 1971).

Peridium can dehisce in different ways. In most cases,
dehiscence by irregular fragments [e.g., P. chrysosper-
ma (Fig. 6, E) or P. pedata (Fig. 7, J)]. However, there
are quite a few species whose outer layer cracks by cir-
cumcissile dehiscence along a preformed line [P. de-
pressa (Fig. 7, A), P. corticalis (Fig. 6, H), P. quadrata
(Fig. 8, D), and P. nigra] or platelets separated by defi-
nite lines [P. calongei (fig. 6, A), P. syncarpon, and
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P. tessellata]. Usually, the outer layer of peridium is
rather tightly connected with the inner one, however,
in many species the inner peridium can detach from
the outer one and becomes clearly visible in the form of
a membrane covering the spore mass, like in P. depressa
(Fig. 7, A), P. quadrata (Fig. 8, D).

Refuse crystalline material on the peridium

Among taxa of the bright-spored clade Lucisporo-
mycetidae (Leontyev et al., 2019) the species of Peri-
chaena and Dianema can form refuse deposits of calci-
um and silicon oxalates on the peridium surface. Such
material can be quite often found in different quantity
in P. corticalis, P. dictyonema, P. liceoides, and P. ver-
micularis. However, they are usually completely absent
in sporophores developing in moist chamber cultures
(Gilbert, 1990). Crystalline material can be deposited
sometimes not only on the peridium surface, but also
in the sporangium stalk, as in P. stipitata (Estrada-Tor-
res et al., 2009). It should be noted that white crystals
sometimes form on the sporophore surface of some Li-
cea species, e.g. in Licea pseudoconica (Keller, Brooks,
1977) forming a relatively large “cap” of multifaceted
(but not stellate) crystals on the peridium surface.

Stalk. Nine species of the genus form well-devel-
oped stalks of sporophores. In some cases, they can be
very short and appear as a simple continuation of hy-
pothallus with a narrowed sporangium base [ P. calongei
(Fig. 6, A, B), P. polygonospora (Fig. 8, A), and P. reti-
culospora (Fig. 8, H)]. However, there are species with
very well-defined stalks: P. heterospinispora (Fig. 7, E,
F), P. longipes, P. papulosa, P. pedata (Fig. 7,7J), P. pul-
cherrima, and P. stipitata. The stalk is usually formed as
a hypothallus extension and can often contain refuse
material.
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Table 1. Comparative features of species the genera Perichaena and Licea

Character

Perichaena

Licea

Capillitium

Spore mass color

Spore ornamentation

Peridium

Dehiscence

usually present

usually yellow (exceptions: Perichaena pulcher-
rima and P. grisea)

usually well-developed

usually double; sometimes outer layer can be
reduced or merged with the inner one

usually irregular or rarely by a circle slit, forming a
lid, or by lines of dehiscence, forming plates

absent or reduced to papillae on the surface of
peridium
usually brown, black or reddish; rarely yellowish

usually poorly developed or absent (spores
smooth)

usually single; cartilaginous, dense

along the lines of dehiscence, forming plates, or
by a small lid, rarely irregular

Capillitium. Most species of the genus Perichaena
are characterized by the presence of capillitium in the
form of hollow tubes. They usually form a network with
a small number of free ends. At the same time, it is rel-
atively thin comparing with other representatives from
the order TFrichiales. For most species the diameter of
tubes varies from 2 to 4 um; however, the species P. ace-
tabulifera, P. patagonica, and P. longipes are character-
ized by slightly larger capillitium tubes (up to 6 um).
Capillitium can be almost smooth (P, frustrifilaris) or
ornamented with large spines [P. calongei (Fig. 6, C),
P. chrysosperma (Fig. 6, F)], warts | P. brevifila, P. peda-
ta (Fig. 7, K)], crater-like depressions (P. acetabulif-
era), reticulum often visible only with SEM (P. dic-
tyonema); and in some cases, capillitium can be in the
form of perforated bands (P. poronema). It is important
to note that capillitium of the Perichaena species is
never ornamented with spiral thickenings (Poulain et al.,
2011). The exception is the capillitium of P. minor
(G. Lister) Hagelst., and it was, therefore, transferred
to Hemitrichia (Martin, Alexopoulos, 1969).

Nine species of the genus have a strongly reduced
(e.g. P. brevifila and P. grisea) capillitium. In P. echi-
nolophospora (Novozhilov, Stephenson, 2015), P. hetero-
spinispora, P. polygonospora (Novozhilov et al., 2008),
P. taimyriensis (Novozhilov, Schnittler, 2000), P. liceoi-
des (Rostafinski, 1875; Kuhnt, 2019), P. pachyderma
(Mitchell et al., 2011), and P. nigra (Lado et al., 2014)
the capillitium even is completely absent. All species
without capillitium have small sporocarps (0.1—0.5 mm
in diam.) and usually form fruit bodies on the dung of
herbivorous animals, often in arid conditions (Elias-
son, 2017).

Comparative morphological characteristics
of the genera Perichaena and Licea

The genus Perichaena is morphologically very sim-
ilar to some species of the genus Licea (Eliasson, 1977).
Some features are sufficient to unambiguously separate
these two genera. From the taxonomic point of view,
the most “convenient” is the presence of capillitium in
Perichaena and its absence in Licea, but this feature is
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not constant in either genus. As it was mentioned
above, there are at least nine species in the genus Peri-
chaena, which almost completely lack capillitium,
while in some species of the genus Licea there are out-
growths on the peridium plate edges, which some au-
thors interpret as a highly reduced capillitium (Gilbert,
1996). Moreover, the molecular phylogeny obtained
for a very limited set of data on the marker gene se-
quences shows that the genus Licea is not a monophy-
letic group (Leontyev et al., 2019). It was shown that
L. variabilis is more closely related not to other Licea
species but to the genus Dianema (Fiore-Donno et al.,
2013).

Thereby, in order to assign a species to a particular
genus one has to study a set of characters. We present a
whole set of features proposed for the assignment of
species without capillitium to the genus Perichaena
from the study of Yu.K. Novozhilov (Novozhilov et al.,
2008) in a table form for convenience (Table 1).

Identification keys for the genus Perichaena

Traditionally, the genus Perichaena has been con-
sidered a relatively small taxon. Thus, in the mono-
graph by J. Rostafinski (1875) there are only 6 species
(of which only 2 are currently valid: Perichaena cortica-
lis and P. depressa). G.W. Martin and C.J. Alexopoulos
(1969) recognized 9 species (8 of them are currently re-
garded as valid).

Recently, thanks to the widespread use of the moist
chamber culture method and the intensive studies in
tropics and arid regions, a large number of new species
have been described, which are different in morpholo-
gy and ecology (Novozhilov et al., 2008; Wrigley de
Basanta et al., 2013; Novozhilov, Stephenson, 2015;
Walker et al., 2015; Lizarraga et al., 2019).

The genus Perichaena currently encompasses
38 species which are listed in the nomenclatural infor-
mation system of Eumycetozoa (Lado, 2005—2022).
Thirty of them (almost 80%) were described since the
fundamental monograph of G.W. Martin and
C.J. Alexopoulos (1969) has been published, and only
Ne 6
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Fig. 2. Illustration of morphological characteristics for group 1 of dichotomous identification key. Numbers correspond to the num-

bers of the definitive theses.

18 species were included in the monograph of Poulain
et al. (2011).

So far, there are no identification keys that take into
account all currently known species of the genus Peri-
chaena; moreover, the insufficiently detailed descrip-
tion of some species makes it difficult to identify them.
In this paper we attempt to present the identification
keys for all known species of the genus Perichaena and
to clarify the differences between the species for further
taxonomic analysis of the genus as a whole.

The dichotomous key is based on the following
most distinguishable characters: fruiting body type,
presence and structure of a stalk, peridium thickness,
dehiscence type, size and ornamentation of spores and
capillitium and some others. To make it easier to fol-
low, many steps are provided with illustrations.
It should be especially noted that we tried to convey ex-
actly the character that is spoken of in the thesis or an-
tithesis. Therefore, working with the key, in no case can
you rely solely on illustrations, but you should pay
more attention to the descriptive part of the identifica-
tion steps.

Dichotomous key
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Group 1 (Fig. 2)

1. Peridium violet-red; spores violet-brown in mass, from
brick-red to orange-red in transmitted light.......................
....................................................... XXIX P, pulcherrima

— Peridium black, brown, ochraceous, orange or yellow;
spores golden-yellow or orange in mass, light-yellow in

transmitted light ..........c..oooiiiiiiiii i 2
2. Capillitium abSent .......cceeeeeeeiiiiiiiiiiiieeeeeeeeeeiiiceeeeeeeeas 3
— Capillitium present ...........ceeeeeeviiieeeiviieeeeiiiee e, 4

3. Spores (9.0) 10.0—11.5 (12.5) um diam. (including ornamen-
tation), ornamented with large warts, with a coarse network
of rounded ridges 1.0—1.5 mm high, and thus causing the
spore to appear angular ................... XXVI P. polygonospora

— Spores (10.5) 12—13 (14.5 um) diam., subglobose, orna-
mented with individual large spines 0.9—1.2 um in
height ..o XIII P. heterospinispora

4. Stalk long, exceeding half of the total height ............... 5

— Stalk shorter, rarely exceeding half of the total height

5. Capillitium 3—4 um diam., smooth in transmitted light,
ornamented with minute warts ............... XXV P. pedata
— Capillitium thicker, 3.2—6.2 um diam., densely orna-
mented with large spines or papillae, branched, with
coral-like projections; due to ornamentation often
LIOOKS fUITY oovveniiiiiieeeeee e XV P. longipes
6. Sporangia bear one prominent dark wart or papilla as a
thickness of peridium on the top of the sporotheca .......
.......................................................... XXIII P. papulosa
— Dark wart or papilla on the peridium is absent ............. 7
7. Peridium single, thin, membranous ..................ccccee.... 8
— Peridium double, outer layer thick, cartilaginous; inner
layer thin, membranous ............ccccceeeeeiieiiiiiiiiiiinneenns 9

8. Spores 12—15 um diam.; stalk usually white.....................
.......................................................... XXXII P. stipitata
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Fig. 3. Illustration of morphological characteristics for key 1 from group 2 of dichotomous identification key. Numbers correspond

to the numbers of the definitive theses.

— Spores 9—10 um diam.; stalk brown or black................
.......................................................... XXV P. pedata

9. Outer layer of peridium consists of dark, edged, polygonal
peridial plates, which make sporangium look like a soc-
cer ball; dehiscence along plates, spores warted ............
................................................................. IV P. calongei

— Outer layer of peridium is entire, dehiscence irregular not
along plates; spores reticulate ....... XXXI P. reticulospora

1. Capillitium absent ...........ccccoeeevveeiiieernneennnns Subgroup 1

— Capillitium present, sometimes faintly discernible or in
the form of weakly branching filaments ...... Subgroup 2

Subgroup 1 (Fig. 3)

1. Peridium single, thin, membranous .................cccccee... 2
— Peridium single or double, but outer layer always thick,
CArtilaginOUS ......couuviiiiiiieeiiiiiee e ee e e e eaaanas 3
2. Spores ornamented with thin, spines or warts; hypothallus
poorly developed, imperceptible ............ XIV P. liceoides
— Spores ornamented with large, scattered, pyramid-like
spines; hypothallus well noticeable, light yellow, mem-

BIanous .......ccccoeeevveeveeeeeeennn. XIII P. heterospinispora’
3. Spores more than 13 um diam. .........cccceeeevviieeeriineenn. 4
— Spores less than 12 um diam. ...........ccooeeeiiiieeeiiiinnn, 5
4. Sporangia black, dehiscing by round slit forming a lid ....
.................................................................. XXI P. nigra

— Sporangia orange, yellow or brown, opening irregularly...
................................................... XXXIV P. taimyriensis

5. Spores warted; peridium very thick (2—5 um) ................
....................................................... XXII P. pachyderma

— Spores reticulate; peridium thinner ................ccoeeeeeenee. 6
6. Spores polygonal, ornamented with scattered compos-
ite large warts, which may form clusters ....................
................................................. XXVI P. polygonospora
— Spores globose or subglobose ornamented with regular
honeycomb-like arrangements of crests, forming a retic-
ulum; peridium can be double..... IX P. echinolophospora

! Aberrant form. Usually stalked sporangia.
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Subgroup 2 (Fig. 4—5)

1. Peridium single, membranous .............c.ccccevvveeeeeninnnn.. 2

— Peridium double (layers may be closely apprised and per-
idium may seem to be single), thick, cartilaginous ..... 9

. Spores 6—7.5 um diam. ....................... XX P. microspora
— Spores 10—15 um diam. ...........oiveeiieeeeiiiiiiiiciieeeeeees 3

3. Sporocarps bluish-grey, sometimes with a yellow
180 114 XI P. grisea

— Sporocarps brown, black, orange or yellow ................... 4
4. Aethalia or pseudoaethalia .............. XIX P. membranacea
— Sporangia or plasmodiocarps ............cceeeeeeiiieeeeiiiineenn. 5

. Capillitium poorly developed, in the form of short, rarely
branching elaters or abSent...........coceeeevvueeeeiivueeeeeennnnnns 6

Capillitium well-developed, forming a dense net ......... 7

. Sporangia evenly colored, usually from yellow to grey
............................................. XXVIII P. pseudoliceoides

— Sporangia obviously two-colored: brown or black at the
top and yellow at the base ................... XXXVI P. thindii
. Sporangia; peridium brown-orange, iridescent; capilli-
tium 5—7 um diam., more or less the same in different
PATLS ©eveeeeeeieeeeiiieee e XXXVIII P. verrucifera

Sporangia or short plasmodiocarps, yellowish in color;
capillitium 2—6 um diam., with thickenings and thin-
nings, seem to have irregular edges ...........ccccceeeeeeeeeens 8
Sporangia, subglobose; peridium thin, membranous,

without granular material; obligate coprophilic species
............................................................... XVI P. luteola

Plasmodiocarps, short, often curved or irregular sporan-
gia; peridium incrassate with inclusions of granular ma-

N

9]

(=)}

~

®

terial; forming on tree bark ................. 1 P. acetabulifera®
9. Sporangia white, without refuse granular material; capil-
litium often perforated .................... XXVII P. poronema

Sporocarps almost black, brown, orange or yellowish,
sometime with refuse granular material; capillitium non-

[0S § o) 21 (-SSP 10
10. Peridium divided into polygonal or areolated plates........ 11
— Peridium not divided into platelets ............ccccccceevuenn..e. 12

2 Compare with P. vermicularis, which forms long plasmodiocarps
and sometimes has a single peridium.
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Fig. 4. Illustration of morphological characteristics for key 2 from group 2 of dichotomous identification key. Numbers correspond

to the numbers of the definitive theses.

11. Peridium marked with dark lines; dehiscence along
plates; sporophores — elongaleted sporangia and ring-

sharped plasmodiocarps ............ccceeeeeeneen. 1V P. calongei
— Peridium not marked dark lines, dehiscence not along
plates; sporophores — sessile sporangia...... 11 P. areolata
12. Dehiscence round, resulting in a lid and a saucer-shaped
U ettt e et e et e e e et e e e et e e e et e e et e e e e e eearaaans 13
— Dehiscence in other ways: into plates by dehiscence lines
OT ATTEZUIATLY oevvvviiiiieee e 20
13. Capillitium poorly developed, consists of very short, rarely
branching threads about 45 um long............ LI P. brevifila
— Capillitium normally developed.............ccovveeiiiiiennnnnee. 4

14. Peridium dark cap-like in upper part of sporangia and
membranous, transparent at the bottom sporangia.....
......................................................... VIII P. dictyonema

— Peridium is uniformly thickened and does not form a
CAD teitetieeeeii e e e et e e e et e e e et e e e a e e et e e eaa e aaaanns 15

MUKOJIOTHUA U GUTOIATOJIOTIUA

15. Spores ornamented by densely distributed small warts
and scattered large warts .............. VII P. heterobaculata

— Spores evenly ornamented by uniform warts ................ 16
16. Sporangia from yellow to deep yellow-brown or bronze,

with a dark line of thicker refuse material near the base?,
which is noticeable even before dehiscence

— Sporangia from brown to black or reddish, without dark
line at the DASE ....cevvvvvieeeeeeiiiiiiiiiiiee e 17
17. The outer peridium layer dehisces by a marginal fissure,
forming a lid and a shallow cup connected by a membra-
nous inner peridium layer ............cccoeeooiiieiiiiiieeeennn. 18
— The peridium dehiscence irregular, the sporangium upper
part separated from a cup by a wide slit covered by a mem-

branous peridium no forming a lid............ VI P, corticalis*

TOM 56 No 6

3 Do not confuse with a part of peridium, which attaches to sub-
strate after dehiscence in the form of a cup.
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Fig. 5. Illustration of morphological characteristics for key 2 from group 2 of dichotomous identification key. Numbers correspond

to the numbers of the definitive theses.

18. Sporangia 1—1.5 mm diam., strongly flattened, from chest-
nut to milky chocolate in color .................. VII P. depressa

— Sporangia 0.1—1 mm diam., usually convex (only sometimes
flattened), from dark-brown to almost black................. 19

19. Sporangia 0.5—1 mm diam.; capillitium reticulate; usu-
ally forming on leaf litter.................. VIII P. dictyonema’

— Sporangia less than 0.5 mm diam.; capillitium almost
smooth, warted or ornamented with small, irregular-
shaped outgrowths, not forming a reticulum; usually
forming on bark or wood...................... XXX P. quadrata

20. Dehiscence into plates by specific peridium lines...... 21
— Dehiscence irregular ..........cooeeeeiieeeiiiiiieeeeiiiee e, 22

21. Spores clustered into groups of 4—16; sporophores —
sporangia or pseudoaethalia ......... XXXIII P. syncarpon

— Spores free; sporophores — only sporangia..................
....................................................... XXXV P. tessellata

22. Spores reticulate ..............ccc........ XXXI P. reticulospora
— Spores warted of SPINUIOSE ........cceeeeeeeeieiiiiiiiiiiieeeeeeenes 23

23. Spores usually more than 14 um diam., with a lighter area
(germination pore) on the one side; capillitium 3—8 um
diam.; Nivicolous SPeCies ...........cvveeerrireeeriiieeeennnnn. 24

— Spores usually less than 14 um diam., without a lighter ar-
ea; capillitium 2—4 um diam.; non-nivicolous species
................................................................................ 25

4 Compare with non-stalked forms of P. pedata, which differ in or-
namentation of capillitium.

3 Compare with P. frustrifiralis, which is different in spiny spores
and peridium color.
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24. Sporophores — sporangia or short plasmodiocarps,
spores ornamented with warts which are always wider
than higher ...............coooeeiiiee. XVIII P. megaspora

— Sporophores — branched or reticulate plasmodiocarps,
rarely sporangia; spores ornamented with always higher
than wider spines ..............ccceeeeeeen. XX1V P. patagonica

25. Capillitium ornamented with large (more 1 um high)
SPINES ..evvveeeieiieeeeiieeeeerieeeeeeieeeeeaees V P. chrysosperma

— Capillitium ornamented with short spines, warts or irreg-
ular retiCulum.......ovveiiiiieiieee e 26

26. Sporophores — usually twisted or annular plasmodio-
CAIPS eeevreeeeeeieeeeerteeeeerieeeaeens XXXVII P. vermicularis

— Sporophores — globose or slightly elongated sporangia.....27

27. Spores 11—13 wm diam., capillitium ornamented with short
spines or warts, sometimes poorly developed, consisting of
straight or rarely branching threads............. VI P. corticalis

— Spores 13—16 um diam., capillitium well-developed, consist-
ing of long, branching threads, ornamented with irregular
reticulum with meshes of different size...... X P. frustrofilaris

Polytomic identification keys

Sometimes the use of dichotomous identification keys
could be not useful. So we have created a web application
with a multiple-access taxonomic key, which can be found at
address: https://perichaena.myxomycetes.org. The source
code available at: https://github.com/MSU-Myxomy-
cetes/PerichaenaKey.
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Morphological diagnoses for Perichaena species

1. Perichaena acetabulifera Lizirraga, G. Moreno et
Flores-Romero. — Sporangia sessile or short plasmodio-
carps. Peridium single, membranous, olive-yellow, some-
times with granular material. Dehiscence irregular. Capilli-
tium well-developed, 2—6 um diam., edges look broken.
Spores 11—14 pm diam., ornamented with rare, irregularly
placed warts. Similar species: Differs from other species (for
example, P. vermicularis with short plasmodiocarps) by thick
capillitial threads with broken edges and potato-eye orna-
mentation. From P. luteola — by the sporocarp type (may be
sporangia), the presence of granular material in the peridi-
um, and the substrate type (wood, not dung). Descriptions:
Lizarraga et al. (2019). Illustrations: Lizarraga et al. (2019,
Pl 1). Type locality: Mexico.

I1. P. areolata Rammeloo. — Sporangia sessile or on a re-
stricted base. Peridium double, from light-brown to yellow,
divided into polygonal or areolate plates. Capillitium well-
developed, 2.5—4 um diam., ornamented with spines 2—3 um
high. Spores 10.2—12.1 pum diam. Similar species: Differs
from other species by the peridium, divided into areolate
plates. From species with sessile subglobose sporangia (like
P. corticalis, P. liceoides, P. dictyonema) — by a well-deve-
loped capillitium ornamented with long spines. Descrip-
tions: Rammeloo (1981). See also Keller, Eliasson (1992)
and Lado et al. (2009). Illustrations: Lado et al. (2009, f. 4).

Type locality: Rwanda.

1I1. P. brevifila T.E. Brooks et H.W. Keller. — Sporangia
sessile, slightly compressed. Peridium double, but layers are
closely appressed; outer layer thicker including of granular
matter; inner layer membranous. Dehiscence by a round lid.
Capillitium poorly developed, consists of short (less than
45 um), rarely branched threads 2—3 wm diam., ornamented
with warts. Spores 14—15 um diam., minutely warted. Simi-
lar species: Differs from P. depressa, P. dictyonema, and
P. quadrata by a poorly developed capillitium. From P. corti-
calis with a poorly developed capillitium — by the greyish
color of peridium and a poorly developed hypothallus. De-
scriptions: Keller, Brooks (1971); Yamamoto (2006). Illus-
trations: Keller, Brooks (1971, f. 1—2); Yamamoto (2006,
/- 21). Type locality: USA (Georgia).

IV. P. calongei Lado, D. Wrigley et Estrada (Fig. 6, A—D). —
Sporangia short-stalked or almost sessile, stalk dark. Peridi-
um double; outer layer cartilaginous, divided into several
polygonal plates, which make sporocyst look like a football.
Capillitium forms a loose net, 2—4 um diam., ornamented in
different ways: warted, spiny, with expansions, pits or retic-
ulum. Spores 10—13.5 um diam., strongly warted. Similar
species: Differs from P. heterospinispora and P. polygonospora
by the presence of a capillitium. From other short-stalked
species (like P. pedata) — by dark lines of dehiscence forming
along the peridium and an irregularly ornamented capilli-
tium. From P. chrysosperma (if case of almost non-stalked,
plasmodiocarp-like sporocarps) — by the presence of dark
dehiscence lines on the peridium. Descriptions: Lado et al.
(2009); Araujo et al. (2015); Cavalcanti et al. (2016). Illustra-
tions: Lado et al. (2009, f. 1-22); Aratjo et al. (2015, f. 3
a—f); Cavalcanti et al. (2016, f. 1 b—e). Type locality: Argen-
tina.

V. P. chrysosperma (Curr.) Lister (Fig. 6, E—G). — Plas-
modiocarps round or elongate, rarely sessile sporangia. Per-
idium double; from ochraceous or orange to dark-brown or
red-brown. Dehiscence irregular. Capillitium well-devel-
oped, 2—4 um diam., well-ornamented with spines 2—4 um
high. Spores 8—10(12) um diam., warted. A very polymor-
phous species. Usually forms ring-like sporocarps, rarely
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elongate plasmodiocarps and almost never — subglobose
sporangia. Similar species: Differs from P. patagonica by
small spores and non-nivicolous ecology. From P. vermicu-
laris (plasmodiocarp form) and P. corticalis or P. frustrifilaris
(sporangium form) — by large spines on the capillitial sur-
face. Descriptions: Lister (1925); Martin, Alexopoulos
(1969); Farr (1976); Nannenga-Bremekamp (1991); No-
vozhilov (1993); Lado, Pando (1997); Ing (1999); Stephen-
son (2021). Illustrations: Lister (1925, Pl. 184); Martin,
Alexopoulos (1969, f. 67); Emoto (1977, P1. 27); Nannenga-
Bremekamp (1991, P. 95); Neubert et al. (1993, P. 205—
206); Hagiwara, Yamamoto (1995, f. 37); Lado, Pando
(1997, f. 75); Yamamoto (1998, P. 199); Ing (1999, f. 101);
Harkonen, Sivonen (2011, f. 129); Poulain et al. (2011, f. 97);
Cheng et al. (2013, f. 2—8); Massingill, Stephenson (2013,
/. 2D); Cavalcanti et al. (2016, f. 1 F-I); Tran et al. (2017,
/- 42); Stephenson (2021, f. 57). Type locality: England,
Great Britain.

VI. P. corticalis (Batsch) Rostaf. (Fig. 6, H-J). — Spo-
rangia sessile, rarely short plasmodiocarps. Peridium dou-
ble; from red-brown to dark-brown, sometimes covered with
lime. Dehiscence irregular, rarely round, forming a cup. Hy-
pothallus filmy, usually common for a group of sporangia.
Capillitium present, may form a dense net or consist of
short, rarely branched threads, small-warted. Spores (9) 11—
13(14) um diam., warted. Similar species: Differs from
P. chrysosperma and P. vermicularis by subglobose sporangia
and usually a poorly developed capillitium. From P. quadra-
ta, P. dictyonema and P. nigra — by non-angular sporangia
and usually irregular (not round) dehiscence. From P. liceoi-
des — by the presence of a capillitium. From P. frustrifilaris —
by smaller (up to 13 wm diam.) spores. Descriptions: Martin,
Alexopoulos (1969); Farr (1976); Nannenga-Bremekamp
(1991); Novozhilov (1993) (in Russ.); Lado, Pando (1997);
Ing (1999); Cavalcanti et al. (2016); Stephenson (2021). I1-
lustrations: Lister (1925, P1. 186); Bjornekeer, Klinge (1963,
T. 4, , f. 1-2); Martin, Alexopoulos (1969, f. 68); Emoto
(1977, PL. 26); Lado, Moreno (1978, f. 9); Gilbert (1990,
/- 28—30); Nannenga-Bremekamp (1991, f. 95); Neubert
etal. (1993, P. 206—207); Hagiwara, Yamamoto (1995,
/- 36); Lado, Pando (1997, f. 76 A—C); Yamamoto (1998,
P. 201); Ing, (1999, f. 102); Novozhilov, Schnittler (2008,
/- 33—34); Hakonen, Sivonen (2011, £. 130; 131); Poulain et
al. (2011, PL. 93); Cavalcanti et al. (2016, f. 2 B—E); Calaga
et al. (2020, /. 6). Type locality: Germany.

VII. P. depressa Lib. (Fig. 7, A—D). — Sporangia sessile,
strongly compressed, sometimes angular due to a common
lateral compression. Peridium double; both layers well-no-
ticeable. Dehiscence round, forming a wide lateral lid, cov-
ered with the inner peridial layer. Capillitium well-devel-
oped, (1.5)2—2.5(3) um diam., ornamented with small
spines. Spores 9—12 um diam., small-warted. Similar spe-
cies: Differs from other species by large, compressed, round-
ly dehiscing sporangia. From P. madagascariensis — by a
non-bronze color of peridium and the absence of a dark line
of refuse material near the base of sporangia. From P. nigra —
by the presence of a capillitium. From P. dicryonema and
P. quadrata — by flattened (not convex) larger sporangia of
milk-chocolate (not dark brown to black) color. Descrip-
tions: Martin, Alexopoulos [1969, P. 112—113. Description
includes morphology of P. quadrata (Keller, Eliasson,
1992)]; Farr (1976); Nannenga-Bremekamp (1991); Keller,
Eliasson (1992); Novozhilov (1993); Lado, Pando (1997);
Ing (1999); Cavalcanti et al. (2016); Stephenson (2021). 11-
lustrations: Lister (1925, Pl. 189); Martin, Alexopoulos
(1969, f. 69); Rammeloo (1974, f. 6—8); Emoto (1977,
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Fig. 6. A—D — Perichaena calongei: A, B — sporocarps; C — capillitium (SEM); D — spore (SEM). E—G — P. chrysosperma: E — spo-
rocarps; F — capillitium (SEM); G — spore (SEM); H—J: P. corticalis: H — sporocarps; I — capillitium (SEM); J — spore (SEM); K —
spores and capillitium (LM). Scale bars: A, B, E, H — 300 um, I, K— 10 um; F —5um; C, D — 3 um, G, J — 2 um.

Pl. 23—24); Liu (1982, P1. 1, f. 4—5; P1. X, /. 2); Keller, Elias-
son (1992, f. 1—13); Neubert (1993, P. 208, 209); Hagiwara,
Yamamoto (1995, f. 38); Lado, Pando (1997, f. 77); Nan-
nenga-Bremekamp (1991, f. 94); Yamamoto (1998, 202);
Ing (1999, f. 103); Stephenson (2003, f. 4); Poulain et al.
(2011, PL. 96); Stephenson (2011, f. 1); Cavalcanti et al.
(2016, f. 2 F—H); Tran et al. (2017, f. 43); Stephenson (2021,
/- 58—59). Type locality: Belgium.

VIII. P. dictyonema Rammeloo. — Sporangia sessile,
half-round or slightly compressed, convex at the top. Perid-
ium double; inner layer membranous, outer — cartilaginous,
often covered with granular material. Dehiscence by a round
lid, forming a cap. Capillitium well-developed, 2—2.5 pm
diam., ornamented with warts or thin reticulum (can be de-
tected only using SEM). Spores 10—12 um diam., evenly
warted. Similar species: Differs from P. depressa by convex
form and a darker color of sporangia. From P. guadrata — by
larger sporangia, reticulate ornamentation of capillitium and
presence of regularly forming cap made of granular material.
P. dictyonema is morphologically very similar to P. quadrata
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and they might represent the same species (Lizarraga et al.,
2016a). Descriptions: Rammeloo (1981); Stephenson
(2021). Illustrations: Tran (2017, f. 44); Poulain et al. (2011,
/- 94). Type locality: Rwanda.

IX. P. echinolophospora Novozh. et S.L. Stephenson. —
Sporangia sessile. Peridium single or double; inner layer
membranous, outer (if present) cartilaginous, bright-red-
yellow. Dehiscence irregular. Capillitium absent. Spores 12—
13 um diam., ornamented with honeycomb-like outgrowths,
forming large-meshed reticulum. Border of outgrowth is ser-
rated. Similar species: Differs from many other species by
the absence of a capillitium and the reticulate ornamentation
of spores. From P. reticulospora — by the absence of a capil-
litium. From P. polygonospora — by the ornamentation of
spores: meshes are honeycomb-like, the form of spores is
round (not polygonal). Descriptions: Novozhilov, Stephen-
son (2015). Illustrations: Novozhilov, Stephenson (2015,
/- 1=8). Type locality: Vietnam.

X. P, frustrifilaris Q. Wang, Yu Li et J.K. Bai. — Sporangia
sessile. Peridium double; outer layer thick, cartilaginous;
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Fig. 7. A—D — Perichaena depressa: A, B — sporocarps; C — capillitium (SEM); D — spore (SEM). E—G — P. heterospinispora E, F —
sporocarps; G — spore (SEM). H—I — P, liceoides: H — spore (SEM); I — sporocarps. J—L — P. pedata: J — sporocarp; K — capillitium
(SEM); L —spore (SEM). M—P — P. luteola: M, N — sporocarps; O — capillitium (SEM); P — spores (SEM). Scale bars: I — 1000 pm;
M, N, E —500 um; A, J — 300 um; B— 150 ym; F — 100 um; C — Sum; H, K, O, P—3 um; D —2 um; G, L — 1 um.

dark red-brown, spotty or reticulate. Dehiscence irregular,
forming a cup. Capillitium reticulate, consists of long
branched threads 2—3 um diam., slightly reticulate. Spores
13—15 um diam., ornamented with large conical spines.
Similar species: Differs from P. corticalis — by larger spores
ornamented with spines. From P. vermicularis (sporangia
form) — by the reddish color of peridium and the reticulate
ornamentation of a capillitium. Notes: Found only in the
type locality (Walker et al., 2015). Descriptions: Wang et al.
(2000). Illustrations: Wang et al. (2000, Pl. 1, /. 1—4). Type
locality: China.

XI. P. grisea Q. Wang, Yu Li et J.K. Bai. — Sporangia ses-
sile or plasmodiocarps, greyish-blue. Peridium single, mem-
branous. Dehiscence irregular. Capillitium poorly deve-
loped, consists of long, thin (1.6—2.1 wm diam.), branched,
and almost non-colored threads, ornamented with irregular
thickenings. Spores brown in mass, 10—11 um diam., almost
smooth. Similar species: Differs from all other species by the
greyish-blue peridium and the thin, non-colored capilli-
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tium. Notes: Found only in the type locality (Walker et al.,
2015). Descriptions: Wang et al. (2000). Illustrations: Wang
et al. (2000, PL 1, /. 5—8). Type locality: China.

XII. P. heterobaculata Rammeloo. — Sporangia sessile.
Peridium double; outer layer cartilaginous, incrusted by
granular material; inner layer membranous. Dehiscence by a
round lid, forming a cap. Capillitium well-developed, con-
sists of threads 2.5—3 um diam., ornamented with minute,
irregularly placed warts or short spines. Spores ornamented
with warts of two types: minute light warts and groups of
larger, darker warts. Similar species: Differs from other spe-
cies by the irregular ornamentation of spores: groups of dark-
er warts. Descriptions: Rammeloo (1981). Illustrations: Ab-
sent. Type locality: Rwanda.

XIII. P. heterospinispora Novozh., Zeml., Schnittler et
S.L. Stephenson (Fig. 7, E—G). — Sporangia sessile or stalked.
Stalk short, formed from hypothallus, warted; less than a
half of the total sporangium height, from brown to black.
Peridium single, thin, from light-yellow-brown to olive-
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brown, reddish-brown in lower part. Dehiscence irregular,
forming a cup. Capillitium absent. Spores, including orna-
mentation, (10.5)12.0—13.0(14.5) um diam., ornamented by
well-noticeable pyramidal spines. Similar species: Differs
from other species by the absence of a capillitium and a short
membranous stalk. From species with no capillitium
(P, polygonospora when stalked and P, liceoides when sessile) —
by large spines on spores. Descriptions: Novozhilov et al.
(2008). Illustrations: Novozhilov et al. (2008, 7. 1-8). Type
locality: Russia (Volgograd Oblast).

X1IV. P. liceoides Rostaf. (Fig. 7, H—I). — Sporangia ses-
sile. Peridium single, thin, membranous; sometimes in-
cludes granular material, rarely seems double. Dehiscence
irregular, rarely by a round lid. Capillitium absent. Spores
(10)11—13(15) um diam., ornamented with warts or spines
0.8—1 um high. Similar species: Differs from other species
(P. corticalis or P. vermicularis with sporangia) by the absence
of a capillitium. From P. thindii — by evenly colored (not
two-colored) sporangia. From P heterospinispora (very
short—stalked, almost sessile form/case) — by smaller spines
or even warts as the spore ornamentation. From P. corticalis,
that can almost lack a capillitium — by a single peridium and
spiny spores. From Licea tenera — by the peridium structure
and the spore ornamentation. The outer peridium surface of
Perichaena liceoides is rough and encrusted with granular de-
posits, spores have two types of ornamentation: spines with
small lateral appendices up to 8 per spine with very small ver-
rucae scattered between the spines (Novozhilov et al., 2003).
Notes: see description of type material in Gilbert, 1990. De-
scriptions: Lister (1911); Gilbert (1990); Ing (1999); Schnit-
tler, Novozhilov (2000); Novozhilov et al. (2006); Yamamo-
to (2006); Kuhnt (2019). Illustrations: Gilbert (1990, f. 1—
8); Lado, Pando (1997, f. 76 D); Ing (1999, f. 104); Novozhi-
lov et al., (2003, f. 2 i—k); Novozhilov et al. (2006, 1. 41—46);
Yamamoto (2006, P1. 22); Kosheleva et al. (2008, f. 28—30);
Kuhnt (2019, f. 5b—d; f. 6 a—e). Type locality: Germany (see
Kuhnt, 2019).

XV. P. longipes L.M. Walker, Leontyev et S.L. Stephen-
son. — Sporangia stalked. Stalk straight, from brown to
black, more than % of sporangium height. Peridium single,
dense. Capillitium thick, (2.6)3.2—5.8(6.2) um diam.,
branched and anastomosed, forming a net with almost no
free endings; densely ornamented with warts or coralloid
protrusions. Spores (7.5)7.8—9.1(10.7) um diam., almost
smooth (ornamented with areolate warts noticeable via
SEM). Similar species: Differs from other stalked species by
a capillitium (for example, P. stipitata, P. calongei) with a
very long stalk. From P. pedata and P. papulosa — by a very
thick, “shaggy” capillitium. Descriptions: Walker et al.
(2015). Ilustrations: Walker et al. (2015, /. 1). Type locality:
Panama.

XVI. P. luteola (Kowalski) Gilert (Fig. 7, M—P). — Spo-
rangia sessile. Peridium single, thin, bright. Dehiscence ir-
regular. Capillitium consists of depressed tubules, that can
be thicker or thinner, 2—3 um diam.; free ends rare. Spores
12—15 um diam., spiny. Similar species: Differs from P. cor-
ticalis and alike species by a single peridium and yellow (not
orange or brown) sporangia. From P. acetabulifera — by more
compact fructifications, often a narrower capillitium, and a
coprophilous lifestyle. Descriptions: Kowalski (1969); Lado,
Pando (1997); Ing (1999). Illustrations: Lado, Pando (1997,
f.78); Ing (1999, f. 105); Novozhilov et al. (2006, f. 46—50);
Novozhilov, Schnittler (2008, f. 35—37); Poulain et al. (2011,
P1. 99); Tran et al. (2017, f. 45). Type locality: USA (Califor-
nia).
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XVII. P. madagascariensis D. Wrigley, Lado, Estrada et
S.L. Stephenson. — Sporangia sessile, gregarious, some-
times appressed, polygonal; from yellow to deep-yellow-
brown with a bronze tint; with a dark line at the base of spo-
rangium or between nearby sporangia, formed from granular
material. Peridium double. Dehiscence by a round lid, form-
ing a cap and a flat cup. Capillitium tubulate, consists of tu-
bules of different diam., ornamented very irregular with var-
ious elements: from small nodules to grouped warts. Spores
10—12.5(13) um diam., minutely warted. Similar species:
Differs from P. depressa and P. quadrata by a bronze color
and a dark line, girdling sporangia. From P. liceoides — by a
well-developed capillitium. From P. luteola — by a double
peridium, irregular capillitium ornamentation, and a non-
coprophilous lifestyle. Description: Wrigley de Basanta et al.
(2013). Ilustrations: Wrigley de Basanta et al. (2013, f. 37—
51), Lado et al. (2014, /. 9). Type locality: Madagascar.

XVIII. P. megaspora A. Ronikier, Lado et D. Wrigley. —
Sporangia sessile, rarely plasmodiocarps. Peridium double;
layers closely appressed (as a result, peridium seems single),
thick, covered with granular material. Dehiscence irregular.
Capillitium well-developed, dense, forming a net-like struc-
ture; threads depressed, 3—6(8) wm diam., from smooth to
warted. Spores with thicker wall on one side, from smooth to
large-warted, (15)15.5—22(25) wm diam. Similar species:
Differs from other species by very large spores and a de-
pressed capillitium. From P. patagonica — by sporangia or
short plasmodiocarps and warts that are wider than higher.
Descriptions: Ronikier et al. (2013). Illustrations: Ronikier
et al. (2013, /. 3—17). Type locality: Argentina.

XIX. P membranacea Yu Li, Q. Wang et H.Z. Li. — Ae-
thalia or pseudoaethalia sessile, dark-brown with a pink me-
tallic tint. Peridium single, common to a group of sporangia
in the upper part. Capillitium well-developed, non-
branched, spiny. Spores 10.4—10.9(12.5) um diam., evenly
and densely warted. Similar species: Differs from other Peri-
chaena species by aethalia or pseudoaethalia formation.
From P. syncarpon — by a thin (not cartilaginous) peridium
and free (not clustered) spores. Notes: Found only in the
type locality (Walker et al., 2015). Descriptions: Li et al.
(1990). Illustrations: Li et al. (1990, PI. 1, f. 1—4). Figures of
P. membranacea and P. poronema are confused. In this paper
we provide them in a correct order. Type locality: China.

XX. P. microspora Penz. et Lister. — Plasmodiocarps,
rarely sessile sporangia. Peridium single, yellow, membra-
nous, may contain granular material near the fructification
base. Dehiscence irregular, in the upper part. Capillitium
well-developed, consists of long, sometimes branched
threads, 1—-3 um diam. with a lot of spines and sometimes
enlarged, round fragments. Spores 6—7.5 um, ornamented
with small spines, visible only by using immersion oil. Simi-
lar species: Differs from all other species by very small
spores, not reaching 8§ um diam. Descriptions: Martin, Alex-
opoulos (1969); Farr (1976); Yamamoto (2006). Illustra-
tions: Lister (1925, PI. 185 a, b); Martin, Alexopoulos (1969,
/- 70); Novozhilov et al. (2001, f. 12—14); Yamamoto (2006,
/- 23); Cavalcanti et al. (2016, f. 3). Type locality: Indonesia.

XXI. P. nigra D. Wrigley, Lado et Estrada. — Sporangia
sessile, often grouped, from globose to discoid. Peridium
double; outer layer very thick (about 10 um), cartilaginous,
deep-black; inner layer membranous. Dehiscence by a
round lid at the base, forming a large cap. Capillitium ab-
sent. Spores (13.5)14—16(16.5) um diam., ornamented with
separate warts or lines (noticeable only using SEM). Similar
species: Differs from P. corticalis, P. depressa, P. dictyonema,
and P. quadrata in the absence of a capillitium and the per-
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idium color. From P. liceoides — by a double, thick peridium.
From P. taimyriensis — by black (not yellow) color and round
(not irregular) dehiscence. Descriptions: Lado et al. (2014).
Illustrations: Lado et al. (2014, f. 10). Type locality: Ar-
gentina.

XXII. P. pachyderma D.W. Mitch., G. Moreno et Lizar-
raga. — Sporangia sessile. Peridium single, but very thick (2—
5 um). Dehiscence irregular. Capillitium usually absent,
very rarely presented as smooth filaments 2 um diam., at-
tached to the inner peridial side. Spores 10—11(12) pm
diam., warted. Coprophilous. Similar species: Differs from
P. corticalis and alike species by the absence of a capillitium.
From P. liceoides — by single, but very thick peridium. From
P. nigra — by spores less than 12 pum diam. From coprophilic
Licea species — by yellow spore mass. Descriptions: Mitchell
et al. (2011); Lizarraga et al. (2016a). Illustrations: Mitchell
et al. (2011, f. 1—25); Lizarraga et al. (2016a, f. 28—33). Type
locality: Mexico.

XXIII. P. papulosa C.H. Liu et J.H. Chang. — Sporangia
stalked. Stalk short (to a half of sporangia height), from
dark-brown to black. Peridium single, semihyaline, forming
a big, well-noticeable dark papilla (or several papillae) at the
top. Dehiscence irregular. Capillitium well-developed, 3—
4 um diam., minutely warted. Spores 9—10 um diam., spiny.
Similar species: Differs from P. pedata by smaller sporangia,
warted (not spinulose) capillitium, and dark papilla at the
top of sporangium. Descriptions: Liu et al. (2007). Illustra-
tions: Liu et al. (2007, f. 1). Type locality: Taiwan.

XXIV. P. patagonica A. Ronikier et Lado. — Plasmodio-
carps branched or reticulate, rarely sporangia. Peridium sin-
gle, covered with darker granular material. Dehiscence ir-
regular. Capillitium well-developed, dense, branched, form-
ing a net; consists of tubules 3—6 wm diam., more or less
ornamented with warts or spines, connected by lines. Spores
(13)14—19(20) um diam., spinulose. Nivicolous. Similar
species: Differs from P vermicularis by bigger (0.65—
1.15 mm wide) plasmodiocarps, wider capillitial threads,
and very large spores. From P. chrysosperma — by a warted
(not spinulose), wide capillitium and big spores. From
P. megaspora — by plasmodiocarps (not sporangia) and
smaller and spiny (not warted) spores. Descriptions: Ronik-
ier et al. (2020). Illustrations: Ronikier et al. (2020, f. 9 A—
D; f. 10 A—D). Type locality: Argentina.

XXV. P. pedata (Lister et G. Lister) G. Lister ex E. Jahn
(Fig. 7, J—L). — Sporangia stalked, rarely almost sessile.
Stalk dark-brown, usually less than a half of sporangium
height. Peridium single, membranous, with granular materi-
al. Dehiscence irregular. Capillitium well-developed,
threads branched, 3—5 um diam., minutely spinulose.
Spores 9—10 pum diam., warted or short spinulose. Similar
species: Differs from P. calongei by the absence of dehiscence
lines on the peridium. From P. stipitata — by a dark (not
white) stalk. From stalked P. reticulospora — by non-reticu-
late spores. From Hemitrichia minor — by a capillitium,
which is not ornamented with spiral bands. Descriptions:
Ing (1999); Nannenga-Bremekamp (1991); Liu et al. (2007).
Illustrations: Mitchell (1978, f. 36a, 36b); Neubert, Bauman
(1986); Nannenga-Bremekamp (1991, P. 97); Neubert et al.
(1993, P. 209); Yamamoto (1998, P. 203); Ing (1999, f. 106);
Miiller (2005, f. 5); Yamamoto (2006, P. 203); Liu et al.
(2007, f. 2 A—F); Poulain et al. (2011, PIL. 92); Cavalcanti
etal. (2016, /. 3); Johannesen, Vetlesen (2020, /. 45 H-I).
Type locality: England.

XXVI. P. polygonospora Novozh., Zeml., Schnittler et
S.L. Stephenson (Fig. 8, A—C). — Sporangia sessile or short-
stalked. Stalk, if present, never reaches a half of sporangium
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height, from brown to black. Peridium single, cartilaginous,
brown-orange. Dehiscence irregular or areolate. Capillitium
absent. Spores (9)10—11.5(12.5) um diam., polygonal. Sim-
ilar species: Differs from other species by the absence of a
capillitium and polygonal spores. From P. echinolophospora
and P. reticulospora — by the spore form: spores of P. poly-
gonospora are polygonal with ribs (not reticulate or honey-
comb-like). Also differs from P. echinolophospora by smaller
spores (less than 12 um diam.) and from P. reticulospora — by
the absence of a capillitium. Descriptions: Novozhilov et al.
(2008); Lizarraga et al. (2016b). Illustrations: Novozhilov et
al. (2008, f. 9—17); Lizarraga et al. (2016b, f. 14—19). Type
locality: Russia (Volgograd Oblast).

XXVII. P. poronema Yu Li et H.Z. Li. — Sporangia ses-
sile. Peridium double; outer layer thick, white (but not cal-
careous!); inner layer dark-brown. Dehiscence by a round
lid, forming a cup. Capillitium well-developed, sometimes
branched, 1.25—1.8(2.5) um diam., ornamented with warts
or irregular reticulum, sometimes perforate. Spores (8)8.8—
9.5(10) um diam., warted. Similar species: Differs from
P. thindii and P. depressa by the color of sporangia and the
capillitium form. From P. dictyonema — by the absence of
granular material on the peridium surface, an occasionally
reticulate capillitium, and smaller spores. Descriptions:
Lietal. (1990). Illustrations: Li et al. (1990, PI. 2). Figures
of P. membranacea and P. poronema are confused. In this pa-
per we provide them in a correct order. Type locality: China.

XXVIII. P. pseudoliceoides Kuhnt et Mar. Meyer. — Spo-
rangia always sessile, on restricted base, spherical, 185—
320 um in diam. Peridium single, membranous, dark-yellow
to yellow-brown, nearly transparent in transmitted light.
Capillitium contains short elaters and net-like, fully reticu-
late elements. Spores dark yellowish in mass, (9)10—
12.5(13.5) um in diam., almost smooth or faintly warted by
oil immersion. Similar species: Differs from P. liceoides by
presence of capillitium and smooth or warted (not spinulise)
spores. Differs from P. luteola by smaller spores. Also, author
have noticed, that this species may be similar to Licea punc-
tiformes, but differs by presence of capillitium. Other differ-
ences have not been descripted. Descriptions: Kuhnt (2021).
Illustrations: Poulain et al. (2011, f. 100) (sp. liceoides);
Kuhnt (2021, abb. 42 a—f; 43 a—d, 44 a—e, 45a, 46 a—f).
Type locality: France.

XXIX. P. pulcherrima Petch. — Sporangia stalked, rarely
sessile. Stalk wrinkled, reddish-brown, sometimes common
for a group of sporangia. Peridium double; outer layer thick,
containing granular material, from violet-brown to violet-
red. Capillitium poorly developed, consists of red-brown
soft threads 3—4 um diam., ornamented with single warts or
spines 1—2 um high. Spores violet-brown in mass, 15—17 pm
diam., spinulose. Similar species: Differs from other species
by a violet peridium and large spores. Descriptions: Martin,
Alexopoulos (1969). Illustrations: Lister (1925, Pl. 188);
Emoto (1977, Pl. 123); Poulain et al. (2011, PI. 91); Wrigley
de Basantaet al. (2013, /. 18—19; 52—55). Type locality: Cey-
lon.

XXX. P. quadrata T. Macbr. (Fig. 8, D—G). — Sporangia
sessile, crowded, slightly-depressed, from pillow-form to
subglobose. Peridium double; outer layer thick, non-hya-
line, brown; inner layer membranous, hyaline. Dehiscence
by a round lid, forming a cup, but the lid often stays covered
with the inner peridial layer. Capillitium well-developed,
branched and anastomosed, 1.5—2.5 um diam., ornamented
by warts and ribs, rarely worming very irregular reticulum.
Spores 9—11(12) um diam., warted. Similar species: Differs
from P. depressa by smaller and less depressed sporangia, al-

2022



406 GUBANOV et al.

Fig. 8. A—C — Perichaena polygonospora: A — sporocarps; B — spores (LM); C — spore (SEM); D—G — P. quadrata: D — sporocarps;
E — spores and capillitium (LM); F — capillitium (SEM); G — spore (SEM). H—J — P. reticulospora: H — sporocarps; I — spore
(SEM); J — capillitium (SEM). K—M — P. vermicularis: K — sporocarps; L— spores (SEM); M — capillitium (SEM). Scale bars: H —
400 pm; D, K — 300 um; A — 200 um; M, E — 20 um; B, G,J — 10 um; F, I, L, M, L— 3 um; C — 2 um.

so usually a darker peridium. From P. dictyonema — by
smaller sporangia (less than 0.5 mm diam.), the absence of a
cap on the peridium formed from granular material, and a
non-reticulate capillitial surface. Descriptions: Macbride
(1899); Keller, Eliasson (1992); Lizarraga et al. (2016a);
Lopez-Villalba, Moreno (2020). Illustrations: Keller, Elias-
son (1992, f. 14—31); Yamamoto (1998, P. 204); Poulain
et al. (2011, P1. 95); Lado et al. (2013, f. 47—53); Wrigley de
Basanta et al. (2013, /. 56—60); Lizarraga et al. (2016a, 34—
42); Lado et al. (2019, f. 7 A—C); Lépez-Villalba, Moreno
(2020, f. 4). Type locality: USA (Pennsylvania). See also
Keller, Eliasson (1992).

XXXI. P reticulospora H.W. Keller et D.R. Reynolds
(Fig. 8, H—J). — Sporangia sessile or stalked. Stalk, if pres-
ent, short (less than a half of sporangium high), dark. Perid-
ium double; outer layer with granular material; inner layer
membranous, hardly-noticeable. Dehiscence irregular.
Capillitium rarely-branched, 2.5—3 pum diam., almost
smooth, with few short spines. Spores 11—12.5 um, orna-
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mented with a well-noticeable, regular reticulum, forming
(6)8—11(13) cells per spore side. Similar species: Differs
from sessile species by reticulate spores. From stalked spo-
rangia with reticulate spores (P. polygonospora, P. echinolo-
phospora) — by the presence of a capillitium. Descriptions:
Keller, Reynolds (1971). Illustrations: Keller, Reynolds
(1971, f. 1-5); Novozhilov, Stephenson (2015, f. 9—11).
Type locality: Philippines.

XXXII. P. stipitata Lado, Estrada et D. Wrigley. — Spo-
rangia stalked. Stalk long (usually more than a half of spo-
rangium high), white. Peridium single, membranous. De-
hiscence irregular. Capillitium poorly developed, tubulose,
threads 1.4—3.6 um diam., branched. Spores 12—15 um
diam., warted. Similar species: Differs from other stalked
species by a white, calcareous stalk. From P. pedata (limeless
form) by larger spores. Descriptions: Estrada-Torres et al.
(2009); Lizarraga et al. (2015). Illustrations: Estrada-Torres
et al. (2009, f. 45—56); Lizéarraga et al. (2015, f. 31-36).

Type locality: Mexico.
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XXXIII. P. syncarpon T.E. Brooks. — Pseudoaethalia or
aethalia, rarely sporangia. Peridium double; outer layer car-
tilaginous, from red-brown to almost black; inner layer
membranous, closely adjoins to the outer one. Dehiscence
into polygonal plates via preformed ribs on the peridium.
Capillitium forming a poorly developed net, threads
branched and anastomosed, warted or spiny, sometimes re-
ticulate, 2—3 wm diam. (sometimes much wider because of
nodes). Spores (8)10—12(14) um diam., clustered (2—
20 spores in group), spinulose. Similar species: Differs from
all other species by large aethalia or pseudoaethalia and clus-
tered spores. Descriptions: Martin, Alexopoulos (1969);
Moreno et al. (2006); Yamamoto (2006). Illustrations: Mar-
tin, Alexopoulos (1969, f. 72); Lizarraga et al. (2005, f. 13—
14); Yamamoto, (2006, PI. 24). Type locality: USA.

XXXIV. P. taimyriensis Novozh. et Schnittler. — Sporan-
gia sessile, often grouped. Peridium double; outer layer thick
due to granular material, shining; inner layer thin, membra-
nous. Dehiscence irregular. Capillitium absent. Spores
(13)13.5—14.5(15) um diam., almost smooth or a bit warted.
Similar species: Differs from P. liceoides by a thick peridium
and larger spores. From P. pachyderma — by larger spores
(more than 13 wm). From P. nigra — by the orange or brown
(not black) color of peridium and irregular dehiscence (not
forming a lid). Descriptions: Novozhilov, Schnittler (2000).
Illustrations: Novozhilov, Schnittler (2000, /. 1). Type local-
ity: Russia (Taimyr).

XXXV. P. tessellata G. Lister. — Sporangia sessile. Perid-
ium double; outer layer thick, black—violet; inner layer thin,
semihyaline, shining. Dehiscence via preformed ribs on the
peridium, forming petals. Capillitium forms a poorly devel-
oped net, threads 1.5 um diam., ornamented with minute,
well-noticeable warts. Spores 9—10 um diam., evenly wart-
ed. Similar species: Differs from other species by the color of
peridium and the type of dehiscence. From P. syncarpon —
by smaller sporangia (nor aethalia) and free (not clustered)
spores. Descriptions: Lister (1931); Martin, Alexopoulos
(1969). Illustrations: Lister (1931, . 2 a—c); Emoto (1977,
PI. 28); Yamamoto (1998, P. 205). Type locality: Japan.

XXXVI. P thindii Nanir. — Sporangia sessile, rarely
stalked or plasmodiocarps. Peridium single, thin, membra-
nous, thickened in the upper part; evidently bicolor — from
brown to black at the top and bright yellow below. Dehis-
cence by round lid or irregular. Capillitium poorly devel-
oped, long, rarely anastomosed, 2.5 um diam., spinulose.
Spores 12—13.8 um diam., spinulose. Similar species: Dif-
fers from P. corticalis and P. liceoides by the obviously two-
colored sporangia. From P. verrucifera, P. luteola and others —
by a poorly developed capillitium. Descriptions: Nanir
(1981). Illustrations: absent. Type locality: India.

XXXVII. P. vermicularis (Schwein.) Rostaf. (Fig. 8, K—
M). — Plasmodiocarps, rarely sporangia. Peridium double;
outer layer cartilaginous, from light ochraceous to brown;
inner layer membranous. Capillitium well-developed,
threads branched, 2—3.5 um diam., ornamented with short
spines (less than 1 wm high) or almost smooth. Spores 10—
14 um diam., warted or short-spinulose. Similar species:
Differs from P. chrysosperma by short spines on the capilli-
tium. From P. acetabulifera (short or curved plasmodio-
carps) — by a thinner and non-hirsute capillitium and a dou-
ble peridium. From P. liceoides and P. corticalis (sporangia
form) — by the presence of a well-developed, short spinulose
capillitium. Descriptions: Martin, Alexopoulos (1969); Farr
(1976); Novozhilov (1993); Lado, Pando (1997); Nannen-
ga-Bremekamp (1991); Ing (1999). Illustrations: Lister
(1925, Pl. 187 a—c); Martin, Alexopoulos (1969, f. 73);
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Emoto (1977, f. 26); Lado, Moreno (1978, f. 10); Mitchell
(1978, f. 37 a—b); Liu (1982, PI. 2, £. 1-2; PI. 10, f. 4); Neu-
bert et al. (1993, P. 211-212); Hagiwara, Yamamoto (1995,
/- 39); Lado, Pando (1997, f. 79); Yamamoto (1998, P. 206—
207); Ing (1999, f. 107); Yamamoto et al. (2005, f. 15); Cas-
tillo et al. (2009, f. 27—32); Poulain et al. (2011, f. 98); Lado
et al. (2014, f. 3F); Cavalcanti et al. (2016, f. 3 J—M); Nan-
nenga-Bremekamp (1991, P. 96). Type locality: USA (North
Carolina).

XXXVIII. P. verrucifera’Y. Yamam. et Shuang L. Chen. —
Sporangia sessile, grouped. Peridium thin, membranous,
brown-orange until dehiscence. Dehiscence irregular. Cap-
illitium well-developed, threads long, with swollen ends, 5—
7 um diam., ornamented with spines, warts or fragmented
reticulum. Spores 10—12 pum diam., spinulose. Similar spe-
cies: Differs from other species by a single peridium and very
thick capillitium. Descriptions: Yamamoto et al. (2002).
Illustrations: Yamamoto et al. (2002, f. 3). Type locality:
Japan.
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Russian Ministry of Science and Higher Education
(Grant Number 075-15-2021-1396). The work of
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Yu.K. Novozhilov is funded by the Komarov Botanical
Institute RAS (AAAA-A19-119020890079-6).

REFERENCES

Albertini J.B., Schweinitz L.D. Conspectus fungorum in Lu-
satiae Superioris agro Niskiensi crescentium e methodo
Persooniana. Lipsiae, 1805.

Araiijo J.C., Lado C., Xavier-Santos S. Perichaena calongei
(Trichiales): a new record of Myxomycetes from Brazil.
Current Research in Environmental and Applied My-
cology. 2015. V. 5. P. 352—-356.
https://doi.org/10.5943 /cream/5/4/5

Batsch A.J.G.C. Elenchus Fungorum. Gattungen und Arten
der Schwamme. Halae Magdeburgicae, 1783.

Bjornekzer K., Klinge A.B. Die Dénischen schleimpilze. Myxo-
mecetes Daniae. Friesia. 1963. V. 7(2). P. 149—280.

Bulliard J. B. Herbier de la France. Paris, 1789.

Bulliard J.B.E.P. Histoire des champignons de la France, ou
traité élémentaire, renfermant dans un ordre méthodique
les descriptions et les figures des champignons qui croissent
naturellement en France. V. 1. Paris, 1791.

Calaga FJ.S., Araijo J.C., Moreira I.C. et al. First reports of
fimicolous myxomycetes (Profozoa: Amoebozoa) from
Brazilian Cerrado and Pantanal biomes. Karstenia.
2020. V. 58. P. 374—384.
https://doi.org/10.29203/ka.2020.503

Castillo A., Moreno G., lllana C. Myxomycetes from
Cabafieros national Park (Spain). Bol. Soc. Micol. Mad-
rid. 2009. V. 33. P. 149—170.

2022



408 GUBANOV et al.

Cavalcanti L. de H., Bezerra A.C.C., Barbosa D.I. et al. Oc-
currence and distribution of Perichaena (Trichiaceae,
Myxomycetes) in the Brazilian Northeastern Region.
Acta Bot. Brasilica. 2016. V. 30. P. 102—111.
https://doi.org/10.1590/0102-33062015abb0238

Cheng C.B.T., Yu K.N.T., Campos M.L. et al. Occurrence and
diversity of Myxomycetes (plasmodial slime molds)
along the northern slope of Mt. Makulot, Cuenca,
Batangas, Philippines. Asian J. Biodiversity. 2013. V. 4.
P. 65—83.
https://doi.org/10.7828 /ajob.v4i1.297

Eliasson U. Recent advances in the taxonomy of Myxomy-
cetes. Botaniska Notiser. 1977. V. 130. P. 483—492.

Eliasson U. Review and remarks on current generic delimita-
tions in the myxomycetes, with special emphasis on Li-
cea, Listerella and Perichaena. Nova Hedwigia. 2017.
V. 104. P. 343—350.
https://doi.org/10.1127 /nova_hedwigia/2015/0283

Emoto Y. The Myxomycetes of Japan. Tokyo, 1977.

Estrada-Torres A., Wrigley de Basanta D., Conde E. et al.
Myxomycetes associated with dryland ecosystems of the
Tehuacan-Cuicatlan Valley Biosphere Reserve, Mexi-
co. Fungal Diversity. 2009. V. 36. P. 17—56.

Farr M. L. Myxomycetes. Flora neotropica. 16. N.Y., 1976.

Fiore-Donno A.M., Clissmann F., Meyer M. et al. Two-gene
phylogeny of bright-spored Myxomycetes (slime moulds,
superorder Lucisporidia). PLOS One. 2013. V. 8. ¢62586.
https://doi.org/10.1371 /journal.pone.0062586

Fries E.M., Lindgren J. Symbolae Gasteromycorum ad illus-
trandam Floram Suecicam. Officina Berlingiana. Lun-
dae, 1817.

Gilbert E. On the identity of Perichaena liceoides (Myxomy-
cetes). Mycol. Res. 1990. V. 94 (5). P. 698—704.
https://doi.org/10.1016/S0953-7562(09)80671-0

Gilbert E. Morphological and ultrastuctural features in se-
lected species of Licea (Myxomycetes). Nordic J. Bot.
1996. V. 16. P. 515—546.
https://doi.org/10.1111/j.1756-1051.1996.tb00267.x

Hagiwara H., Yamamoto Y. Myxomycetes of Japan. Tokyo,
1995.

Hdirkonen M., Sivonen E. The myxomycetes of Finland.
Norrlinia. 2011. V. 22. P. 1-224.

Ing B. The myxomycetes of Britain and Ireland. London,
1999.

Johansen E.W., Vetlesen P. New and rare myxomycetes (My-
cetozoa, Myxogastrea) in Norway, including a complete
checklist of Norwegian myxomycetes species. Agarica.
2020. V. 40. P. 1—138.

Keller HW., Brooks T.E. A new species of Perichaena on de-
caying leaves. Mycologia. 1971. V. 63 (3). P. 657—663.

Keller HW., Brooks T.E. Corticolous Myxomycetes VII:
contribution toward a monograph of Licea, five new
species. Mycologia. 1977. V. 69. P. 667—684.
https://doi.org/10.2307/3758857

Keller H-W., Reynolds D.R. A new Perichaena species with re-
ticulate spores. Mycologia. 1971. V. 63 (2). P. 405—410.
https://doi.org/10.1080/00275514.1971.12019118

Keller H.W., Eliasson U.H. Taxonomic evaluation of Peri-
chaea depressa and P. quadrata based on controlled cul-
tivation, with additional observations on the genus. My-
col. Res. 1992. V. 96 (2). P. 1085—1097.

MUKOJIOI'A U PUTOIIATOJIIOTUA

Kosheleva A.P., Novozhilov Y.K., Schnittler M. Myxomycete
diversity of the state reserve “Stolby” (south-eastern Si-
beria, Russia). Fungal Diversity. 2008. V. 31. P. 45—62.

Kowalski A.T. A new coprophilous species of Calonema
(Myxomycetes). Madrono. 1969. V. 20 (4). P. 229-231.

Kuhnt A. Bemerkenswerte Myxomycetenfunde: Neue Arten,
Neukombinationen und Nachweise seltenerArten,
Teil 2. Ber. Bayerischen Botanisch. Gesellschaft. 2019.
V. 89. P. 139-222.

Kuhnt A. Bemerkenswerte Myxomycetenfunde: Neue Arten,
Neukombinationen und Nachweise seltener Arten,
Teil 3. Ber. Bayerischen Botanisch. Gesellschaft. 2021.
V.91. P. 119—-194.

Lado C., Moreno G. Contribucion al studio de los Myxomy-
cetes en Espafia. Penisular. 1I. Anal. Inst. Bot. Ca-
vanilles. 1978. V. 34. P. 401—415.

Lado C., Pando F. Myxomycetes, I. Ceratiomyxales, Echinos-
teliales, Liceales, Trichiales. Flora Mycol. Iberica. 1997.
V.2.P. 1-323.

Lado C., Wrigley de Basanta D., Estrada-Torres A. et al. De-
scription of a new species of Perichaena (Myxomycetes)
from arid areas of Argentina. Anales Jard. Bot. Madrid.
2009. V. 66 (1). P. 63—70.
https://doi.org/10.3989/ajbm.2229

Lado C., Wrigley de Basanta D., Estrada-Torres A. et al. The
biodiversity of myxomycetes in central Chile. Fungal
Diversity. 2013. V. 59. P. 3—32.
https://doi.org/10.1007 /s13225-012-0159-8

Lado C., Wrigley de Basanta D., Estrada-Torres A. et al. Myx-
omycete diversity of the Patagonian Steppe and border-
ing areas in Argentina. Anales Jard. Bot. Madrid. 2014.
V. 71. e006.
https://doi.org/10.3989/ajbm.2394

Lado C., Eliasson U. Taxonomy and systematics: current
knowledge and approaches on the taxonomic treatment
of Myxomycetes. In: S.L. Stephenson, C. Rojas (eds).
Myxomycetes: biology, systematics, biogeography, and
ecology. London, 2017, pp. 205—252.

Lado C., Wrigley De Basanta D., Estrada-Torres A. et al. Di-
versity of Myxomycetes in arid zones of Peru part II: the
cactus belt and transition zones. Anales del Jardin
Boténico de Madrid. 2019. V. 76 (2). 083
https://doi.org/10.3989/ajbm.2520

Lado C. 2005—2022. An on line nomenclatural information
system of Eumycetozoa. http://www.nomen.eumyceto-
zoa.com. Accessed 15.02.2022.

Leontyev D.V., Schnittler M. The phylogeny of Myxomycetes.
In: S.L. Stephenson, C. Rojas (eds). Myxomycetes: biolo-
gy, systematics, biogeography, and ecology. London,
2017. P. 83—106, Academic Press, London.
https://doi.org/10.1016/B978-0-12-805089-7.00003-2

Leontyev D.V., Schnittler M., Stephenson S.L. et al. Towards
a phylogenetic classification of the Myxomycetes. Phyto-
taxa. 2019. V. 399 (3). P. 209—-238.
https://doi.org/10.11646/phytotaxa.399.3.5

LiY, Li H-Z., Wang Q. et al. Myxomycetes from China VII:
New species and new records of Trichiaceae. Mycosys-
tema. 1990. V. 3. P. 93—-98.

Lister A. A monograph of the Mycetozoa being a descriptive

catalogue of the species in the herbarium of the British
Museum. Ed. 2nd, revised by G. Lister. London, 1911.

ToM 56  Ne 6 2022



GENUS PERICHAENA (MYXOMYCETES, TRICHIALES, ARCYRIACEAE)

Lister A. A monograph of the Mycetozoa. A descriptive cata-
logue of the species in the herbarium of the British Mu-
seum. Ed. 3rd, revised by G. Lister. London, 1925.

Lister G. New species of Mycetozoa from Japan. J. Botany.
1931. V. 69. P. 297—-298.

Liu C.-H. Myxomycetes of Taiwan III. Taiwania. 1982.
V. 27. P. 64-85.

Liu C.-H., Chang J.-H., Yang F-H. Myxomycetes genera
Perichaena and Trichia in Taiwan. Bot. Studies. 2007.
V. 48. P. 91-96.

Lizdrraga M., Moreno G., lllana C. et al. Myxomycetes from
Chihuahua, Mexico III. Mycotaxon. 2005. V. 93. P. 75—
78.

Lizdrraga M., Moreno G., Esqueda M. et al. Myxomycetes of
Sonora (Mexico) 6. Central plains of the Sonoran
Desert. Mycotaxon. 2015. V. 130. P. 145—164.
https://doi.org/10.5248/130.145

Lizdrraga M., Moreno G., Esqueda M. et al. Myxomycetes of
Chihuahua (México) 4. Central plains of the Chihua-
huan desert. Mycotaxon. 2016a. V. 130. P. 1073—1101.
https://doi.org/10.5248/130.1073

Lizdrraga M., Moreno G., Esqueda M. New records of myx-
omycetes from México. Mycotaxon. 2016b. V. 131.
P. 511-520.
https://doi.org/10.5248/131.511

Lizdrraga M., Moreno G., Flores-Romero I. Perichaena ace-
tabulifera sp. nov. from Juarez City, Mexico. Mycotaxon.
2019. V. 134. P. 307-312.
https://doi.org/10.5248/134.307

Lopez-Villalba A., Moreno G. New myxomycetes records
from the Canary Islands. Karstenia. 2020. V. 58 (2).
P. 145—156.

Macbride T.H. The North American Slime-Moulds. N.Y.,
1899.

Martin G. W., Alexopoulos C. J. The myxomycetes. lowa city,
1969.

Martin G.W., Alexopoulos C.J., Farr M.L. The Genera of
Mpyxomycetes. lowa City, 1983.

Massingill J.M., Stephenson S.L. Myxomycetes appearing in
moist chamber cultures on samples of bark and wood
collected from coarse woody debris. Mycosphere. 2013.
V. 4.P.627—633.
https://doi.org/10.5943 /mycosphere/4/3/14

Mitchell D.W. A key to the corticolous myxomycetes. Part. 1.
Bull. BMS. 1978. V. 12 (1). P. 18—42.
https://doi.org/10.1016/S0007-1528(78)80007-8

Mitchell D.W., Moreno G., Lizdrraga M. A new species of
coprophilus Perichaena from New Mexico. Bol. Soc.
Micol. Madrid. 2011. V. 37. P. 103—108.
https://doi.org/10.29203/ka.2000.360

Moreno G., Lizdrraga M., Esqueda M. et al. Myxomycetes de
Sonora, México. II: Reserva Forestal Nacional y Refu-
gio de Fauna Silvestre Ajos-Bavispe. Revista mexicana
de micologia. 2006. V. 22. P. 13—23.

Miiller H. Bemerkenswerte myxomyceten funde in Thiirin-
gen. Zeitschr. Mykol. 2005. V. 71 (2). P. 211-220.

Nanir S.P. A new species of Perichaena. Current Science.
1981. V. 50 (17). P. 784—785.

Nannenga-Bremekamp N.E. A Guide to temperate Myxomy-
cetes. Bristol, 1991.

MUKOJOTUA U PUTOTIATOJIOTUSA  Tom 56  Ne 6

409

Neubert H., Baumann K. Myxomyceten aus der Bundesrepu-
bik Deuchland, III. Liste der bislang bekannten Arten.
Carolinea. 1986. V. 44. P. 61—66.

Neubert H., Nowotny W., Baumann K. Die Myxomyceten
Deutschlands und des angrenzenden Alpenraumes un-
ter besonderer Beriicksichtigung Osterreichs. Band 1.
Ceratiomyxales, Echinosteliales, Liceales, Trichiales.
Berlin, 1993.

Novozhilov Y.K. Myxomycetes. Definitorium fungorum Ros-
sicum. Iss. 1. Nauka, St. Petersburg, 1993 (in Russ.).

Novozhilov Yu.K., Schnittler M. A new coprophilous species
of Perichaena (Myxomycetes) from the Russian Arctic
(the Taimyr Peninsula and the Chukchi Peninsula).
Karstenia. 2000. V. 40 (1-2). P. 117—122.
https://doi.org/10.29203/ka.2000.360

Novozhilov Yu.K., Schnittler M., Rollins A.W. et al. Myxomy-
cetes from different forest types in Puerto Rico. Myco-
taxon. 2001. V. 77. P. 285-299.

Novozhilov Yu.K., Mitchell D.W., Schnittler M. Myxomycetes
biodiversity of the Colorado Plateau. Mycol. Progress.
2003. V.2 (4). P. 243-258.

Novozhilov Yu.K., Zemlianskaia 1.V., Schnittler M. et al.
Myxomycete diversity and ecology in the arid regions of
the Lower Volga River Basin (Russia). Fungal Diversity.
2006. V. 23. P. 193-241.

Novozhilov Yu.K., Schnittler M. Myxomycete diversity and
ecology in arid regions of the Great Lake Basin of west-
ern Mongolia. Fungal Diversity. 2008. V. 30. P. 97—119.

Novozhilov Yu.K., Zemlyanskaya 1.V., Schnittler M. et al. Two
new species of Perichaena (Myxomycetes) from arid areas
of Russia and Kazakhstan. Mycologia. 2008. V. 100.
P. 816—822.
https://doi.org/10.3852/08-047

Novozhilov Yu.K., Stephenson S.L. A new species of Perichaena
(Myxomycetes) with reticulate spores from southern Viet-
nam. Mycologia. 2015. V. 107 (1). P. 137—141.
https://doi.org/10.3852/14-012

Persoon C.H. Observationes mycologicae. Seu discriptiones
tam novorum, quam notabilium fungorum. V. 1. Leipzig,
1796.

Persoon C.H. Synopsis methodica fungorum. Goéttingen,
1801.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes. Tome 1.
Sévrier, 2011.

Poulain M., Meyer M., Bozonnet J. Les Myxomycétes. Tome 2.
Sévrier, 2011.

Rammeloo J. Structure of the epispore in the Trichiaceae
(Trichiales, Myxomycetes), as seen with scanning elec-
tron microscope. Bull. Soc. Roy. Bot. Belg. 1974. V. 107.
P. 353-359.

Rammeloo J. Five new myxomycete species ( Trichiales) from
Rwanda. Bull. Jard. Bot. Nat. Belgique. 1981. V. 51
(1/2). P. 229-230.

Ronikier A., Lado C., Wrigley de Basanta D. Perichaena me-
gaspora, a new nivicolous species of myxomycete from
the Andes. Mycologia. 2013. V. 105 (4). P. 938—944.
https://doi.org/10.3852/12-191

Ronikier A., Garcia-Cunchillosb 1., Janik P. et al. Nivicolous
Trichiales from the austral Andes: unexpected diversity
including two new species. Mycologia. 2020. V. 112 (4).
P. 753—780.
https://doi.org/10.1080/00275514.2020.1759978

2022



410 GUBANOV et al.

Rostafiriski J.T. Sluzowce (Mycetozoa). Paryz, 1875.
Schrader H.A. Nova genera plantarum. Lipsiae, 1797.

Schnittler M., Novozhilov Yu.K. Myxomycetes of the winter-
cold desert in western Kazakhstan. Mycotaxon. 2000.
V. 74 (2). P. 267—-285.

Stephenson S.L. Myxomycetes associated with decaying
fronds of nikau palm (Rhopalosylis sapida) in New Zea-
land. New Zeal. J. Bot. 2003. V. 41. P. 311-317.

Stephenson S.L. From morphological to molecular: studies
of myxomycetes since the publication of the Martin and
Alexopoulos (1969) monograph. Fungal Diversity. 2011.
V. 50.P. 21-34.
https://doi.org/10.1007/s13225-011-0113-1

Stephenson S.L. Secretive slime moulds. Myxomycetes of
Australia. Melbourne, 2021.

Tran H.T.M., Stephenson S.L., Novozhilov Yu.K. Myxomy-
cetes of Vietnam. Ho Chi Minh, 2017.

Turland N.J., Wiersema J.H., Barrie F.R. et al. (eds). Interna-
tional Code of Nomenclature for algae, fungi, and
plants (Shenzhen Code) adopted by the Nineteenth In-
ternational Botanical Congress Shenzhen, China, July
2017. Regnum Vegetabile 159. Glashiitten, 2018.
https://doi.org/10.12705/Code.2018

Walker L.M., Leontyev D.V., Stephenson S.L. Perichaena lon-
gipes, a new myxomycete from the Neotropics. Mycolo-

gia. 2015. V. 107 (5). P. 1012—1022.
https://doi.org/10.3852/14-330

Wang Q., Li Y., Bai J.K. Trichiales. Myxomycetes from China
I, Perichaena. Mycosystema. 2000. V. 19 (2). 161—164.

Wrigley de Basanta D., Lado C., Estrada-Torres A. et al. Bio-
diversity studies of myxomycetes in Madagascar. Fungal
Diversity. 2013. V. 59. P. 55—83.
https://doi.org/10.1007 /s13225-012-0183-8

Wrigley de Basanta D., Estrada-Torres A. Techniques for re-
cording and isolating myxomycetes. Myxomycetes:
Biology, Systematics, Biogeography, and Ecology. Lon-
don, 2017, pp. 333—363.

Yamamoto Y. The myxomycete biota of Japan. Tokyo, 1998.

Yamamoto Y., Chen S., Degawa Y. et al. Myxomycetes from
Yumnan Province, China. Bull. Natn. Sci. Mus. Tokyo,
Ser. B. 2002. V. 28 (3). P. 61-76.

Yamamoto Y., Hagiwara H., Degawa Y. et al. Myxomycetes
collected at the Tokiwamatsu Imperial Villa, Tokyo.
Rept. Inst. Nat. Stu. 2005. V. 36. P. 31—-65.

Yamamoto Y. Supplement of “The Myxomycete Biota of
Japan”. Fukui, 2006.

Hoeoxucunose FO.K. (Novozhilov) Onpenenurenb TpudboB
Poccun. Otnen CnuseBuku; Boin. 1. Kinacc Mukcomu-
uetsl / OTB. pen. U.B. Kaparsirun. CI16.: Hayka, 1993.
288 c.

Pon Perichaena (Myxomycetes, Trichiales, Arcyriaceae): TAKCOHOMUYECKAsI UCTOPHUS
U PeKOMeHJAaNuu N0 uaeHTuuKanuu MopgoBUI0B

E. C. Iyoanos**, B. . Imommuckuii**, ®. M. BoprHuKoB**#,
A. B. Martsees*~*##, 10. K. HoBoxuiop®#####
“ Mockoeckuti eocyoapcmeennblii yHusepcumem umenu M. B. Jlomonocosa, 119234 Mockea, Poccus
b [Toaucmosckui eocyoapcmeeriblil 3anoeednux, 182840 bBexcanuybt, Poccus
¢ bomanuueckuii uncmumym um. B.JI. Komaposa PAH, 197376 Canxm-Ilemep6ype, Poccus
#e-mail: gubanov_5b_1315@mail.ru
#*o-mail: rubisco@list.ru
#4o_mail: f m.bortnikov@gmail.com

#HHHH
HHHHH

e-mail: andrmatveev@gmail.com
e-mail: yurynovozh llov@yandex.ru

Pon Perichaena Bkiodaet 38 MophOBUIOB 1 XapaKTepPHU3yeTCsI 3KEATHIM LIBETOM CIIOPOBOiT MAacChl, HOCTATOYHO
IUTOTHBIM TIEPUANEM U OTCYTCTBMEM CITMPAIbHBIX YTOMIIEHNI Ha TOHKUX HUTSAX KAITMJUIUIINS, KOTOPBIE MMe-
IOT TOJIBKO IIMIIOBATYIO U 0OPOAaBUYaTyIO0 OpHAMEHTALIMIO. B HEKOTOPBIX ClIydasiX KAWL MOXET peay-
LIMPOBATHCS WIIM ITOJTHOCTBIO OTCYTCTBOBATh, YTO HECKOJIBKO pa3MbIBAaeT rpaHUILIBI pofa Perichaena vi commxa-
eT ero ¢ poaoMm Licea. B mociaentue 50 JieT OBIJIO OITMCAHO MHOXECTBO BUIOB, OMHAKO HE BCe OHU OBLTHA BKITIO-
yeHbI B PyHIaMeHTaIbHbIE MOHOTpaMM MU TIPEACTABIEHBI B ONIPEAEIMTENBHBIX KIToUax. B maHHoit pabore
0060011IeHbI TaHHbIE 0 pone Perichaena, BKITIoOUasi HOMEHKIIATYPHYIO UCTOPUIO U OCOOEHHOCTH MOPGhOJIOTHI
criopoHoleHuit. Takxke MPUBOIATCS WUTIOCTPUPOBAHHBIE ONPEIEIUTENbHBIE KIIIOYH [IJIST BCEX BHIOB pOIa.
Janbl KpaTkue MopdoaornyecKkue onucaHus U uunoctpauun 13 us 14 BUIoB, KOTOpble ObUIM BBHISIBJIEHBI B

Poccun.

Karouesnvie cro6a: noeHTU(PUKATNOHHBIC KITII0uK, MopdoBuabl, Poccust, TakcoHoMmudeckast ucropusi, COM,

Licea
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An annotated list of 80 aphyllophoroid fungi species registered on the Gunib Plateau (Inner-mountainous
Dagestan, North-Eastern Caucasus) with detailed information on substrata, habitats, localities, and collection
numbers of specimens deposited in the Mycological Herbarium of the Komarov Botanical Institute RAS (LE) is
provided. Among them 39 fungal species are recorded for the Republic of Dagestan for the first time, including
Phlebia caspica is new to Russia and Lindtneria chordulata is the second record for Russia. Seven species (Amy-
locorticium cebennense, A. subsulphureum, Henningsomyces candidus, Kneiffiella microspora, Leucogyrophana so-
roria, Mucronella flava, Vararia ochroleuca) are new to the Caucasus. Data on the Gunib record of Thelephora
caryophyllea, red-listed species in the Republic of Dagestan, is presented.

Keywords: Agaricomycetes, Basidiomycota, corticioid fungi, Eastern Caucasus, fungal distribution, mountain

forests, species diversity
DOI: 10.31857/50026364822060058

INTRODUCTION

The Gunib Plateau is situated in the northwestern
part of the Inner-mountainous Dagestan and is not
only a well-studied area for many wildlife species of
higher vascular plants, mosses, and lichens, but also
a local concentration of rare and endemic representa-
tives (Ignatov et al., 2010; Asadulaev, Sadykova, 2011;
Omarova, 2013; Urbanavichus, Ismailov, 2013; Ismai-
lov, Urbanavichus, 2014; Abdurakhmanova, Sadykova,
2015).

Studies on the funga of the Gunib Plateau were ini-
tiated by the authors in 2018. Several publications are
devoted to the species diversity, molecular identity and
ecology of tomentelloid (Volobuev et al., 2019;
Ivanushenko, Volobuev, 2020) and poroid fungi (Volo-
buev et al., 2021), as well as to aphyllophoroid fungi
species dwelling on Juniperus oblonga wood (Volobueyv,
Ivanushenko, 2020). Habitats of rare species of aphyl-
lophoroid fungi, subsequently included in the new edi-
tion of the Red Data Book of the Republic of Dagestan
(2020), were recorded on the Gunib Plateau.

Corticioid fungi remain one of the poorly studied
ecological and morphological groups of xylobiont fun-
gi on the plateau. In this regard, our work is devoted to
updating the information on their diversity, occurrenc-
es and ecology, as well as supplementing the already
available data on other groups of aphyllophoroid fungi
in the Gunib Plateau (Inner-mountainous Dagestan).
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MATERIALS AND METHODS

Study area. The Gunib Plateau is shaped like
a truncated cone. The internal slopes of the plateau are
dramatically different: the surface of the southern slope
is represented by stone slabs with little or no soil, the
slope is well-insolated, while the northern slope is
characterized by gentle topography and high humidity
and covered with forest (Gabibova et al., 2009; Ismai-
lov, Urbanavichus, 2014, Dibirov et al., 2012). Forest-
forming species are Pinus kochiana, Betula litwinowii,
B. pendula, and B. raddeana. Communities dominated
by other tree species (Salix caprea, Populus tremula,
Carpinus betulus, etc.) are less common and form the
lower and upper edges of the forest belt. The slopes are
divided by the canyon of the Gunibka River, with Alnus
incana growing along its bed (Ismailov, Urbanavichus,
2014). The shrub layer in the plateau forests is monot-
onous (Juniperus oblonga, Rosa canina, R. oxyodon,
R. pulverulenta, R. spinosissima, Cotoneaster racemiflo-
rus, and Fuonymus verrucosus) (Gabibova et al., 2009).
The climate of the plateau is continental. The relative
humidity is 65%.

Sampling. Basidiomata of aphyllophoroid fungi
were collected in September — October of 2018—2021,
May 2019 and June 2021 during the field survey by the
authors in main forest types of the plateau territory.
Fungal specimens have been gathered from various
kinds of wood substrata presented by fallen trunks and
branches, dry attached branches, stumps, living shrubs
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Fig. 1. The location of the Gunib Plateau and studied areas with numbers listed in the text.

and trees. The geographical coordinates and altitudes
of studied localities were determined using the Garmin
64st GPS-navigator. The investigated localities (Fig. 1)
in the annotated list of species are numbered as follows:

1 — old-growth pine-dominated forest (42°24'33.3"—
39.3” N, 46°54°6.0"—31.6” E, 1809—1946 m a.s.1.);

2 — floodplain of the Gunibka River (42°2421.3"—
44.7” N, 46°54’36.1”—55"13.7” E, 1603—1716 m a.s.1.);

3 — vicinity of the Gunib experimental base of the
Mountain Botanical Garden of the Dagestan Federal Re-
search Centre RAS (DFRC RAS) (42°24’5.1”—13.1” N,
46°55'15.5”"-27.4" E, 1700—1727 m a.s.1.);

4 — mixed pine-birch forest (42°24°11.5”—14.7" N,
46°5440.6”"—45.3" E, 1799—1836 m a.s.1.);

5 — upper boundary of forest (42°2415.4"-32.7"" N,
46°54'4.3”-23.0” E, 1823—1959 m a.s.1.);

6 — birch-dominated forest in vicinity of the Gunib ex-
perimental base of the Mountain Botanical Garden of
DFRC RAS (42°242.7"—3.1” N, 46°54’36.6"—55'8.0” E,
1720—1906 m a.s.1.);

7 — mixed pine-dominated forest on a north-facing slope
(42°23'26.6"—50.6” N, 46°55’11.7"-56’10.3” E, 1567—
1759 ma.s.l.).

Identification and examination of specimens. Micro-
scopic identification of dried collected specimens were
performed using a LOMO Mikmed-6 microscope
(Russia), an AxioScope Al microscope (Germany), a
LOMO Mikmed-6 microscope (Russia) with a stan-
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dard set of chemicals (5% KOH, Melzer's reagent,
0.1% Cotton Blue) based on key monographs on Euro-
pean corticioid and poroid fungi (Bernicchia, Gorjon,
2010, 2020; Ryvarden, Melo, 2017) as well as some
modern articles on the taxonomy of these fungal
groups. Data on the fungal species distribution is based
on available publications and according to the updated
database on Agaricomycetes diversity (Bolshakov et al.,
2017, 2019). Voucher specimens are deposited in the
Mycological Herbarium of the Komarov Botanical In-
stitute RAS, Saint Petersburg (LE).

RESULTS

Altogether 80 species of aphyllophoroid fungi from
45 genera and 10 orders of Agaricomycetes (Basidiomy-
cota) are reported, including 39 species new to the Re-
public of Dagestan. Phlebia caspica is registered for
Russia for the first time. Lindtneria chordulata is the
second record for Russia. Seven species (Amylocortici-
um cebennense, A. subsulphureum, Henningsomyces
candidus, Kneiffiella microspora, Leucogyrophana soro-
ria, Mucronella flava, Vararia ochroleuca) are new to
the Caucasus. Most of fungal species have been col-
lected from dead wood of Pinus kochiana and Betula
spp. (Fig. 2) which are the main forest-forming trees on
the territory of the Gunib Plateau.

The species revealed are listed below with data on
localities, description of substrata and habitats, date of
collection, as well as herbarium numbers of specimens
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examined. The nomenclature of fungal taxa follows the
Index Fungorum (2022) with some exceptions. Species
new to the Caucasus are marked with an exclamation
point. An asterisk shows the species recorded for the
Republic of Dagestan for the first time.

Annotated list of species
AGARICOMYCETES
Agaricales

|Henningsomyces candidus (Pers.) Kuntze — 1: on fallen
branches of Betula sp. in herb-rich birch forest, 04.10.2018
(LE F-334778).

|Lindtneria chordulata (D.P. Rogers) Hjortstam — 1: on
fallen trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334788).

Mucronella calva (Alb. et Schwein.) Fr. — 1: on fallen
trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334789).

M. flava Corner — 7: on fallen burned trunk of Pinus ko-
chiana in herb-mosses pine forest with birch, 28.09.2019
(LE F-334729).

Porotheleum fimbriatum (Pers.) Fr. — 1, 4: on fallen
trunks and branches of Betula sp. in herb-rich birch forest,
03.10.2018, 04.10.2018, in herb-mosses pine forest with
birch, 29.05.2019.

Radulomyces confluens (Fr.) M.P. Christ. — 4, 5,6, 7: on
fallen branches of Sorbus sp. in herb-rich birch forest with
pine, 03.10.2018 (LE F-334746); on fallen branches and
trunks of Betula sp. in herb-rich birch forest, 03.10.2018
(LE F-334747), 05.10.2018; on fallen branches of Carpinus
betulus in hornbeam forest with no undergrowth, 29.09.2019
(LE F-334785); on fallen trunk of Pinus kochiana in herb-
rich pine forest with birch, 04.10.2018 (LE F-334748).

Amylocorticiales

!Amylocorticium cebennense (Bourdot) Pouzar — 1: on
fallen trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334813).

\A. subsulphureum (P. Karst.) Pouzar — 1: on fallen trunk
of Pinus kochiana in herb-rich pine forest, 15.09.2020
(LE F-334809).

Plicaturopsis crispa (Pers.) D.A. Reid — 1, 5: on fallen
branches of Betula sp. in herb-rich birch forest, 04.10.2018
(LE F-334744); on fallen trunk of Pinus kochiana in herb-
mosses pine forest with birch, 06.10.2018 (LE F-334745).

Atheliales

Amphinema byssoides (Pers.) J. Erikss. — 1, 4, 5, 6: on lit-
ter in herb-rich birch forest, 05.10.2018; on fallen trunks and
branches of Pinus kochiana in herb-mosses pine forest with
birch, 06.10.2018 (LE F-334707), in herb-rich pine forest
with birch, 01.10.2019, in herb-mosses pine forest,
15.09.2020 (LE F-334792).

Athelia decipiens (Hohn. et Litsch.) J. Erikss. — 1: on fall-
en trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334811).

* Leptosporomyces galzinii (Bourdot) Jiilich — 5: on fallen
branches of Pinus kochiana in herb-mosses birch forest with
pine, 07.10.2018 (LE F-334726).
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Fig. 2. Distribution of fungal species by substrata occupied.
Numbers indicate the quantity of species registered on each
substrate type.

Boletales

Coniophora arida (Fr.) P. Karst. — 7: on fallen burned
trunk of Pinus kochiana in herb-mosses pine forest with
birch, 28.09.2019 (LE F-334775).

C. fusispora (Cooke et Ellis) Cooke — 5: on fallen trunk
of Pinus kochiana in herb-mosses pine forest, 06.10.2018
(LE F-334712).

C. olivacea (Fr.) P. Karst. — 1, 5, 7: on fallen trunks of Pi-
nus kochiana in herb-mosses pine forests, 04.10.2018
(LE F-334713); in herb-mosses birch forest with pine,
07.10.2018; in herb-mosses pine forests with birch, 29.05.2019;
in herb-rich pine forests, 29.05.2019, 28.09.2019.

C. puteana (Schumach.) P. Karst. — 1: on fallen trunk of
Pinus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334810).

| Leucogyrophana sororia (Burt) Ginns — 1: on fallen
trunk of Pinus kochiana in herb-rich pine forest, 15.09.2020
(LE F-334807).

*Serpula himantioides (Fr.) P. Karst. — 1: on fallen trunk
of Pinus kochiana in herb-rich pine forest, 29.05.2019
(LE F-334753).

Cantharellales

* Botryobasidium conspersum J. Erikss. — 1: on fallen
trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334791).

B. subcoronatum (Hohn. et Litsch.) Donk — 1: on fallen
trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334814).

Rhizoctonia fusispora (J. Schrot.) Oberw., R. Bauer, Gar-
nica et R. Kirschner — 1: at trunk base and on fallen trunk of
Pinus kochiana in herb-mosses pine forests, 04.10.2018
(LE F-334751), 15.09.2020 (LE F-334794).

Rh. ochracea (Massee) Oberw., R. Bauer, Garnica et
R. Kirschner — 6: on fallen trunk of Befula sp. in herb-rich
birch forest, 05.10.2018 (LE F-334816).

Sistotrema brinkmannii (Bres.) J. Erikss. — 1: on fallen

trunk of Pinus kochiana in herb-mosses pine forest,
04.10.2018 (LE F-334754).

Tulasnella violea (Quél.) Bourdot et Galzin — 4: on fallen
trunk of Betula sp. in herb-rich birch forest, 03.10.2018
(LE F-334769).

2022
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Hymenochaetales

*Alutaceodontia alutacea (Fr.) Hjortstam et Ryvarden —
1: on fallen trunks of Pinus kochiana in herb-mosses pine
forest, 15.09.2020 (LE F-334796), in herb-rich pine forest,
15.09.2020 (LE F-334805).

* Hyphodontia abieticola (Bourdot et Galzin) J. Erikss. —
3: on fallen branches of Pinus kochiana in herb-rich pine for-
est with birch, 08.10.2018 (LE F-334717).

H. arguta (Fr.) J. Erikss. — 2, 5: on fallen trunk of Pinus
kochiana in herb-mosses pine forest, 06.10.2018 (LE F-334718,
LE F-334719); on fallen trunk of Salix caprea in herb-rich
birch forest with pine, 07.10.2018; on dry standing tree of A/-
nus incana in riverine alder forest, 30.05.2019 (LE F-334720);
at trunk base of living Salix caprea in herb-fern birch forest
with alder, 31.05.2019 (LE F-334721).

*H. pallidula (Bres.) J. Erikss. — 1: on fallen trunk of Pi-
nus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334815).

Kneiffiella abdita Riebesehl et Langer — 2: on fallen trunk
of Betula sp. in herb-fern birch forest with alder, 31.05.2019
(LE F-334722).

*K. barba-jovis (Bull.) P. Karst. — 4, 5: on fallen trunk of
Betula sp. in herb-rich birch forest, 03.10.2018 (LE F-334723);
on fallen trunk of Pinus kochiana in herb-mosses pine forest,
04.10.2018 (LE F-334724).

\K. microspora (J. Erikss. et Hjortstam) Jiilich et Stalpers
— 1: on fallen branches of Betula sp. in herb-rich birch forest,
04.10.2018 (LE F-334780).

*K. subalutacea (P. Karst.) Jiilich et Stalpers — 1: on fall-
en trunks of Pinus kochiana in herb-mosses pine forests,
04.10.2018 (LE F-334725), 15.09.2020 (LE F-334793).

Lyomyces crustosus (Pers.) P. Karst. — 5: on dry standing

tree of Salix caprea in herb-rich birch forest with pine,
07.10.2018 (LE F-334727).

* Peniophorella pallida (Bres.) K.H. Larss. — 1: on fallen
trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334802).

P. praetermissa (P. Karst.) K.H. Larss. — 1, 3, 4: on fallen
trunk of Betula sp. in herb-rich birch forest, 03.10.2018
(LE F-334735); on fallen trunks of Pinus kochiana in herb-
mosses pine forest, 04.10.2018 (LE F-334736), juniper dry
forest, 08.10.2018, in herb-rich pine forest, 29.05.2019.

P. pubera (Fr.) P. Karst. — 1, 4, 5: on fallen trunks and
branches of Betula sp. in herb-rich birch forest, 03.10.2018
(LE F-334734, LE F-334737), 04.10.2018; on fallen trunks
of Pinus kochiana in herb-rich pine forest, 04.10.2018
(LE F-334738), in herb-mosses pine forest with birch,
06.10.2018.

*P. tsugae (Burt) K.H. Larss. — 1: on fallen trunk of Pinus
kochiana in herb-rich pine forest, 15.09.2020 (LE F-334808).
* Resinicium furfuraceum (Bres.) Parmasto — 1: on fallen

trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334800).

*Tubulicrinis glebulosus (Fr.) Donk — 1: on fallen trunk of
Pinus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334812).

*T. subulatus (Bourdot et Galzin) Donk — 1: on fallen
trunks of Pinus kochiana in herb-mosses pine forests,
15.09.2020 (LE F-334798, LE F-334804).

Xylodon asperus (Fr.) Hjortstam et Ryvarden — 4, 5: on
fallen trunk of Pinus kochiana in herb-mosses pine forest,
04.10.2018 (LE F-334773); on fallen trunk of Betula sp. in
herb-rich birch forest, 28.05.2019.
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*X. borealis (Kotir. et Saaren.) Hjortstam et Ryvarden —
1: on fallen trunk of Pinus kochiana in herb-mosses pine for-
est, 15.09.2020 (LE F-334801).

*X. spathulatus (Schrad.) Kuntze — 1: on fallen branches
of Pinus kochiana in herb-mosses pine forest, 04.10.2018
(LE F-334774).

Polyporales

Byssomerulius corium (Pers.) Parmasto — 7: on dry at-
tached branches of Carpinus betulus in herb-rich hornbeam
forest with birch, 30.09.2019 (LE F-334711).

*Crustoderma dryinum (Berk. et M.A. Curtis) Parmasto —
1, 5: on fallen trunk and stump of Pinus kochiana in herb-
mosses pine forests, 04.10.2018 (LE F-334776), 06.10.2018
(LE F-334714).

Dichomitus campestris (Quél.) Domanski et Orlicz — 3:
on dry attached branches of Pyrus communis in orchard,
19.06.2021 (LE F-334777).

*D. squalens (P. Karst.) D.A. Reid — 1: on fallen trunk of
Pinus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334799).

* Hyphoderma medioburiense (Burt) Donk — 1: on fallen
trunk of Pinus kochiana in herb-rich pine forest, 15.09.2020
(LE F-334806).

H. setigerum (Fr.) Donk — 3, 5, 7: on fallen trunk of Pinus
kochiana in herb-mosses pine forest, 04.10.2018 (LE F-334715);
on fallen branches of Betula sp. in herb-rich pine forest with
birch, 08.10.2018 (LE F-334716); at trunk base of Carpinus
betulus in herb-rich birch forest with hornbeam, 27.09.2019
(LE F-334779).

Merulius tremellosus Schrad. — 1, 4: on stump and fallen
branches of Betula sp. in herb-rich birch forest with pine,
03.10.2018 (LE F-334728), in herb-rich birch forest,
04.10.2018.

Phanerochaete laevis (Fr.) J. Erikss. et Ryvarden — 5: on
cone of Pinus kochiana in herb-mosses birch forest with
pine, 07.10.2018 (LE F-334784).

* Phanerochaete sanguinea (Fr.) Pouzar — 7: on fallen
branches of Pinus kochiana in herb-mosses pine forest,
30.09.2019 (LE F-334739).

Ph. sordida (P. Karst.) J. Erikss. et Ryvarden — 1: on fall-
en trunk of Pinus kochiana in herb-mosses pine forest,
15.09.2020 (LE F-334803).

Ph. velutina (DC.) P. Karst. — 1, 5: on fallen trunk of Bet-
ula sp. in herb-mosses birch forest with pine, 07.10.2018
(LE F-334740); on fallen trunk of Pinus kochiana in herb-
mosses pine forest, 15.09.2020.

| Phlebia caspica Hallenb. — 1: on fallen trunk of Betula
sp. in herb-rich birch forest, 04.10.2018 (LE F-334741).
Fig. 3.

*Ph. radiata Fr. — 1, 6, 7: on fallen branches and
trunks of Betula sp. in herb-rich birch forests,
04.10.2018, 01.10.2019, in herb-mosses pine forest with
birch, 28.09.2019 (LE F-334742).

* Phlebiopsis gigantea (Fr.) Jilich — 5: on dry standing and
fallen trunks and branches of Pinus kochiana in herb-mosses
pine forest, 06.10.2018 (LE F-334743), in herb-mosses birch
forest with pine, 07.10.2018.

* Postia sericeomollis (Romell) Jiilich — 1: on fallen trunk
of Pinus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334795).

* Rhizochaete sulphurina (P. Karst.) K.H. Larss. — 1, 5: on
fallen trunks and branches of Pinus kochiana in herb-mosses
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Fig. 3. Phlebia caspica (LE F-334741): a — basidioma with odontoid hymenophore, scale bar 1 mm; b — hymenial section with ba-

sidia, basidiospores and cystidium, scale bar 10 um.

pine forests, 04.10.2018 (LE F-334749), in herb-rich pine
forest, 29.05.2019 (LE F-334750).

*Scopuloides rimosa (Cooke) Jiilich — 1, 5: on fallen
branches of Betula sp. in herb-rich birch forest, 04.10.2018
(LE F-334752); on fallen trunk of Betula sp. in herb-mosses
birch forest with pine, 07.10.2018; on fallen trunk of Pinus
kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334797).

*Skeletocutis kuehneri A. David — 1: on fallen trunk of Pi-

nus kochiana in herb-mosses pine forest, 15.09.2020
(LE F-334790).

Steccherinum fimbriatum (Pers.) J. Erikss. — 5, 6, 7: on
fallen branches and trunks of Betula sp. in herb-rich birch
forest, 05.10.2018, in herb-rich birch forest with pine,
07.10.2018 (LE F-334759), in herb-rich pine forest with
birch and hornbeam, 30.09.2019; on fallen branches of
Carpinus betulus in hornbeam forest with no undergrowth,
29.09.2019 (LE F-334761); on fallen branches of Populus
tremula in herb-rich aspen forest, 28.09.2019 (LE F-334760).

*8S. laeticolor (Berk. et M.A. Curtis) Banker — 7: at trunk
base of Betula sp. in herb-rich hornbeam forest with birch
and pine, 29.09.2019 (LE F-334755).

*S. ochraceum (Pers. ex J.F. Gmel.) Gray — 1,4, 5, 7: on
fallen trunks and branches of Betula sp. in herb-rich birch
forest, 03.10.2018, in herb-mosses pine forest with birch,
29.05.2019 (LE F-334757); on fallen branches of Carpinus
betulus in herb-rich birch forest with hornbeam, 27.09.2019
(LE F-334758), in herb-rich aspen forest with hornbeam,
29.09.2019, in herb-rich hornbeam forest, 29.09.2019; on
fallen trunks and branches of Pinus kochiana in herb-mosses
pine forests, 04.10.2018 (LE F-334756), 30.09.2019.

Russulales

*Artomyces pyxidatus (Pers.) Jiilich — 7: on fallen trunk of
Populus tremula in herb-fern aspen forest with pine,
30.09.2019 (LE F-334708).

Auriscalpium vulgare Gray — 1, 5: on cones of Pinus ko-
chiana in herb-mosses pine forests, 04.10.2018 (LE F-334709,
LE F-334710).

* Peniophora cinerea (Pers.) Cooke — 2: on dry attached
branches of Betula sp. in herb-fern birch forest with alder,
31.05.2019 (LE F-334730).
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P. laeta (Fr.) Donk — 7: on fallen branches of Betula sp.
in herb-mosses birch forest with pine, 27.09.2019; on fallen
branches of Carpinus betulus in hornbeam forest with no un-
dergrowth, 29.09.2019 (LE F-334731); on dry attached
branches of Carpinus betulus in herb-rich hornbeam forest
with birch, 30.09.2019.

P. rufa (Fr.) Boidin — 7: on fallen branches of Populus
tremula in herb-fern aspen forest with pine, 30.09.2019
(LE F-334732).

P.violaceolivida (Sommerf.) Massee — 2: on dry attached
branches of Alnus incana in herb-fern birch forest with alder,
31.05.2019 (LE F-334733).

Stereum hirsutum (Willd.) Pers. — 4, 7: on fallen branches
of Betula sp. in herb-rich birch forest with pine, 03.10.2018
(LE F-334762); at trunk base of Carpinus betulus in herb-
rich birch forest with hornbeam, 27.09.2019.

S. rugosum Pers. — 4: on stump of Betula sp. in herb-rich
birch forest with pine, 03.10.2018 (LE F-334764).

S. sanguinolentum (Alb. et Schwein.) Fr. — 4: on fallen
trunk of Pinus kochiana in herb-rich birch forest with pine,
03.10.2018 (LE F-334763).

'Wararia ochroleuca (Bourdot et Galzin) Donk — 5: on
fallen trunk of Pinus kochiana in herb-mosses pine forest,
06.10.2018 (LE F-334770).

Xenasmatella alnicola (Bourdot et Galzin) K.H. Larss. et
Ryvarden — 5: on fallen trunk of Betula sp. in herb-mosses
pine forest, 06.10.2018 (LE F-334771).

X. vaga (Fr.) Stalpers — 1, 4, 5, 7: on fallen trunks and
branches of Befula sp. in herb-rich birch forest, 03.10.2018
(LE F-334772), 04.10.2018, in herb-mosses pine forest with
birch, 06.10.2018; on fallen trunks and branches of Pinus ko-
chiana in herb-rich pine forest, 04.10.2018 (LE F-334786),
in herb-mosses pine forest, 06.10.2018; on fallen branches of
Carpinus betulus in herb-rich pine forest with birch and
hornbeam, 30.09.2019 (LE F-334787).

Thelephorales

Thelephora caryophyllea (Schaeff.) Pers. — 7: on soil in
mosses pine forest, 30.09.2019 (LE F-334765).

*Th. terrestris Ehrh. ex Fr. — 1, 5: on stumps of Pinus ko-
chiana in herb-mosses pine forests, 04.10.2018, 06.10.2018
(LE F-334766).

2022



416 IVANUSHENKO, VOLOBUEV

(b)

Fig. 4. Basidia and basidiospores of Rhizoctonia species: a —
Rhizoctonia fusispora (LE F-334751); b — Rh. ochracea
(LE F-334816). Scale bar 10 um.

Trechisporales

Trechispora cohaerens (Schwein.) Jiilich et Stalpers — 4:
on fallen trunk of Betula sp. in herb-rich birch forest,
03.10.2018 (LE F-334767).

T. farinacea (Pers.) Liberta — 5: on fallen trunk of
Betula sp. in herb-mosses pine forest with birch, 06.10.2018
(LE F-334768).

DISCUSSION

Phlebia caspica is registered for Russia for the first
time by basidiomata growing on a fallen decaying trunk
of Betula sp. on the Gunib Plateau. This species was

MUKOJIOI'A U PUTOIIATOJIIOTUA

described by N. Hallenberg based on specimens col-
lected on fallen branches and a fallen trunk of Fagus
orientalis and other deciduous trees in Iran (Hallen-
berg, 1980). Only more than 20 years later, Ph. caspica
was found in France (Eyssartier, 2006), Spain (De-Es-
teban-Resino, Gorjon, 2016), and Ethiopia (Spirin,
Ryvarden, 2018). The species is distinguished by
cream-coloured to light ochraceous odontioid hy-
menophore, subulate leptocystidia and ellipsoid basid-
iospores slightly concave on the adaxial side (Fig. 3).
Among substrata inhabited by Ph. caspica there are
noted both angiosperms, namely Alnus and Fagus
(Hallenberg, 1980; De-Esteban-Resino, Gorjon,
2016), and gymnosperms, in particular, Juniperus (Spi-
rin, Ryvarden, 2018). Our finding from the Gunib Pla-
teau is fully compliant with the protologue and extends
the list of substrata occupied by this species to include
birch (Betula sp.) wood.

Lindtneria chordulata is listed for the second time
for Russia following a record from Arkhangelsk Oblast
(Svetasheva et al., 2017). This species is distributed
sporadically in Europe (Bernicchia, Gorjén, 2010).
Both Russian specimens of L. chordulata were collect-
ed in pine forests from Pinus fallen trunks, Pinus sylves-
tris in Arkhangelsk Oblast and P. kochiana in the Re-
public of Dagestan. Based on the suspected sensitivity
of this fungus to any anthropogenic impact, Lindtneria
chordulata is included in the Red Data Book of
Arkhangelsk Oblast (Aksenova et al., 2020) as a declin-
ing species (category 2).

Kneiffiella microspora belongs to remarkable and lit-
tle-known in Russia species. Previously this fungus was
registered only in five Russian regions, including the
north-west of the European part (Arkhangelsk and
Leningrad Oblasts), the Volga Region (Nizhny
Novgorod and Samara Oblasts), and the Urals (Sverd-
lovsk Oblast) (Spirin, 2003; Bolshakov et al., 2016).
Our Gunib record of K. microspora on fallen branches
of Betula sp. is the first finding for the Caucasus. Be-
sides this, species such as Amylocorticium cebennense,
A. subsulphureum, Henningsomyces candidus, Leucogy-
rophana sororia, Mucronella flava, and Vararia ochro-
leuca are also new to the Caucasus. All of them were
collected on the dead wood of Pinus kochiana, except
for Henningsomyces candidus, which grew on fallen
branches of Berula sp.

Two species of the genus Rhizoctonia, R. fusispora
and R. ochracea (Fig. 4), are re-collected from the
Gunib Plateau, having been previously known from
this area as aphyllophoroid fungi associated with Juni-
perus oblonga (Volobuev, Ivanushenko, 2020). Our new
finds of Rhizoctonia fusispora are obtained from Pinus
kochiana wood, and Rhizoctonia ochracea is found on a
fallen trunk of Betula sp.

A new substratum inhabited by Kneiffiella abdita in
the Gunib Plateau is noted. This fungus is considered
as a very rare species in Europe (Bernicchia, Gorjon,
2020). K. abdita was registered within the studied area
on fallen trunks of Pinus kochiana (Volobuev et al.,

ToM 56  Ne 6 2022



NEW AND NOTEWORTHY RECORDS OF APHYLLOPHOROID FUNGI

2021). We have now supplemented the substrate range
of the species with a find on Befula sp. dead wood.

During mycological survey carried out the popula-
tion of ectomycorrhizal fungus Thelephora caryophyllea
has been monitored. This species is regionally protect-
ed and included in the Red Data Book of the Republic
of Dagestan (2020) as a vulnerable species (category 3).
The only Gunib locality of Th. caryophyllea in pine for-
est with mosses is currently known in Dagestan.

CONCLUSION

The species diversity of aphyllophoroid fungi dis-
covered on the Gunib Plateau, both those presented in
this study and those published previously (Volobuev et
al., 2019, 2021; Ivanushenko, Volobuev, 2020; Volo-
buev, Ivanushenko, 2020), indicates the special nature
conservation value of the area. This fact is confirmed,
on the one hand, by the findings of fungal species new
to the Caucasus and, on the other hand, by the pres-
ence of rare species and taxa with a sporadic distribu-
tion. The latter may exhibit particular requirements for
environmental conditions and the state of forest eco-
systems, requiring large-measured woody debris and
stable moisture regimes. Further studies on aphyllo-
phoroid fungi in the Gunib Plateau will allow not only
to reveal new species for this area, but also to determine
species of fungi the most sensitive to anthropogenic
disturbance.

The authors are grateful to Dr. A.B. Ismailov
(Mountain Botanical Garden of DFRC RAS,
Makhachkala) for organisation of field studies. The
work of S.V. Volobuev was carried out within the
framework of the institutional research project of the
Komarov Botanical Institute (project 122011900032-7)
using the equipment of the Core Facility Centre “Cell
and Molecular Technologies in Plant Science” at the
Komarov Botanical Institute, RAS (St. Petersburg,
Russia).

REFERENCES

Abdurakhmanova Z.1., Sadykova G.A. The coenofloristical
analysis of the communities with dominance of Pinus
kochiana Klotsch ex G. Koch. of the Gunib plateau (In-
land Mountain Daghestan). Fitoraznoobraziye Vo-
stochnoy Yevropy. 2015. V. 9 (2). P. 112—122 (in Russ.).

Aksenova O.V., Amosov P.N., Amosova I.B. et al. Red data
book of Arkhangelsk Oblast. Northern (Arctic) Federal
University, Arkhangelsk, 2020 (in Russ.).

Asadulaev Z. M., Sadykova G.A. Structural and resource as-
sessment of native populations of Juniperus oblonga
Bieb. in Dagestan. Nauka DNTs, Makhachkala, 2011
(in Russ.).

Bernicchia A., Gorjon S.P. Corticiaceae s.1. Fungi Europaei.
V. 12. Edizioni Candusso, Alassio, 2010.

Bernicchia A., Gorjon S.P. Polypores of the Mediterranean
Region. Romar, Segrate, 2020.

Bolshakov S.Yu., Potapov K.O., Ezhov O.N. et al. New species
for regional mycobiotas of Russia. 1. Report 2016. Mi-
kologiya i fitopatologiya. 2016. V. 50 (5). P. 275—286.

MUKOJOTUA U PUTOTIATOJIOTUSA  Tom 56  Ne 6

417

Bolshakov S. Yu., Volobuev S.V., Ezhov O.N. et al. Checklist of
aphyllophoroid fungi of the European part of Russia: the
first results. In: Yu.T. Dyakov, Yu.V. Sergeev (eds). Cur-
rent mycology in Russia. V. 6. National Academy of my-
cology, Moscow, 2017. P. 120—122 (in Russ.).

Bolshakov S.Yu., Volobuev S.V., Voronina E.Yu. et al. Biodi-
versity of Agaricomycetes of European Russia: results and
prospects of a data compilation project. In: Innovations
and traditions in modern botany: Proc. of All-Russian
Scientific Conference with an international participa-
tion, dedicated to the 150th anniversary of V.L. Koma-
rov (St. Petersburg, 21—25 October 2019). Komarov Bo-
tanical Institute RAS, St. Petersburg, 2019. P. 13 (in
Russ.).

De-Esteban-Resino J., Gorjon S.P. Phanerochaete tamarici-
phila, Phlebia caspica y Sistotremella hauerslevii, tres
raros corticioides homobasidiomicetos en la Peninsula
Ibérica. Boletin Micol6gico de FAMCAL. 2016. V. 11.
P. 13—19.

Dibirov M.D., Mamedova A.O., Gadzhiyeva R.G. Intrapopu-
lation variability of morphological characters in the gen-
erative shoot of Medicago glutinosa M. Bieb. along the
altitudinal gradient on the Gunib plateau. Izvestiya
Dagestanskogo gosudarstvennogo pedagogicheskogo
universiteta. Estestvennye i tochnye nauki. 2012. V. 4.
P. 28—32 (in Russ.).

Eyssartier G. La flore mycologique des bois de Vincennes et
de Boulogne, premiére contribution. Bul. Soc. Mycol.
Fr. 2006. V. 121 (2). P. 127—138.

Gabibova A.R., Ismailov A. B., Urbanavichus G.P. The species
of genus 7oninia of Gunib plato (Daghestan). South of
Russia: ecology, development. 2009. V. 4 (4). P. 50—55
(in Russ.)
https://doi.org/10.18470/1992-1098-2009-4-50-55

Hallenberg N. New taxa of Corticiaceae from N. Iran (Basid-
iomycetes). Mycotaxon. 1980. V. 11 (2). P. 447—475.

Index Fungorum. CABI Bioscience, 2022. http://www.in-
dexfungorum.org. Accessed 30.06.2022.

Ignatov M.S., Fedosov V.E., Ignatova E.A. et al. Moss flora of
Gunib area in Dagestan, the Eastern Caucasus. Arctoa.
2010. V. 19. P. 87-96.

Ismailov A.B., Urbanavichus G.P. The lichen flora of the
Gunib plateau. 1P “Bisultanova P.Sh.”, Makhachkala,
2014 (in Russ.).

Ivanushenko Yu.Yu., Volobuev S.V. Species of Odontia and
Tomentella (Thelephorales, Basidiomycota) new to
Dagestan, Russia. South of Russia: ecology, develop-
ment. 2020. V. 15 (3). P. 165—173.
https://doi.org/10.18470/1992-1098-2020-3-165-173

Omarova S.0O. Flora of the local plateau-like uplands of In-
ner-mountainous Dagestan. Izdatelstvo DagGU,
Makhachkala, 2013 (in Russ.).

Red data book of the Republic of Dagestan. Tipografiya [P
Dzhamaludinov M.A., Makhachkala, 2020 (in Russ.).

Ryvarden L., Melo I. Poroid fungi of Europe. Second revised
edition. Synopsis Fungorum. V. 37. Fungiflora, Oslo,
2017.

Spirin V.A. Aphyllophoroid fungi of Nizhny Novgorod
Oblast: species composition and ecological features.
Cand. Sci. Thesis. St. Petersburg, 2003 (in Russ.).

Spirin V., Ryvarden L. Studies in Aphyllophorales of Africa 21.
Some corticoid species from Ethiopia. Synopsis Fungo-
rum. 2018. V. 38. P. 5-8.

2022



418 IVANUSHENKO, VOLOBUEV

Svetasheva T.Yu., Arslanov S.N., Bolshakov S.Yu. et al. New
species for regional mycobiota of Russia. 2. Report 2017.
Mikologiya i fitopatologiya. 2017. V. 51 (6). P. 375—389.

Urbanavichus G., Ismailov A. The lichen flora of Gunib pla-
teau in the Inner-mountain Daghestan (NE Caucasus,
Russia). Turkish Journal of Botany. 2013. V. 37 (4).
P. 753—768.
https://doi.org/10.3906/bot-1205-4

Volobuev S.V., Ivanushenko Yu.Yu. Aphyllophoroid fungi
(Basidiomycota) on juniper on the Gunib Plateau, inner-
mountain Dagestan. Czech Mycology. 2020. V. 72 (1).
P. 83-93.
https://doi.org/10.33585/cmy.72106

Volobuev S.V., Ivanushenko Yu.Yu., Ismailov A.B. New for
Dagestan species of Tomentella (Thelephorales, Basidio-
mycota). South of Russia: ecology, development. 2019.
V. 14 (2). P. 172—179 (in Russ.).
https://doi.org/10.18470/1992-1098-2019-2-172-179

Volobuev S.V., Ivanushenko Yu.Yu., Ismailov A.B. Diversity
and ecology of poroid fungi (Agaricomycetes, Basidiomy-
cota) of the Gunib Plateau, Dagestan. South of Russia:
ecology, development. 2021. V. 16 (3). P. 68—80.
https://doi.org/10.18470/1992-1098-2021-3-68-80

Ab6dypaxmanosa 3.HU., Cadvikosa I'A. (Abdurakhmanova,
Sadykova) LleHodaopucTuyeckuii aHaIU3 COOOIIECTB
¢ nomuHuUpoBaHueM Pinus kochiana ['yHu6ckoro mnia-
to (BHyTpuropHsiii Jlarectan) // duropaszHoobpasue
Boctounoit EBpornbr. 2015. T. 9. Ne 2. C. 112—122.

Axcenosa O.B., Amocoe I1.H., Amocosa U.b. u dp. (Aksenova
et al.) KpacHas kHura ApxaHreiabCKoii oGjactu. Ap-
xaHrenbcK: CeBepHBI (ApKTUUEeCKMii) (pemepaaibHbIA
yHuBepcurert, 2020. 490 c.

Acadyraes 3.M., Cadvixosa I'A. (Asadulaev, Sadykova)
CTpyKTypHasi M pecypcHasi OlleHKa IMPUPOAHBIX TOITy-
JISIUMIA MOXCOKEBEJIbHMKa MpoaojiarosaToro (Juniperus
oblonga Bieb.) B Jlarecrane. Maxaukana: Hayka JIHII,
2011. 216 c.

boavwarxoe C.10., Boaobyes C.B., Excos O.H. u dp. (Bolsha-
kov et al.) Yek-nuct adpmmiopopounHsix rpudoB EB-
poneiickoit yactu Poccuu: niepsbie pesynbrathl // Co-
BpeMeHHass Mukosoruss B Poccum. Tom 6 / Pen.

IO.T. Ipsxkos, FO.B. Ceprees. M.: Hau. akan. Muxor.,
2017. C. 120—122.

boavwaros C.IO., Boaobyes C.B., Boponuna E.IO. u dp.
(Bolshakov et al.) BuopazHoo6pa3ue arapuKOMUIIETOB
EBporneiickoit Poccuu: pe3ynbrarsl mpoekTa rno 0606-
LIEHUIO TaHHbIX // NHHOBaLMU U TPaaULIMU B COBpE-
MeHHoI 6otaHuke: Tes. noki. Becepoc. Hayd. KoH®D. ¢
MeXAyHap. ydacTheM, MOCBslIeHHoi 150-yieTuio co
mHs poxnenuss B.JI. Komapopa (Cankr-IletepOypr,
21-25 oxta6ps 2019 r.). CI16.: boraHu4yeckuit UHCTU-
Tyt uM. B.JI. Komaposa PAH, 2019. C. 13.

Boaobyes C.B., Hsanywenko 10.10., Hcmaunoe A.b. (Volo-
buev et al.) Hosrle mis darectarna Bugbl poma Tomen-
tella (Thelephorales, Basidiomycota) // FOr Poccuu:
aKoJjiorus, pazputue. 2019. T. 14. Ne 2. C. 172—179.
https://doi.org/10.18470/1992-1098-2019-2-172-179

Taoubosa A.P., Hcmaunoe A.b., Ypoanasuuroc I'1l. (Gabi-
bova et al.) Bunbl poga Toninia A. Massal. Ha ['yHUO-
ckoM 11aro (Jarecran) // FOr Poccuu: skosnorus, pas-
Butue. 2009. T. 4. Ne 4. C. 50-55.
https://doi.org/10.18470/1992-1098-2009-4-50-55

Hubupos M.JI., Mamedosa A.O., Tadxucuesa PI. (Dibirov et
al.) BHyTpumonyisimmoHHast U3BMEHYNBOCTh MOP(OI0-
TMYECKUX MPU3HAKOB reHEPaTUBHOTO mobera Jolep-
HEI KJteiikoit (Medicago glutinosa M. Bieb.) B1oib BEI-
coTHoro rpagueHTa I'yHuGckoro miato // W3Bectus
JlarecTaHCKOTO TOCYIapCTBEHHOIO IeIarornyeckoro
yHuBepcuTeTa. EcTecTBeHHBIE U TOUHBbIE Hayku. 2012.
Ne 4. C. 28—32.

HUcmaunoe A.b., Ypbanasuuroc I'11. (Ismailov, Urbanavi-
chus) Jluxenodnopa I'vanGekoro miaaro. Maxaukaa:
HWII “bucynranosa I1.111.7, 2014. 270 c.

Kpacnast kaura Pecniyommkm darectan (Red data book).
Maxaukana: Tunorpacdus MI1 dxamanynuHoB M.A.,
2020. 800 c.

Omaposa C.0. (Omarova) dopa JIoOKaJIbHBIX IJ1aTOOOpa3-
HBIX TogHATUIT BHyTpuropHoro Jlarectana. Maxauka-
na: UznarensctBo Jarl'y, 2013, 130 c.

Cnupun B.A. (Spirin) Adunnodopossie rpuosr Hukero-
pOICKOIi 00JacTu: BUIOOBOW COCTaB U OCOOEHHOCTU
skonorun. CI16.: Boranmueckuit uacturyT um. B.J1. Ko-
mapoBa PAH, 2003. 274 c.

HoBbie 1 nHTEpecHbIe HAXOAKH a(UILI10(OPOUTHBIX TPHOOB
Ha tepputopuu miaro I'yuu6 (/larecran, Poccus)

I0. 10. UBanymenko**, C. B. Bomooyes***

¢ Jlacecmanckuii eocyoapcmeennblil ynueepcumem, Maxauxana, Poccus
b Bomanuueckuii uncmumym um. B.JI. Komaposa PAH, Cankm-Ilemep6ype, Poccus
#e-mail: yuliya.ivanushenko @mail.ru
#*e-mail: sergvolobuev@binran.ru

INpencraBieH aHHOTUPOBAaHHBIN cricoK U3 80 BUIOB apiToopouaHBIX TPUOOB, 3apETUCTPUPOBAHHBIX Ha
tepputopuu raato I'yau6 (Buyrpuropnsiii larecran, CeBepo-Boctounniit KaBkas), ¢ monpooHoi nuHdpopMa-
1Mei o cyocTparax, MECTOOOUTAHUSIX, JIOKAJIMTETAX U KOJIJIEKIIMOHHBIX HOMEpax 00pa31ioB, AEMTOHUPOBAHHBIX
B Mukosnoruyeckom repbapuu boranuueckoro nuHcrturyra uM. B.JI. Komaposa PAH (LE). 39 BunoB yka3biBa-
10TCs BriepBhie 11s1 Peciybnuku JlarectaH, B ToM uncie HOBBIH 11t Poccuu Bun — Phlebia caspica. Bun Lindt-
neria chordulata ormeudeH 01 Poccuu Bropoii Haxonkoii. HoBeimu miist KaBkasa sIBISIOTCS CeMb BUIOB (Amy-
locorticium cebennense, A. subsulphureum, Henningsomyces candidus, Kneiffiella microspora, Leucogyrophana so-
roria, Mucronella flava, Vararia ochroleuca). IlpuBonsatcs cBenmeHusi o Haxonke Ha ruiato I'yHuO Buma
Thelephora caryophyllea, BkimouenHoro B KpacHyo kHury Pecryonvku darectan (2020).

Karoueswie croea: BugpoBoe pazHoobOpasue, BoctouHblit KaBka3, ropHbie jieca, KOPTULIMOUIHBIE TPUOBI, pac-

pocTpaHeHue rpuboB, Agaricomycetes, Basidiomycota
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Information on type specimens of taxa belonging to the order Boletales 1oaned in the Mycological Herbarium of
the Komarov Botanical Institute of the Russian Academy of Sciences is presented. A total of 97 specimens be-
longing to 35 species and 19 intraspecific taxa have been revealed in course of the inventarisation of collections.
The history of replenishment of the collection can be divided into three periods. The first period (1930—1940) is
related to stay and work of R. Singer in Russia (collections from Altay). The second one (1950—1970) is associ-
ated with activities of B.P. Vasilkov (mainly collections of intraspecific taxa of Boletus edulis from different re-
gions of the former USSR) and L.N. Vasilyeva (collections from the Far East). The third period (from 2010 to
the present time) is associated with contemporary researches of the mycobiota of the Far East of Russia, and
Vietnam. An annotated list of type specimens includes the following information: name, authors, nomenclatural
citation, type status, and original label citation. For specimens with handwritten labels, citations of authentic ma-
terial locality or type locality from the protologue are also given. GenBank numbers are indicated for the holo-
types if they are listed on the labels.

Keywords: Agaricomycetes, Basidiomycota, Boletaceae, boletoid fungi, protologues, Singer, Vassiljeva, Vassilkov
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INTRODUCTION

The Mycological herbarium of the Komarov Bo-
tanical Institute of the Russian Academy of Sciences
(BIN RAS) is the largest collection of fungal speci-
mens in Russia (Herbarium Code LE; since 2020, the
additional designation F (Fungi) has been introduced
for the mycological division of the collection fund).
A significant number of papers are dealing with its’
collections (Melnik, Svishch, 1976a, 1976b, 1979;
Kovalenko, 2000; Morozova, Popov, 2005), including
those devoted to the inventory of type specimens stored
in the herbarium (Bondartseva, Svishch, 1982; Popov,
2014), and the series “Fungal Herbarium of Komarov
Botanical Institute RAS” (Fungal herbarium of Koma-
rov Botanical Institute of the Academy of Sciences
USSR) (Melnik, Svishch, 1974; Svishch, 1975a, 1975b;
Kanevskaya, Orlova, 1975; Bondartseva et al., 1975;
Nezdoyminogo, Svishch, 1975; Pystina, Svishch, 1977;
Malysheva, Svishch, 2008; Rebriev et al., 2010), which
is continued by the present work. Near 350000 fungal
specimens, including more than 5000 type specimens,
are now deposited in the herbarium. Type specimens
are forever and inextricably linked to scientific names
(Turland et al., 2018) and are therefore necessary and
irreplaceable in taxonomic treatments and revisions of
various taxa. Due to the development of molecular ge-
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netic technologies, type collections are of particular
importance. Confusing taxonomic problems, especial-
ly for taxa with overlapping morphological and/or eco-
logical traits, can be solved with successful isolation
and sequencing of some genetic marker and further
phylogenetic analysis (Volobueyv et al., 2022).

Digitizing of the Mycological herbarium began with
specimens belonging to the order Boletales. Due to im-
portance of type and authentic materials, an inventory
of it was made. Information on the type specimens (ac-
tual and presumable) as well as on authentic material
stored in LE and citations from the sometimes hardly
available protologues will be useful to all researchers
involved in the study of Boletales.

MATERIALS AND METHODS

The specimen labels were scanned by Epson Perfec-
tion 2400 Photo. Necessary information was recorded
into Google Sheets. It should be noted that specimens
were not studied. Photos of labels and database are
available upon request.

The names of the taxa are arranged alphabetically,
each accompanied with the following information:
a) name of the taxon; b) author(s). According to the
Recommendation 46C.2, for names with more than
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two authors, the citation restricted to the first author
followed by “et al.” (Turland et al., 2018); ¢) nomen-
clatural citation; d) herbarium number; ¢) the full text
of the label, provided in original language, including
GenBank accession numbers if they are listed on the
labels. Information about the collector(s) is given only
if the specimen was collected not by the author of the
name or if the name was described by several authors.
Original labels of exsiccata are given as is; f) status of
the type collection given in bold in brackets: I — iso-
type, IP — isoparatype, IS — isosyntype, H — holotype,
P — paratype, S — syntype. Original material is also in-
dicated. Definitions of terms are given in the Interna-
tional code of nomenclature for algae, fungi, and plants
(Turland et al., 2018); g) notes including information
related to the specimen [inscriptions on label and/or
envelope by author or other researchers, notae criticae
(abbreviated as NC), etc.]. Additionally, for the speci-
mens with handwritten labels citations of original ma-
terial or type locality from protologue are provided in
original language.

If the original language of nomenclature citation,
label or protologue was Russian, an English translation
of the text has been enclosed in brackets. Country of
origin is given in translation if it was omitted on the
original label. For clarity, the geography of records is
presented as Krai instead of Territory and Oblast in-
stead of Region. Dates data are written in
day/month/year order (e.g. 04.06.1900, 09.1897). The
spelling of taxa names are given in accordance with In-
dex Fungorum (2022). Names of authors given in Rus-
sian were transliterated by the standard of the US State
Department (http://transliteration.ru/gosdep/).

RESULTS

Afroboletus vietnamensis T.H.G. Pham et al., Persoonia
40: 255, 2018. — LE 311973, “Vietnam, Dak Lak Province,
Yok Don National Park, 40 km to the northwest of Buon Ma
Thuot city, 12.941306°N, 107.788167°E, evergreen tropical
forest on the top of the hill dominated by Fagaceae, Euphor-
biaceae, Sapindaceae, Ebenaceae and Meliaceae, 13.05.2014,
A.V. Alexandrova, GenBank: ITS — MHO087059, LSU —
MHO087058” (H). — LE 311972, “Vietnam, Binh Phuoc
Province, Bu Gia Map District, Bu Gia Map National Park,
12.204509°N, 107.204415°E, foothill polydominant
tropical forest dominated by Dipterocarpaceae, Lythraceae,
Rubiaceae, Theaceae, Lauraceae and Arecaceae, 03.05.2013,
A.V. Alexandrova” (P).

Baorangia alexandri Svetash. et al., Persoonia 40: 265,
2018. — LE 254266, “Poccus, [TpuMmopckuii kpaii, Cuxoras-
ANMHCKUI 3aI0BeMHUK, OKp. KopaoHa biaromatHoe (Rus-
sia, Primorsky Krai, Sikhote-Alinsky Reserve, vicinities of
Blagodatnoye), 44°5724.0”N, 136°33’35.0”E, 1MCTBEHHBIHA
sec ¢ Quercus mongolica, Ha niouBe (deciduous forest with
Quercus mongolica, on soil), 19.08.2013, A.E. Kovalenko
13-08-48” (H). — LE 254265, “Poccus, ITpuMmopckuii Kpaii,
CuxoT3-ANMHCKUI 3aIIOBEIHUK, OKP. KopaoHa biaromar-
Hoe (Russia, Primorsky Krai, Sikhote-Alinsky Reserve, vi-
cinities of Blagodatnoye), 44°57'24.0”N, 136°33"35.0”E,
JIMCTBEHHBI Niec ¢ Quercus mongolica, Ha mouBe (deciduous
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forest with Quercus mongolica, on soil), 19.08.2013,
A.E. Kovalenko 13-08-48” (P).

Boletinus asiaticus Singer, Revue Mycol. 3 (4—5): 164,
1938. — LE 17597, “Ad terram. Amypc. o6., HukonaeBck
Ha Amype (Russia, Amur Oblast, Nikolayevsk-na-Amure),
09.09.1906, IllecryHoB (Shestunov), det. 19377 (S). —
LE 4455, “Ne 362. In Lariceto sibiricae ad terram et ad trun-
cos putridos. CeBepHee c. Kypasi, Oiipotc. A.O. AnTaiicko-
ro xpast (Russia, North of Kuray, Oyrotskaya A.O. Altai
Krai), 08.1937, Singer et Vasilyeva, det. 09.1937” (S). —
LE 4458, “Ne 20. ? Boletus flavidus Fries. 3abaiikanbe, Hep-
YMHCKO-3aBOJCKOTO ye3na, ceieHue KaaumHckoe, B jiecy
(Russia, Transbaikalia, Nerchinsko-Zavodskoy Uezd,
Kalchinskoye, in forest), 07.1902, CrykoB (Stukov), Det.
Jacz(evski). — Boletinus asiaticus Singer. 1937. Det. Singer”
(S).

Note. In the protologue loci classici are listed as follows:
“In silvis laricinis (Larix sibirica, L. dahurica) ad terram
nudam, inter herbas et ad truncos. Aestate. In montibus us-
que ad 2200 m. ascendens. Distrib.: Asia septentrionalis: Re-
gio Tomskiensis (Kravzev); Montes Altaici (Singer et
Vasilyeva); Transbaikalia (Stucov); regio Amurensis
(Szestunov)”.

B. griseopallidus Vassilkov, boraHuyeckue MaTepuasbl
Otnena copoBbIX pacTeHUit BoTaHMYeCKOro MHCTUTYTA
AH CCCP (Botanicheskie materialy Otdela sporovykh ras-
teniy Botanicheskogo instituta AN SSSR) 10: 209, 1955. —
LE 4582, “Typus. I1pubaiikanbe, y c. IUCTBEHHUYHOTO, B
CMEIIIaHHOM JIeCy C JIMCTBeHHMIIel, cocHoi 1 mp. (Russia,
Pribaykalye, vicinities of Listvennichnoye village, in mixed
forest with larch, pine, etc.), 20.08.1947, det. 10.02.1953”
(H).

Note. On the top of the label inscription in pencil: “Bo-
letus aeruginascens”, most probably by B.P. Vasilkov. Ac-
cording to the protologue, locus classicus is given as follows:
“Typus. URSS. Sibiria, Cisbaicalia, 20.08.1947, leg.
Vasilkov; in Herb. Inst. bot. nom. V.L. Komarovi Ac. Sc.
URSS, in Leningrad, conservatur”.

B. oxydabilis Singer, Revue Mycol. 3 (4—5): 160, 1938. —
LE 17599 (Fig. 1c), “Ne 1029. In silva sparsa ad ripam lacus
inter gramineas prope Laricem sibiricam, Pinum sibiricam et
silvestrem, Betulam verrucosam, Tenenkoe osepo: Sitns
(ueHTp AusTaiickoro roc. 3aroBengHuka) [Russia, Teletskoye
Lake: Yailya (the center of Altai State Reserve)], 09.09.1937,
det. 10.1937” (S).

Note. Protologue: “In silvis sparsis litoralibus partis me-
diae lacus Telezkensis Montium Altaicorum, pr. Jaila, ad
terram declivem, soli meridionali expositam, in graminosis
sub Laricibus sibiricis, Pinisque sibiricis solitario vel gregatim.
Sept. 1937 leg. ipse”.

B. oxydabilis f. aberrans Singer, Revue Mycol. 3 (4—5):
161, 1938. — LE 17598, “Ne 1142. In Abiegno-Pineto mixto
inter Gramineas iuxta ripam lacus, Apry6am, TypoJakck.
aitna, Oiiporckas o6J1., Anraiick. Kkpait (Russia, Artubash,
Turochakskaya aila, Oirotskaya obl., Altay Krai), 09.1937,
Singer et Vasilyeva” (S).

Note. Protologue: “In silva litorali partis inferioris lacus
Telezkensis Montium Altaicorum, pr. vicum Artubasz, ad
terram graminosam, soli meridionali expositam, sub Pinis
sibiricis, silvestribus et Abietibus sibiricis solilario, post frig-
ores nocturnos sept. 1937”.
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Fig. 1. Noteworthy type specimens of Boletales: a — original label of LE 17695 by L.N. Vasilieva with note by Carl B. Wolfe; b — orig-
inal label of LE 200164 written by E.L. Nezdoyminogo with signature and notes by B.P. Vassilkov; ¢ — original label of LE 17599 by
Rolf Singer; d — original label of LE 17650 from Plantae Australiuralenses by E.A. Selivanova-Gorodkova with signature of

B.P. Vassilkov.

B. subspectabilis Vassilkov, boraHnyeckue Marepuabl
Otaena criopoBbIX pacTeHUil BoTaHUYeCKOro MHCTUTYTa
AH CCCP (Botanicheskie materialy Otdela sporovykh ras-
teniy Botanicheskogo instituta AN SSSR) 8: 114, 1952. —
LE 4585, “Tumn. Ilpubaiikanbe, okp. ¢. JIMCTBEeHUUHOTrO,
cMelIaHHbIM Jec, ron enbio (Type. Russia, Pribaykalye, vi-
cinities of Listvennichnoye village, mixed forest, under the
spruce), 31.08.1947, det. 1950” (H).

Note. On the top of the label, note “Boletus aerugina-
scens” in pencil, most probably by B.P. Vasilkov. Protologue:
“Typus. URSS, sibiria orientalis, Praebaicalia, 31.08.1947,
leg. B.P. Vasilkov; in Herb. Inst. Bot. nom. V.L. Komarovi
Ac. Sc. URSS, in Leningrad, conservatur”.

Boletus aurantiacus f. lebedevae Vassilkov, Dkonorust u
OUOJIOTHSI PaCTeHUIT BOCTOUHOEBPOITEHICKOM JIECOTYHIPHI
(Ecology and biology of plants of the East European forest
tundra): 57, 1970. — LE 200171, “Komu ACCP, okp. ct. Cu-
Bag Macka (Russia, Komi Republic, vicinities of Sivaya
Maska station), 18.08.1961” (H).

Note. Label is written by E.L. Nezdoyminogo with nu-
merous further corrections by B.P. Vasilkov. In the upper left
top of the label inscription “Typus!” by B.P. Vassilkov. Pro-
tologue: “Typus. URSS, Cisuralia, 120 km ad meridiam ab
opp. Vorkuta, prope stationem “Sivaja Maska” dictam, in
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piceeto-betuleto collucato, 18.08.1961, B.P. Vasilkov legit
(LE)”.

B. candidissimus T.H.G. Pham et al., Persoonia 43: 343,
2019. — LE 315542, “Vietnam, Dak Lak Province, Krong
Bong District, Chu Yang Sin National Park, Krong Kmar,
8 km west of Chu Yang Sin, 12.37958°N, 108.3523°E, on soil
in mountain polydominant rainforest with the participation
of Fagaceae, Magnoliaceae, Theaceae, Podocarpaceae,
01.04.2013, T.H.G. Pham, A.V. Alexandrova Vn13-93, Gen-
Bank: ITS — MNS5I11175, tefl — MN597967, LSU —
MN392934” (H). — LE 315543, “Vietnam, Dak Lak Prov-
ince, Krong Bong District, Chu Yang Sin National Park,
Krong Kmar, 7 km northwest of Chu Yang Sin Mt,
12.414833°N, 108.378222°E, on soil in mountain polydom-
inant rainforest with Fagaceae, Magnoliaceae, Theaceae,
Podocarpaceae, 27.05.2014, T.H.G. Pham, A.V. Alexandro-
va Vnl14-238” (P).

B. edulis f. arcticus Vassilkov, Benblii rpu6 (Porcini
mushroom): 16, 1966. — LE 200148, “Typus. XubuHbI, Bep-
muHa ropel 6113 bot. Cana, nuinaiinukoBast TyHapa (Rus-
sia, Chibiny Mts., top of the mountain near Botanical Gar-
den, lichen tundra), 20.08.1946” (H).

Note. Label is written by E.L. Nezdoyminogo. Collec-
tion date on the label don’t match with date indicated in the
protologue: “URSS, pars europaea, montes Chibinenses,
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prope Hortum botanicum Arcto-alpinum, tundra, 700 ms. m.,
in associatione Betula nana + Vaccinum uliginosum + Arctous
alpine + Cetraria nivalis, 20.08.1947, B.P. Vasilkov; in Inst.
bot. Sc. URSS (Leningrad) conservatur”.

B. edulis f. betulicola Vassilkov, bensiii rpu6 (Porcini
mushroom): 13, 1966. — LE 5129, “Typus. Bianumupckas
obyacte, BssHukoBckuit p-H, y a. boponuHo, 6epe3oBrblii
nec (Russia, Vladimir Oblast, Vyaznikovsky distr., near the
Borodino village, birch forest), 22.07.1949” (H).

Note. Label is written by E.L. Nezdoyminogo. Proto-
logue: “URSS, reg. Vladimirskaja, distr. Vjaznikovsky, in vi-
ciniis pag. Borodino, in betuleto, 22.07.1949, B.P. Vasilkov;
in Inst. bot. Sc. URSS (Leningrad) conservatur”.

B. edulis f. praecox Vassilkov, benwiii rpu6 (Porcini
mushroom): 14, 1966. — LE 5186, “Boletus edulis f. albus
(Pers.) Vassilkov. Typus. Mapuiickas ACCP, Moikap-
OnuHckuit paitoH, 6iu3 KyHasiia. B Pinetum call.-festu-
cosum. (Russia, Mary El Republic, Yoshkar-Ola district,
near Kundysh. In Pinetum call. — festucosum.), 16.06.1939”
(presumable type?).

Note. Locus classicus in the protologue is given as fol-
lows: “URSS, Marijskaja RSSA (Volga media) ripa fl.
Kundysh, in Pineto callunoso-festucoso, 16.06.1939,
B.P. Vasilkov; in Inst. bot. Sc. URSS (Leningrad) conserva-
tur”. We could not find the specimen with the name B. edulis
f. praecox Vassilkov in herbarium LE. However, there is a
specimen named B. edulis f. albus (Pers.) Vassilkov with
original label written by B.P. Vasilkov. Locality, habitat and
date on the label match those in the protologue of B. edulis f.
praecox. We suppose that LE 5186 could be a presumable
type of B. edulis f. praecox.

B. edulis f. quercicola Vassilkov, benbiit rpu6 (Porcini
mushroom): 12, 1966. — LE 5177, “Typus. BunHuiikas o6:1.,
okoJio c. Cenuine, B nyoHsike (Ucraine, Vinnitsa Oblast, vi-
cinities of Selishche village, in oak forest), 30.08.1954” (H).

Note. Label is written by E.L. Nezdoymonogo. Proto-
logue: “URSS, Ucraina, reg. Vinnitzkaja, in viciniis pag. Se-
litsche, quercetum, 30.08.1954, B.P. Vassilkov; in Inst. bot.
Sc. URSS (Leningrad) conservatur”.

B. edulis f. roseipes Vassilkov et A.P. Vaskovsky, Benprit
rpu6 (Porcini mushroom): 16, 1966. — LE 5198, “Typus!
[ToGepexxbpe Oxorckoro mopst (Russia, coast of the Sea of
Okhotsk), 1956, A.T1. BacvkoBckuii (A.P. Vaskovsky)” (H).

Note. Label is written by E.L. Nezdoyminogo. Collec-
tion date on the label don’t match with date indicated in the
protologue: “Typus. URSS, Oriens Extremus, prov.
Ochotensis, Lariceto-betuletum (Betula ermanii), 08.1961,
A.P. Vaskovsky; in Inst. bot. Sc. URSS (Leningrad) conser-
vatur”.

B. edulis f. subaereus Vassilkov, benbrii rpu6 (Porcini
mushroom): 19, 1966. — LE 5197, “Typus! I'py3uHckas
CCP, Jlaromexckuii 3amoBeIHUK, OYKOBO-TPaOOBEIIl JieC
(Georgia, Lagodekhi Reserve, beech and hornbeam forest),
06.10.1951” (S). — LE 5194, LE 5195, LE 5196, “Isotypus.
I'pysunckas CCP, Jlaromexckuii 3aIllOBeIHUK, OYKOBO-
rpabosBerii nec (Georgia, Lagodekhi Reserve, beech and
hornbeam forest), 06.10.1951” (S).

Note. Labels are written by E.L. Nezdoyminogo. Red
stickers “Holotypus” (LE 5194) and “Isotypus” (LE 5195;
LE 5196) were attached later. Protologue: “Typus. URSS,
Transcaucasia, Georgia, Reservatum Lagodehsky, fauces
Shromskoje, in fageto-carpineto vetusto, in terra alluviali,
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humosa, humida, 6.10.1951, B.P. Vasilkov; in Inst. bot. Sc.
URSS (Leningrad) conservatur”.

B. edulis f. tardus Vassilkov, benplit rpu6 (Porcini mush-
room): 17, 1966. — LE 177067, “Typus! Xubussl, y bor. ca-
ma, TyHapoBo-anbnuiickas 30oHa (Russia, Khibiny, near the
Botanical garden, tundra-alpine zone), 25.08.1946” (H).

Note. Label is written by E.L. Nezdoyminogo. Proto-
logue: “Typus. URSS, pars europaea, montes Chibinenses,
prope Hortum botanicum Arcto-alpinum, tundra, 700 m.,
in associatione Betula nana + Vaccinum uliginosum + Arctous
alpine + Cetraria nivalis, 25.08.1946, B.P. Vasilkov; in Inst.
bot. Sc. URSS (Leningrad) conservatur”.

B. fusipes Fr., Hymenomyc. Eur.: 500, 1874. — “Rabenh.
exs. n. 712. In Europa australi”. = Boletus fusipes Heufl. in
Rabenhorst’s Fungi europ. exsicc.: no. 712, 1865 nom. in-
val., Art. 38.1a (Shenzhen). — LE 4795, LE 4796, “In sylvis
alpinis e Pino Cembra et Abicte excelsa mixtis e profundis
Hylocomiorum splendentis et Schreberi caespitibus inter Vac-
cinium Mirtillum. 12.08.1864 in Tulfeser Bery Vallis Oeni
prope Oenipontum, alt. circa 4500 m” (I).

B. percandidus Vassilkov, CoBeTckast 6oTannka (Sovet-
skaya botanika) 2: 27, 1944. — LE 3113, “Mapuiickas ACCP,
y Cypka, B Bet.-Pin. molinios. (c monineckom u3 Tremula)
[Russia, Mary El, near Surok, in Bet.-Pin. molinios. (with
Tremula in undergrowth)], 08.09.1939” (S). — LE 3112,
“Mapmniickass ACCP, y Cypka, B Bet. — Pin. molinios (c
ocuHOBEIM nomieckoMm) [Russia, Mary El, near Surok, in
Bet.-Pin. molinios. (with aspen undergrowth)], 26.08.1939,
det. 14.02.1954” (S).

Note. Name on label of LE 3112 is “ Krombholzia versipel-
lis (Fr.) Karst. f. percandida (Vassilk.) Vassilk.” written by
unknown person. In the upper right top of the label inscrip-
tion “Typus!” by B.P. Vasilkov, also his signature in
“Leg./Det.” field. Protologue: “Hab. In Betuleto-Pineto
moliniosa (cum Populo tremula), in Republica Mari, ad
Wolgam mediam, 08—09, 1939”.

B. tomentososquamulosus 1j.N. Vassiljeva, boranudeckue
matepuanbl OTaena cropoBbIX pacTeHuit boranuueckoro
nHctutyta AH CCCP (Botanicheskie materialy Otdela spo-
rovykh rasteniy Botanicheskogo instituta AN SSSR) 12: 264,
1959. — LE 17600, “OxpectHoct BiagnBocroka, Boranu-
YeCKMIA cajl, XBOMHO-IINPOKOJIUCTBEHHEIN Jiec, mon Abies
holophylla (Russia, vicinities of Vladivostok, Botanical gar-
den, coniferous-broadleaved forest, under Abies holophylla),
07.09.1954, det. 20.09.1956” (S or IS). — LE 2968,
“OxpectHocTu BinanuBocroka, boraHuueckuii cam, XBoii-
HO-IIIMPOKOJIMCTBEHHBI Jiec, mon Abies holophylla (Russia,
vicinities of Vladivostok, Botanical garden, coniferous-
broadleaved forest, under Abies holophylla), 16.08.1955,
det. 22.09.1956” (S or IS).

Note. Collection date on the label of LE 17600 don’t
match with date indicated in the protologue: “USSR, Oriens
Extremus, prope Vladivostok in silvis mixtis sub Abiete holo-
phylla, 16.08 et 7.09.1955, leg. auctor”.

B. vassilkovii M.M. Nazarova, MuxoJiiorus u ¢puroIraTo-
sorust (Mikologiya i fitopatologiya) 1: 186, 1967. — LE 17601,
“Typus. CCCP, HanbHuit Boctok, Ilpumopckuii kpaii,
IIIxoToBckmii p-H, I. Xyaja3a, Ha IIOYBE B €IbHUKE Maro-
porHukoBoM (Russia, Far East, Primorskiy Krai, Shkotovo
District, Hualaza mountain, on the soil in a fern-fir forest),
19.08.1964, det. 1966” (H).
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Note. Protologue: “Typus. URSS, Oriens Extremus, re-
gio Primorskensis, distr. Schkotovo, in declivi boreali montis
Chualaza (brachia australia montium Sichote-Aliny) 650 m
s.m., in silva e Picea jezoensi, Abiete nephrolepide, Pino ko-
raiensi, Betula ermanii, 19.08.1964, M.M. Nazarova; in
Herb. Inst. Bot. nom. V.L. Komarovii Acad. Sci. URSS (LE)
conservatur; isotypus in Herb. Biolog.-Terr. Inst. Orientis
Extremi Sect. Sibiricae Acad. Sci. URSS (VLA) conserva-
tur”.

Coniophora atrocinerea P. Karst. in Thiimen, Mycoth.
univers.: no. 1806, 1881. — LE 22390, “de Thiimen, My-
cotheca universalis. 1806. Fennia: Mustiala, ad ligna pinea.
Oct. 1880. leg. Prof. P.A. Karsten” (S).

Erythrophylloporus flammans O.V. Morozova et al., Sy-
dowia 72: 281, 2020. — LE 312491, “Vietnam, Binh Phuoc
Province, Bu Gia Map District, Bu Gia Map National Park,
environs of ranger station 2, along road to Bu Gia Map,
12.192028°N, 107.2045°E, in semievergreen tropical forests
with Fagaceae (Lithocarpus spp.) and Dipterocarpaceae, on
soil, 30.11.2018, O.V. Morozova 56VN18, GenBank: ITS —
MT298114, tefl — MT293596” (H). — LE 312492, “Viet-
nam, Binh Phuoc Province, Bu Gia Map District, Bu Gia
Map National Park, environs of ranger station 2, along road
to Bu Gia Map, 12.192028°N, 107.2045°E, in semievergreen
tropical forests with Fagaceae (Lithocarpus spp.) and Dip-
terocarpaceae, on soil, 25.11.2017, E.S. Popov” (P). —
LE 312521, “Vietnam, Binh Phuoc Province, Bu Gia Map
District, Bu Gia Map National Park, environs of ranger sta-
tion 2, path to Dak Ca River, 12.201083°N, 107.204333°E,
in semievergreen tropical forests with Fagaceae (Lithocarpus
spp.) and Dipterocarpaceae, on soil, 22.05.2011, O.V. Moro-
zova 63VN11” (P).

Fistulinella aurantioflava T.H.G. Pham et al., Persoonia
46: 465, 2021. — LE 315616, “Vietnam, Dak Lak Province,
Kon Ka Kinh National Park, 14.217129°N, 108.310132°E,
1220 m, on soil in a tropical mountain polydominant soil
forest with the participation of representatives of the families
Mpyrtaceae, Meliaceae, Anacardiaceae, Fagaceae and Theaceae,
16.05.2016, A.V. Alexandrova Vnl16-32, GenBank: ITS —
MW784159, LSU — MW760388, mtSSU— MW776411” (H). —
LE 315617, “Vietnam, Dak Lak Province, Krong Bong Dis-
trict, Chu Yang Sin National Park, 12.421139°N,
108.373722°E, 1196 m, on the trail in the mountain primary
evergreen polydominant tropical forest, on soil, 28.05.2014,
A.V. Alexandrova, T.H.G. Pham Vn14-276” (P).

F olivaceoalba T.H.G. Pham et al., Persoonia 41: 361,
2018. — LE 312004, “Vietnam, Lam Dong Prov., Lac Duong
Dist., Bidoup-Nui Ba National Park, Hon Giao Ranger St.,
path to Hon Giao Mt, 12.192222°N, 108.711111°E, upper
montane mossy evergreen broad leaf forest, on soil and on
the base of tree, 26.05.2014, O.V. Morozova, GenBank:
ITS — MH733592, teflo. — MH718344, LSU — MH718396”
(H).

Gomphidius sibiricus Singer, Revue Mycol. 3 (4—5): 174,
1938. — LE 17632, “In Pinetis sibiricae mixtis, 400 m alt, Te-
Jelkoe o3epo, Antaiickuii kpaii (Russia, Teletskoye Lake,
Altay Krai), 02.09.1937, Singer et Vasilyeva” (S).

Note: annotation label by O.K. Miller with dimensions
of spores and trama hyphae is attached with name Chroo-
gomphus sibiricus (Singer) O.K. Miller, date 12.05.1970. Pro-
tologue: “In Abieteto- Pinetis sub Pino sibirica, raro, sollitar-
io, ad terram nudam cum Ixoc. sibirico. Sept. Ad ripam
lacus Telezkensis (Altai). Leg. Singer et Vasilyeva”.
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Gyroporus punctatus Lj.N. Vassiljeva, boraHnuyeckue ma-
Tepuasibl OTaena cnopoBbIX pacTeHnit boTaHnyeckoro nH-
crurytra AH CCCP (Botanicheskie materialy Otdela spor-
ovykh rasteniy Botanicheskogo instituta AN SSSR) 6: 193,
1950. — LE 17636, “IIpumopckuii Kpaii, 3altOBETHHK
“KenpoBast manb” (Russia, Primorsky Krai, “Kedrovaya
Pad’” Reserve), Quercetum, 14.08.1946, det. 12.1947” (pre-
sumable original material).

Note. Collection date on the label don’t match with date
indicated in the protologue: “Statio. USSR: Extremus
Oriens, prope Primorskaja, in querceto. 15.08.1946. Leg.
auctor”.

Hortiboletus rupicapreus Svetash. et al., Sydowia 74: 228,
2021. — LE 312677, “Vietnam, Gia Lai Province, Mang
Yang District, Kon Ka Kinh National Park, A Yun,
14.219917°N, 108.325667°E, 1200 m, in tropical mountain
forest dominated by trees of Anacardiaceae, Fagaceae, Meli-
aceae, Myrtaceae, Theaceae, ridges on slopes, on soil,
18.05.2016, A.V. Alexandrova Vnl6-64, GenBank: ITS —
MW784161, LSU — MW760391, tefl — MZ424894” (H). —
LE 312678, “Vietnam Gia Lai Province, Mang Yang Dis-
trict, Kon Ka Kinh National Park, A Yun, 14.205189°N,
108.316311°E, 1000 m, in pine plantations of Pinus kesiya
with some Fagaceae, on soil, 15.03.2016, A.V. Alexandrova
Vnl16-28” (P).

Ixocomus abietinus 1j.N. Vassiljeva, borannueckue ma-
Tepuainbl OTaeNna CnopoBbIX pacTeHuit BoraHnyeckoro nH-
cturytra AH CCCP (Botanicheskie materialy Otdela spor-
ovykh rasteniy Botanicheskogo instituta AN SSSR) 12: 263,
1959. — LE 17649, “OxkpecrHoctu Bnagusocroka, CenaH-
Ka, nyoHsk, non Fraxinus u Maackia (Russia, vicinities of
Vladivostok, Sedanka, oak forest, under Fraxinus and
Maackia), 03.08.1954, det. 25.09.1956” (S or IS). —
LE 4550, “OxkpectHoctu BnaguBoctoka, boranuyeckmii
cajl, XBOMHO-IIMPOKOJIMCTBEHHBIH Jiec, o Abies holophyl-
la (Russia, vicinities of Vladivostok, Botanical garden, co-
niferous-broadleaved forest, under Abies holophylla),
16.08.1955, det. 25.09.1956” (may constitute a part of the
original material not cited in the protologue).

Note. Protologue: “URSS, Oriens Extremus, australis
prope Vladivostok in quercetis et silvis mixtis sub Abiete holo-
phylla, 07—09 1948—1955, leg. auctor”; “CobGpaH aBTOpOM
B okpecTHOcTsIX BrnaguBoctoka 6;1u3 Cenanku 19.07.1948,
03 u 28.08, 07.09.1954, 61u3 Okeanckoii 02.09.1954 u Ha
ckJIoHe K p. JIsHunxa 17.08.1955 (Collected by the author in
the environs of Vladivostok near Sedanka 19.07.1948, 03 and
28.08, 07.09.1954, near Okeanskaya 02.09.1954 and on the
slope toward the river Lyanchikhe 17.09.1955)”.

1. australiuralensis Vassilkov, bBoraHu4yeckue MaTepuraibl
Otaesla ciopoBBIX pacTeHWit boTaHWYecKOro MHCTUTYTa
AH CCCP (Botanicheskie materialy Otdela sporovykh ras-
teniy Botanicheskogo instituta AN SSSR) 10: 210, 1955. —
LE 17650 (Fig. 1d), “Turm! Ne 490. FOxHbIit Ypan, Bamkup-
ckuii Toc. 3anoBenHuk (57°43’—58°12" B.1. ot I'p., 53°15'—
53°30” c.u1.), 6acceiiH BepxHero teyeHus p. benoit, KOx-
Helii  Kpaka. MepuauoHaqbHO BBITSIHYTBIIE TpebOeHb
r. Anak6ap (Type! Russia, Southern Urals, Bashkir State
Reserve, 57°43’—58°12°E, 53°15'—53°30’N, the upper Be-
laya River basin, Southeren Kraka Ridge, the meridionally
elongated ridge of the Alakbar mountain), h. 780 m, cocHo-
Boe penkojiecke (pine sparse forest), ©61. om. 221,
18.08.1946, E. CenusanoBa-IoponkoBa (E. Selivanova-
Gorodkova)” (H).
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Note. Collection date on the label don’t match with date
indicated in the protologue: “Typus. URSS, Ural australis,
reservatum in Bashkiria, systema cursus superioris fluminis
Belaja, mons Alacbar, 780 m altus supra maris fastigium,
18.07.1946, E.A. Selivanova-Gorodkova legit; in Herb. Inst.
botan. nom. V.L. Komarovii Ac. Sc. URSS, Leningrad, con-
servatur”.

I. elegans f. badius Singer, Revue Mycol. 3 (2): 40, 1938
nom. inval., Art. 39.1 (Shenzhen). — LE 4698, “Ne 511. In
Lariceto Yyiickue Anbnbl, Anrtaii (Russia, Chuyskie Alpy,
Altai Krai), 08.1937, Singer et Vasilyeva” (original mate-
rial). — LE 17804, “Ne 593. In Lariceto, Uyiickue AJIBIIHI,
Aunrait (Russia, Chuyskie Alpy, Altai Krai), 08.1937, Singer
et Vasilyeva” (original material). — LE 4700. “Ne 511a In La-
ricetiis sib., 1800—2000 m, Okrtypy = Akturu, Yyiickue
Aunbnbl, Antaiickuii kpaii (Russia, Akturu, Chuyskie Alpy,
Altai Krai), 02—03.08.1937, Singer et Vasilyeva” (original
material).

Note. Name on labels of LE 4698 and LE 17804 is indi-
cated as “Ixocomus elegans (Schum.) Quél.” written by
R. Singer.On LE 4698 NC by T. Ahti: “Syntype of Ixocomus
grevillei f. badius Singer Rev. Mycol. 3: 40. 1938 = Suillus
clintoniaus (Peck) Kuntze, sel. and det. by Teuvo Ahti 1993
in Korhonen et al., Karstenia 33: 3. 1993”. There are NC on
every specimen: “Suillus clinotiniaus (Peck) Kuntze”, see
Karstenia 33: 1-9. 1993. Det. Mauri Korhonen et Teuvo
Ahti 1993, Botanical Museum, Helsinki (H)”. Protologue:
“Cette forme est plus abondante dans I’Altai”.

1. sibiricus Singer, Revue Mycol. 3:46, 1938. — LE 17803,
“Sub Pinibus sibirici, Yyiickue Anbrbl. Antaii (Russia,
Chuiskie Alpy, Altai Krai), 08.1937, Singer et Vasilyeva” (S). —
LE 4611, “Ne 551. Sub Pinis sibiricus 2100 alt. Uyiickue Ajb-
b1, Antait (Russia, Chuiskie Alpy, Altai), 08.1937, Singer et
Vasilyeva” (S). — LE 4612, “Ne 1125. In silva acerosa, ApTy-
O0am, Temenkoe o3epo, Oiiporust (Russia, Artubash,
Teletskoe Lake, Oirotiya — modern Altai Krai), 09.1937,
Singer et Vasilieva” (S).

Note: On the LE 17803 NC: “A.E. Kovalenko Lectoty-
pus 27.01.1999”. On the top of the label of all specimens in-
scription by B.P. Vasilkov “Ixocomus americanus (Peck)
Vassilkov var. sibiricus (Sing.) Vass. 20.09.1952, omp. Ba-
cunbKoB (Det. Vasilkov)”. Protologue: “In Pineis (cembrae)
regionis montanea montium altaicarum, interdum in plani-
tiem descendens, plerumque inter Bryophyla et gregatim
crescens, rarius solitario. Julio-septembri. Telezkoje Oz.,
Czuiskie Alpy (400—2200 m s.m.)”.

Krombholzia aurantiaca f. intermedia Vassilkov, botanu-
yeckue Matepuaiibl OTaena CropoBbIX pacTeHuit boraHu-
yeckoro nmHctutyta AH CCCP (Botanicheskie materialy
Otdela sporovykh rasteniy Botanicheskogo instituta AN SSSR)
11: 138, 1956. — LE 3093, “Mapuwuiickast ACCP, y IlleraH-
repa (Russia, Mari El Republic, vicinities of Shelanger), B
Pic.-Til.-Tremul., mo kpato npoceku (at the edge of the cut),
22.08.1939” (original material).

Note. Name on label is “ Boletus versipellis Fr.” is written
by unknown person. In the upper part of the label inscription
“Krombholzia aurantiaca f. intermedia Vass. f. nova, typus!
14.02.1954, det. B.P. Vasilkov (signature)”. Protologue:
“B en0BBIX 1 CMEIIAHHBIX ¢ eJ1blo jJecax Mapuiickoit ACCP
(In spruce and mixed with spruce forests of the Mari El Re-
public)”.

K. extremiorientalis 1j.N. Vassiljeva, bBoranuueckue ma-
tepuaiibl OTaesa CnopoBbIX pacTeHnit boTaHnyeckoro nH-
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crurytra AH CCCP (Botanicheskie materialy Otdela spor-
ovykh rasteniy Botanicheskogo instituta AN SSSR) 6: 191,
1950. — LE 17652, “IIpum. Kpait, 3anoBeqnuk “Keaposas
nanb” (Russia, Primorsky Krai, “Kedrovaya Pad’” Re-
serve), Quercetum, 07.09.1945, det. 12.1947” (S).

Note. Protologue: “Statio. USSR: Extremus Oriens aus-
tralis, prope Vladivostok et prope Primorskaja, in quercetis.
08—09 1945—1946. Leg. auctor”.

K. oxydabilis Singer, Revue Mycol. 3: 189, 1938. —
LE 17656, “Ne 979. In prato sub Betula Slitns, Antaiickuit
3anoB. (Russia, Yaylya, Altaisky Reserve), 09.1937, 3unrep
u BacunbeBa (Singer et Vasilyeva), det. 06.1938” (original
material).

Note. Standard red sticker “Holotypus!” was glued much
later. Comment by Gilber Lannoy, December 1996 with mi-
crostructures dimensions inserted. Protologue: “Nous trou-
vons cette espece dans le pres au voisinage de bouleaux”.

K. rotundifoliae Singer, Revue Mycol. Paris 3: 190, 1938. —
LE 3146, “No 534. Betuletum rotundifoliae, anpniviickas 30-
Ha 3anagHee AKTypbl B Uyiickux AJbItax, AJTaliCKMiA Kp.
(Russia, alpine zone to the west of Aktura in the Chuisky
Alps, Altai Krai), 23.08.1937, det. 11.04.1938” (original ma-
terial).

Note. Inscription “Typus” belongs to B.P. Vassilkov.
Protologue: “Zone subalpine et alpine de I’Altai, exclusiv-
ment avec Betula rotundifolia” .Neotype: PC 2615 designated
by Lannoy, Estades (1995).

K. scabra f. albida Vassilkov, Tpynel Boranmdeckoro nH-
cruryra um. B.JI. KomapoBa (Trudy Botanicheskogo insti-
tuta im. V.L. Komarova) 10: 371, 1956. — LE 3196, on the
original envelope only “Bol. scaber f. albida, KuBau, Ba-
cunbpkoB (Kivach, signature of B.P. Vasilkov)”. Note by
B.P. Vasilkov enclosed: “Boletus scaber var. beaviii, cnerka
eps3.-oceam., He v. cand. (white, slightly dirt-yellow, not var.
candida), Kapeno-®unck. CCP, okp. KuBau, 6epe3oBo-
enoB. sec (Russia, Karelia, vicinities of Kivach, birch-
spruce forest), 29.07.1951” (S).

Note. Protologue: “Berpeuen B Kapenbckoit ACCP, B
okp. KuBaua B 0Oepe3oBo-enoBoM Jjecy (HE CBIpOM),
29.07.1951, uzBecteH u U3 cpenHeit noiaocsl EBponeiickoit
gact CCCP [Found in Karelian ASSR, around Kivach, in
a birch-spruce forest (not damp), 29.07.1951, also known
from the middle part of the European part of the USSR]”.

K. scabra f. cinnamomea Vassilkov, Tpynsl boranuue-
ckoro uHctutyTa uMm. B.JI. Komaposa (Trudy Botanichesk-
ogo instituta im. V.L. Komarova) 10: 370, 1956. — LE 3135,
on the original envelope only “Kr. scabra f. cinnamomea, Bo-
letus scabra, Kusau, BacuibkoB (Kivach; signature of
B.P. Vasilkov)”. Note by B.P. Vasilkov enclosed: “Boletus
scaber var. scaber, Kapeno-®unck. CCP, okp. Kubau, coc-
HoBo-6epe3oB. yiec (Russia, Karelia, vicinities of Kivach,
pine-birch forest), 28.07.1951” (S). — LE 3144, the speci-
men is kept in later standard non-original envelope with la-
bel “Krombholzia scabra f. cinnamomea Vassilk.” written by
unknown person. Note by B.P. Vasilkov enclosed: “Bol.
scaber, Xubunsl, BoT. cam, 6epe3oBblii JieC ¢ e1bl0, YePHU-
koii, Solidago (Russia, Murmansk Oblast, Khibiny, Botani-
cal garden, birch forest with spruce, blueberry, Solidago),
27.08.1946” (S). — LE 3149, “Mapuiickasa ACCP, y Cypka
(Russia, Mari El Republic, vicinities of Shelanger), B Bet.-
Pinet-callunos, 26.08.1939” (S).

Note. Name on label of LE 3149 is “ Boletus scaber” , writ-
ten by unknown person. In the upper part of the label in-
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scription by B.P. Vasilkov “f. subrufescens, f. cinnamomea”.
Protologue: “Bcrpeuen B Xubunax, Kapenbsckoit ACCP u
Mapuiickoit ACCP, B utojie — aBrycrte (Found in the Khib-
iny, Karelian ASSR, and Mari ASSR, in July—August)”.

K. scabra f. lignicola Vassilkov, Tpyasl boranuueckoro
nHctuTtyTta uM. B.JI. KomapoBa (Trudy Botanicheskogo in-
stituta im. V.L. Komarova) 10: 371, 1956. — LE 3138, on the
original envelope only inscription by B.P. Vasilkov “ Krombh.
scabra f. lignicola, Jlenunrp.o6., Hukonaesa (Russia, Len-
ingrad Oblast, Nikolayeva)”. Note by T.N. Nikolayeva en-
closed: “Jleno6mnactb, IMaBmoBckuit p-H, cr. “Ilocenok”,
nec mo p. Openmex, Ha mHe ocuHBI (Russia, Leningrad
Oblast, Pavlovsky District, Poselok station, forest along the
Oredezh River, on an aspen stump), 03.09.1949” (H).

Note. Protologue: “Bcrpeuen omnaxmer T.JI. Hukomnae-
Boii B JIeHmHrpanckoii o6iactu 6iu3 cT. [locenok, B gecy
o p. Openex, Ha 1mHe ocuHkl (It was once met by T.L. Ni-
kolaeva in the Leningrad Oblast, near Poselok station, in the
forest along the Oredezh River, on an aspen stump),
03.09.1949”.

K. scabra f. media Vassilkov, Tpynbl boTannyeckoro nH-
crutryra uMm. B.JI. Komaposa (Trudy Botanicheskogo insti-
tuta im. V.L. Komarova) 10: 371, 1956. — LE 3143, “Mapuwuii-
ckast ACCP, y Cypka, cMelllaHHBbIi1 JieC B MTPUIOMMEHHOM
necy no Kynnemmnry (Russia, Mary El Republic, near Surok,
mixed forest in the floodplain forest along the Kundysh),
19.08.1939” (H).

Note. Name on label is “ Boletus scaber”, label is written
by unknown person, and further “f. media” by B.P. Vasilkov
was added. Protologue: “BcTpedyeH omHaXXIbl Ha IIEPECOX-
mux 6oJioTLax ¢ 6epe3oit u BeitHukoMm — Calamagrostis lan-
ceolata — B oxkpoBe, B Mapuiickoit ACCP (Cpennee Ilo-
BoKbe), B aBrycre (Found once on dried bogs with birch
and reedgrass (Calamagrostis lanceolata) in the cover, in the
Mari Autonomous Soviet Socialist Republic (Central Volga
Region), in August)”.

K. scabra f. squamulosa Vassilkov, Tpynsl boTanuyecko-
ro uicrutyta um. B.JI. Komaposa (Trudy Botanicheskogo
instituta im. V.L. Komarova) 10: 372, 1956. — LE 3165,
“Mapuiickass ACCP, nonuna KyHupiiia, B oJIbIIIaHUKE Ha
neperHoitHoit mouBe (Russia, Mari El Republic, Kundysh
valley, in alder forest on humus soil), 27.09.1938” (H).

Note. Name on label is “ Boletus scaber v. candida” , 1abel
is written by unknown person, further “v. candida” was
strikethrough and “f. squamulosa” by B.P. Vasilkov was add-
ed. Protologue: “Bcrpeden omHaxnsl B Mapuiickoit ACCP,
B nosuHe p. M. KyHapliia, B ojibllIaHUKe (MMeach Jiu Oe-
pe3a?), Ha TeperHoiHOM nmouBe (coOpaHHbIE TPUOBI ObLIN
yXKe HECKOJBbKO IEepPepOCIIMMU M OTYACTU IMMOACOXIIMMU)
[Found once in the Mari Autonomous Soviet Socialist Re-
public, in the valley of the M. Kundysh River, in an alder for-
est (was there a birch?), on the humus soil (the mushrooms
collected were already somewhat overgrown and partly dried
out)], 27.09.1938”.

K. scabra f. versicolor Vassilkov, Tpynbl Botannueckoro
nHctuTtyta uM. B.JI. KomapoBa (Trudy Botanicheskogo in-
stituta im. V.L. Komarova) 10: 373, 1956. — LE 211462, on
the original envelope only inscription by B.P. Vasilkov “Bo-
letus (Krombh.) f. versicolor, Xubunni, BacunbpkoB (Russia,
Khibiny, signature of B.P. Vasilkov)” (H).

Note. Protologue: “BcrpedyeH omHaXnbl B 0epe30BOM
(Betula tortuosa) necy co charnomMm, 6au3 borannueckoro
cama B XubuHax (Found once in the birch (Befula tortuosa)
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forest with sphagnum, near the Botanical Garden in
Khibiny)”.

K. scabra var. roseofracta Singer, Ann. Mycol. 40 (1/2):
36, 1942. — LE 3105, “In Pineto sphagnoso sub Betula, Koin-
yaHoBo (Russia, Leningrad Oblast, Kolchanovo),
14.07.1938, Freindling et Singer” (presumably original ma-
terial). — LE 3190, “Tartapust (Russia, Republic of Ta-
tarstan), 1938, BacunbeBa (Vasilyeva)” (presumably original
material).

Name on the envelope of LE 3105 is “Krombholzia sub-
oxydabilis Sing. ad int.”, in the bottom part of the envelope
inscription  “Boletus oxydabilis f. roseofracta” by
B.P. Vasilkov and his signature. Name on label of LE 3190 is
“Krombholzia scabra (Bull.) Fr. var. subnivea Sing.”, label is
written by R. Singer. In the upper part of the label pencil in-
scription “f. rotundifolia” by B.P. Vasilkov. Note written by
Vasilieva enclosed “676. Krombholzia scabra var. subnivea.
TP (Tarapckasa Pecrry6auka) (Republic of Tatarstan), Bet-
uleto-Pinetum sphagnorum, BacunbeBa (signature of Vasil-
yeva), det. Singer”. Protologue: “Die von mir untersuchten
Exemplare, von var. roseofracta waren bei Leningrad ziem-
lich klein, dunkel, nicht weich und hatten eine Huthaut vom
Typ der K. oxydabilis: die Exemplare aus Tatarien waren
gross wie K. oxydabilis” .

Leccinum arctoi Vassilkov, HoBocTn cucreMaTku HU3-
mux pacteHuit (Novosti sistematiki nizshikh rasteniy) 15:
84, 1978. — LE 200164 (Fig. 1b), “Typus. YyKOTCKMIi I1OJTY-
ocTpoB, JIapuHO, CKJIOH COTNKM, MOYTH JIMIIEHHOI pacTu-
tenbHOCTH (Russia, Chukchi Peninsula, Larino, a hillside
almost without vegetation), 14.08.1962, B.A. T'aBpuiiok
(V.A.Gavrilyuk)” (H). — LE 200165, “Kamuatka, 6ep. 3ai.
Kopda 61. moc. Kynarymnoe, r. IIumm-Bu-Xau (Russia,
Kamchatka, coast of Korf Bay, near the Kultushnoe settle-
ment, Pipi-vi-Hai mountain), 07.08.1960, Taspuok
(Gavrilyuk)” (P). — LE 200169, “Kamuarka, 6ep. 3ai1. Kop-
da 621. moc. KynrymHoe (Russia, Kamchatka, coast of Korf
Bay, near the Kultushnoe settlement), 12.08.1960, I'aBpu-
mok (Gavrilyuk)” (P). — LE 200168, “KamuaTtka, Oep.
3ai. Kopda 61. moc. KynrymHoe (Russia, Kamchatka,
coast of Korf Bay, near the Kultushnoe settlement),
01.09.1960, Karenun (Katenin)” (P). — LE 200167, “Kam-
yarka, nmooep. 3anuBa Kopda, okp. c. KyaryuiHoro, Ha ra-
pu cpenu Arctous alpina (Russia, Kamchatka, coast of Korf
Bay, vicinities the Kultushnoe settlement, on burned ground
among Arctous alpina), 09.1960, B.B. Bacuibkosa (V.V. Va-
silkova)” (P).

Note. Protologue: “Typus. URSS, Czukotka, ad litora
Oceani Pacifici, prope pagum Larino, ad declive lapidosum
monticuli inter fruticulos sparsos Arctoi alpinae (L.) Nieder-
zu, 14.08.1962, V.A. Gavriljuk (LE)”.

Merulius pseudomolluscus Parmasto, Scripta Mycol.
(Tartu) 2: 212, 1962. — LE 22489, “Corticiaceae URSS II.
141. Leucogyrophana pseudomollusca (Parm.) Parm. Ad cau-
dicem Piceae abietis prolapsum in alneto humido. RPSS Es-
tonica, distr. Jogeva, Puurmannii. 01.10.1957. Leg et det.
E. Parmasto. TAA 7 561” (IP). — LE 22488, “Corticiaceae
URSS 1II. 142. Leucogyrophana pseudomollusca (Parm.)
Parm. Ad caudicem Laricis sibiricae prolapsum putridum in
solve mixta. Regio Krasnoiarsk, Badzhei. 06.09.1958. Leg et
det. E. Parmasto. TAA 9 743 (IP).

Paxillus atraetopus Kalchbr. in Thiimen, Flora, Regens-

burg 61: 87, 1878. — LE 4336, “Promont. bonae spei: in stip-
itibus truncorum arborum caesiorum, in dumetis montis
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“Boschberg” pr. Somerset-East. Febr. 1876. (no. 1216.).
Leg. P. Mac Owan et Tuck” (I).

P. polychrous Singer, Revue Mycol. 2 (4): 226, 1937. —
LE 17686, “In silva acerosa (Piceetum), nonuHa p. JlaGbl
(Russia, Caucasus, valley of the Laba River), h. 1200 m,
14.08.1936, JI.H. Bacunbena (L.N. Vasilyeva), det. 02.1937”
(S).

Note. Protologue: “Ad terram in silvis acerosis (Pinus,
Picea) et ad truncos putridos Pinis silvesrtis. Saepe 2 vel 3 ex-
emplaria connata sunt. Ad stationem Grafskaja in ditionen
Voronegescaia, pars meridionalis europaea URSS et in Cau-
caso occidentali, in valli Laba flum. Alt. 1200 m. supr.
mar. — Aestate”.

Phylloporus lariceti Singer, Revue Mycol. 3 (3): 170,
1938. — LE 4885, “Neo 985. ditns1, Anrtaitickuii ['oc. 3amno-
BenHUK (Russia, Yailya, Altaisky State Reserve), in Laricis
sibiricae inter herbas, 09.09.1937, Singer et Vasilyeva, det.
10.1937” (S). — “Ne985a. ditnsa, Anraiickuii ['oc. 3anosen-
Huk (Russia, Yailya, Altaisky State Reserve), sub Larix sibir-
ica, 09.09.1937, Singer” (S).

Note. In the LE 4885 note enclosed: “Studied in Wu et
al. (2020)”. In the bottom part of labels inscription by
B.P. Vasilkov “Boletinus lariceti (Sing.) Vassilk.”. Proto-
logue: “In Laricetis sibiricae puris vel mixtis, graminosis,
Septembr, Jaila, ad lacum Telezkensem in Montibus Altaicia
Sibiriae, U.R.S.S. Leg. Vasilyeva et Singer”.

Porphyrellus atrobrunneus 1j.N. Vassiljeva, boranndeckue
marepuanbl OTaesia CriopoBbIX pacTeHUit boTaHnyecko-
ro uacturyta AH CCCP (Botanicheskie materialy Otdela
sporovykh rasteniy Botanicheskogo instituta AN SSSR) 6:
192, 1950. — LE 17695 (Fig. 1a), “IIpuMmopckuii Kpaii, 3a-
noB. Kexgposas ITags (Russia, Primorsky Krai, “Kedrovaya
Pad’” Reserve), Quercetum, 06.09.1945, det. 12.1947” (S).

Note by Carl B. Wolfe (The University of Tennessee):
“Porphyrellus atrobrunneus Vassilijeva, 24.04.1978”. Proto-
logue: “Statio. USSR: Extremus Oriens australis, prope
Vladivostok et prope Primorskaja, in quercetis. 08—09
1945—1947. Leg. auctor”; “CobpaH aBTOPOM B OKPECTHO-
ctsx BnaguBocToka u B 3anoBenHuke Kenposas [1ans (col-
lected by the author in vicinity of Vladivostok and in
“Kedrovaya Pad” Reserve), 09.1945 1 08.1946”.

Suillus gastroflavus Zvyagina et al., Persoonia 42: 465,
2019. — LE F-335193, “Poccusi, MaramaHckast 00J1acThb,
TenbkuHcKUit p-H, 6a3a Opotyk (Mekc), 62.030888°N,
148.650594°E, penxkoJjiecbe TMCTBEHHUYHOE KYCTAPHUYKO-
BO-3€JICHOMOIITHOe, psinoM Betula middendorffii, miouBa
(Russia, Magadan Oblast, Ten’kinsky district, Orotuk sta-
tion, 62.03089° N, 148.65059°E, on soil in mixed forests
with Larix cajanderi and Betula middendor{fii), 25.08.1995,
N.V. Sinelnikova MAG 1339” (P). — LE F-335194, “Poc-
cusl, MaramaHckast oo1actb, CpenqHeKaHCKU p-H, 1oc. CeiiM-
yaH, 62.833886°N, 152.431259°E, uBoBast HU3MHa B pa3pe-
JKeHHOM Oepe30BO-JIMCTBEHHUYHOM Jecy, mouBa (Maga-
dan Oblast, Srednekansky district, vicinity of Seimchan
village, meadow of Kolyma river, 62.83388°N, 152.43129°E,
on soil in wet mixed forests with Larix cajanderi, Betula
platyphylla, Salix spp.), 28.08.2018, N.A. Sazanova MAG
5122” (P).

S. praetermissus Zvyagina et Svetash., Persoonia 46: 509,
2021. — LE 312659, “Russian Federation, Respublika Altay,
Turochakskiy Rayon, vicinities of Yaylyu, cordon Chelyush,
mixed delta forest with Alnus viridis subsp. fruticosa, Betula
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sp., Larix sibirica, Pinus sibirica, P. sylvestris, Salix sp.,
28.08.2018, T. Svetasheva, GenBank: ITS — MW432521”
(H). — LE 312652, “Russian Federation, Tomskaya Oblast,
Orlovka edge of the transit bog, under Pinus sibirica,
22.08.2018, T. Svetasheva et A. Dahlberg” (P). — LE 312660,
“Russian Federation, Khanty-Mansiyskiy Avtonomnyy
Okrug, Surgutskiy Rayon, Surgutskoe polesye, mesotrophic
swamp, 20.07.2010, E. Zvyagina” (P). — LE 312653, “Rus-
sian Federation, Khanty-Mansiyskiy Avtonomnyy Okrug,
Nefteyuganskiy Rayon, Efremovskoe mestorozhdenie,
mixed forest with Betula pendula and Pinus sibirica,
19.08.2019, E. Zvyagina” (P). — LE 312654, “Russian Fed-
eration, Khanty-Mansiyskiy Avtonomnyy Okrug, Khanty-
Mansiyskiy Rayon, Gornopravdinsk village vicinities, mixed
forest with Abies sibirica, Picea abies and Pinus sibirica,
21.08.2009, A. Baykalova” (P). — LE 312655, “Russian Fed-
eration, Respublika Altay, Turochakskiy Rayon, Yaylu vil-
lage, Ydyp river, mixed forests with Betula sp., Abies sibirica
and Pinus sibirica, 15.08.2008, A.E. Kovalenko” (P). —
LE 235742, “Monronnsa, CejleHTMHCKHMI aiimMar, MaHman
cyM, OwuoctaHuusi MoHroabckoro JocymapcTBEeHHOTO
Vuusepcurera “Konnn Hyra”, ypounme CaHcte (Mongo-
lia, Selenga aimag, Mandal sum, “Konin Nuga” biostation
of the Mongolian State University, Sanste tract),
49°09’00”N, 107°18’00”E, TeMHOXBOIHBII JieC HA BEPLIM-
He conku Ha mouBe (dark coniferous forest on top of the hill
on the ground), 29.07.2008, A.V. Alexandrova” (P).

Tylopilus subotsuensis T.H.G. Pham et al., Persoonia 45:
397,2020. — LE 312534, “Vietnam, Dak Lak Province, Kro-
ng Bong District, Chu Yang Sin National Park, Krong
Kmar, 7 km northwest of Chu Yang Sin Mt, 12.42656°N,
108.36633°E, 985 m, in middle montane evergreen broad
leaf forest, on soil, 18.05.2014, A.V. Alexandrova, T.H.G. Pham
Vnl14-96, GenBank: ITS — MWO009074, tef1 — MWO014268,
LSU — MB837493” (H). — LE 312525, “Vietnam, Dak Lak
Province, Krong Bong District, Chu Yang Sin National
Park, Krong Kmar, 7 km northwest of Chu Yang Sin Mt,
12.39497°N, 108.34823°E, 1000 m in middle montane ever-
green mixed riparian forest on soil, 22.03.2013, A.V. Alexan-
drova, T.H.G. Pham Vnl13-24” (P). — LE 312526, “Viet-
nam, Dak Lak Province, Krong Bong District, Chu Yang
Sin National Park, Krong Kmar, 7 km northwest of Chu
Yang Sin Mt, 12.39497°N, 108.34823°E, 1000 m, in middle
montane evergreen mixed riparian forest, on soil, 21.03.2013,
A.V. Alexandrova, T.H.G. Pham Vn13-11” (P). — LE 312527,
“Vietnam, Gia Lai Province, K’Bang District, Son Lang
Commune, Kon Chu Rang Nature Reserve, 14.50042°N,
108.56338°E, 1000 m in middle montane evergreen mixed
forest on soil, 06.04.2013, A.V. Alexandrova Vn16-140” (P). —
LE 312528, “Vietnam, Lam Dong Province, Bao Lam Dis-
trict, Loe Bae Forestry, 11.74449°N, 107.70647°E, 1006 m,
on soil in lower montane evergreen broadleaf forest (Magno-
liaceae, Myrtaceae, Theaceae, Lauraceae, Fagaceae, An-
nonaceae), 06.04.2013, A.V. Alexandrova, T.H.G. Pham
Vnl13-109” (P).

Veloporphyrellus vulpinus T.H.G. Pham et al., Persoonia
43:417,2019. — LE 315544, “Vietnam, Lam Dong Province,
Lac Duong District, Bidoup-Nui Ba National Park, vicini-
ties of Giang Ly, 12.18061°N, 108.68442°E, in middle mon-
tane mixed forest with the participation of Pinus kempfii and
P. dalatensis, on soil and dead wood, 25.05.2014, O.V. Mo-
rozova, GenBank: ITS — MNS511177, tefl — MN597966,
LSU — MNS5I11170” (H). — LE 315545, “Vietnam, Lam
Dong Province, Lac Duong District, Bidoup-Nui Ba Na-
tional Park, vicinities of Giang Ly, 12.18440°N,
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108.68988°E, in middle montane mixed forest with the par-
ticipation of Pinus kempfii and P. dalatensis, on soil,
23.05.2014, O.V. Morozova 209VN14” (P). — LE 315546,
“Vietnam, Dak Lak Province, Krong Bong District, Chu
Yang Sin National Park, Krong Kmar, 7 km northwest of
Chu Yang Sin Mt, 12.40856°N, 108.38856°E, in mountain
polydominant rainforest with the participation of Pinus
kempfii, on soil, 21.05.2014, A.V. Alexandrova Vnl4-177”
(P). — LE 315547,“Vietnam, Dak Lak Province, Krong
Bong District, Chu Yang Sin National Park, Krong Kmar,
7 km northwest of Chu Yang Sin Mt, 12.40856°N,
108.38856°E, in mountain polydominant rainforest with the
participation of Pinus kempfii, on soil, 21.05.2014, A.V. Alex-
androva Vn14132” (P). — LE 315549, “Vietnam, Lam Dong
Province, Lac Duong District, Bidoup-Nui Ba National
Park, vicinities of Giang Ly, 12.18042°N, 108.68610°E, in
middle montane mixed forest with the participation of Pinus
kempfii and P. dalatensis , on soil, 02.06.2010, E.S. Popov”
(P).

Xerocomus chostensis Vassilkov, borannueckue Mmatepu-
anbl OTaena criopoBbIX pacTeHuit boraHMYecKoro MHCTU-
tyra AH CCCP (Botanicheskie materialy Otdela sporovykh
rasteniy Botanicheskogo instituta AN SSSR) 10: 211,
1955. — LE 17723, “Typus! KpacHogapckuii Kp., XOCTHUH-
CKMi1 3aIl-K, IITMPOKOJUCTBEHHBI Jiec ¢ camiuToM (Rus-
sia, Krasnodar Krai, Khostinsky Reserve, broad-leaved for-
est with boxwood), 16.09.1948” (S).

Note. Label is written by E.L. Nezdoyminogo. NC by
B.P. Vasilkov “Xerocomus chostensis Vassilkov = Phylloporus
rhodoxanthus subsp. europaeus Singer”. Protologue: “Typus.
URSS, Caucasus, litus maris Nigri (Ponti Euxini), prope
Chosta (inde nomen), in nemore reservati Caucasi, 14—
16.09.1948 ipse legi; in Herb. Inst. botan. nom. V.L. Koma-
rovii Ac. Sc. URSS, Leningrad, conservatur”.

X. subtomentosus f. squarrosus A.N. Petrov, Mukoiaorus
n ¢uronarojiorusa (Mikologiya i fitopatologiya) 17 (1): 44,
1983. — LE 4991, “Typus! Upkyrtckas o6:1a., CloassHCKuit
p-H, OKp. cT. Mapuryii, conka Kuraii-T'opa, (10.-3. 6eper
03. baiikan), ropensrii 1ec (ocuHa + 6epe3a + IUCTBEHHU-
1a + onbxa), Ha nonctuike (Russia, Irkutsk Oblast, Slyudy-
anka district, vicinity of Maritui station, Kitay-Gora hillock
[south-west shore of Lake Baikal), burnt forest (aspen +
+ birch + larch + alder), on litter], 19.07.1981, det. 05.1982”
(H).

Note. Protologue: “URSS, regio Irkutensis, distr. Sljud-
janensis, in vicinitis stationis Marituj, monticulus Kitaj-Go-
ra dictus, in populeto usto, in stramento, 19.07.1981,
A.N. Petrov; in herbario Instituti Botanici Acad. Sci. URSS
(LE) conservatur”.

DISCUSSION

The mycological herbarium of the Komarov Botanical
Institute (LE) contains 97 type specimens of 35 species
and 19 intraspecific taxa of the order Boletales.

The history of type herbarium replenishment can be
tentatively divided into three main periods. The first
(1930—1940) is related to the work of the outstanding
mycologist Rolf Singer at the Komarov Botanical In-
stitute in 1934—1941 (Mueller, 1995). During an expe-
dition to Altai in the 1930s, Rolf Singer (together with
L.N. Vasilyeva) collected a number of specimens, sev-
eral of which turn out to be new to science (Singer,
Ne 6
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1937, 1938a, 1938b, 1938c, 1942). During the second
period (1950—1970) Boris Pavlovich Vasilkov intensely
worked on Boletaceae (Vasilkov, 1944, 1952, 1955,
1956, 1970, 1978). One of his most important scientific
interests was a comprehensive study of edible mush-
rooms, including the most economically valuable por-
cini mushrooms. The monograph “Porcini mush-
room” (Vasilkov, 1966) became the result of his labour,
in which he listed 18 intraspecific taxa (forms), seven of
which were new to science (Boletus edulis f. arcticus,
B. edulis f. betulicola, etc.). During the same period,
Lyubov Nikolayevna Vasilyeva, who moved to the Far
East in 1943 and founded one of the largest mycologi-
cal schools there, was also active. Mycological herbar-
ium LE contains authentic material for five names by
her authorship (Vasilyeva 1950, 1959). The third period
(from 2010 to the present) is associated mostly with ac-
tive mycological researches carried out in Vietnam and
Russian Far East. A joint team of mycologists from Ko-
marov Botanical Institute, Moscow State University
and Vietnam — Russia Tropical science and technology
research Center described 8 species new to science
(Crous et al., 2018a, 2018b, 2019a, 2019b, 2020, 2021;
Haelewaters et al., 2020; Lebeuf et al., 2021).

We suppose that not all type material of Boletales
was revealed. According to the literature, type speci-
mens of several taxa described by R. Singer on material
from Altai can be kept in LE (Ixocomus elegans f. gri-
seoloporus, 1. flavus f. caerulescens). The same refers to
collection gathered by K.A. Benua (Benois) during the
Yakutsk Compex Expedition of Academy of Sciences
in 1925—1930. L.A. Lebedeva described several new
taxa on this material (Lebedeva, 1928), but their valid-
ity and concordance of the Benua’s specimens kept in
LE to protologues require a separate special study.

The authors are very grateful to S.Yu. Bolshakov
(BIN RAS, St. Petersburg) for the selecting and adjust-
ing the label scanning software and to reviewers for ma-
ny valuable remarks that significantly improved the
manuscript. The work was supported by the institu-
tional research project of the Komarov Botanical In-
stitute [“Herbarium collections of the BIN RAS (his-
tory, conservation, research and replenishment)”,
Ne 122011900032-7)] and by the Russian Foundation
for Basic Research, project Ne 20-04-00349 a.
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IMpencraBneHa nHgopmalus o TUITOBBIX 0Opa3lax TAKCOHOB nopsiaka Boletales, xpaHsiuxcs B Mukosioruue-
ckoM repbapun boranmyeckoro nmacruryra uM. B.JI. Komaposa PAH. B xone nHBeHTapu3alMy KOJIJIEKIINIA
BBIsIBJIEHO 97 00pa3uoB 115 35 BUIOB M 19 BHYTPUBUIOBBIX TAKCOHOB. MICTOPHUIO TTOMONHEHUST KOJUIEKIIMHY
MOXHO pa3aenuTh Ha Tpu nepuopa. [lepssiit nepuon (1930—1940 rr.) oTHocUTCs K MpeObIBaHUIO U paboTe
P. 3unrepa B Poccuu (c6opsl ¢ Antast). Bropoii (1950—1970 rr.) cBs3aH ¢ aeatenbHocThio b.I1. BacuibkoBa
(B OCHOBHOM COOpBHI BHYTPUBUIOBBIX TaKCOHOB Boletus edulis n3 pasubix permoHoB ObpiBiiero CCCP) u
JI.H. BacuibeBoii (coopnl ¢ JansHero Bocroka). Tpetuit nepuon (¢ 2010 1. 1o HacTosi1Iee BpeMsI) CBsI3aH C CO-
BpPEMEHHBIMU UcclienoBaHUSIMU MUKOOMOTHI laibHero Boctoka Poccun 1 BoeTHama. CocTaBiieH aHHOTUPO-
BaHHBII CIMCOK TUITOBBIX 00Opa3llOB, KOTOPBIN BKJIIOUAET CJEMYIOlIYyI0 UHMOpMAIIMIO: Ha3BaHUE, aBTOPOB,
HOMEHKJIaTYpPHYIO LIUTaTy, CTaTyC TUMA U LIUTaTy OPUTMHAIBHON 3TUKETKU. 151 00pa3lioB ¢ pyKOMUCHBIMU
STUKETKAMU TaKKe MPUBEAEHBI CCHIJIKM Ha MECTOHAXOXIEHHUE MOIJTMHHOTIO MaTepuasa Wik MEeCTOHAXOXK/Ie-
HU€ TUTa U3 TpoToJiora. J{Jist ronoTumnos ykassiBaioTcs HoMepa GenBank, eciim oHM yKka3aHbl Ha 9TUKETKAX.

Kntouesuie crosa: 6oneroBbie rpubbl, BacunbeBa, BacuiibkoB, 3uHrep, nmpoTosioru, Agaricomycetes, Basidiomy-

cota, Boletaceae
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I'pubnI pona Alternaria BCTpedaloTcs IIOUTH IOBCEMECTHO Ha pPa3jIMYHBIX CyOCTpaTax, B T.4. SIBJISIIOTCSI BO30Y-
IUTEISIMU SKOHOMUYECKU 3HAUMMBIX O0JIE3HEeM KyIbTYpPHBIX pacTeHuii. B Poccuu Ha KybTypHBIX U TMKOpac-
TYLIUX pacTeHUsIx ooHapykeHo 6ojiee 30 BumoB pona Alternaria. B HacTosIIIelt cTaThe OMKUCAaH COCTaBIECHHBIN
HaMU 3JIEKTPOHHbBII1 MHOTOBXOIOBBII MTOJTUTOMUYECKNIT MHTEPAKTUBHBIN KIIIOY JIs1 MAEHTU(UKALIMM HAan0o-
Jiee pacpocTpaHeHHbIX B Poccuu cexiimii v BunoB rpuboB pona Alternaria. bouio oroopaHo 32 Mmopdosoru-
YEeCKHUX U KYJIbTypaJIbHBIX TIpPU3HAKa, UCIIOJb3yeMbIX B CUCTEMAaTUKE pojaa, KOTOpble YIOOHO MCMOJIb30BaTh
npu uneHTudukauuu. s Kaxaoro npu3Haka ObUl COCTaBJIEH CITMCOK BO3MOXHBIX COCTOsIHU (0T 2 10 29).
B pesynbrare pazpabotaH kiou mist 32 BuaoB U 10 cexkumii pona Alternaria, KOTopblii TOCTYIIEH MO aipecy
http://alternaria.ru B BepCUsIX Ha PYCCKOM M aHIJIMIACKOM sI3bIKax. JIJ1s1 GyHKLIMOHUPOBAHMSI OIIPEACTIUTEs
ucronb3yercs Java-anruier NaviKey v. 5.01.

Karoueesnbie cn06a: MUKpOMULIETEL, MOP(OJIOTHSI, IEKTPOHHBIN OIIpeneanuTenb, Alternaria alternata, Alternaria
brassicae, Alternaria brassicicola, Alternaria dauci, Alternaria linariae, Alternaria porri, Alternaria radicina, Alter-

naria solani
DOI: 10.31857/50026364822060034

BBEAJEHUWE

Alternaria Nees (Dothideomycetes, Pleosporales,
Pleosporaceae) — 0ombIlIOIl pon TpUOOB, KOTOPHIM,
Osnaromapsl moJauMop¢du3My U HeCTaOMIJILHOCTU TIpU-
3HAKOB, B TEUCHNE MHOTHUX OECATUICTUI IPUBIIEKAET
BHMMaHME CUCTEeMAaTHUKOB 1 BBI3BIBAET IMCKYCCHUM BO-
KPYT TaKCOHOMUM W HOMEHKJIATypbhl 3TUX TI'PUOOB.
B nmocnennee BpeMst cepusi padOT IIpuBeia K PEKOH-
CTPYKIIMM MOJIEKYIIpHON dunoreHun Alternaria ¢
YIOBJIETBOPUTEIBbHBIM YPOBHEM TTOAPOOHOCTHU U YET-
koctu (Lawrence et al., 2012, 2013, 2014; Woudenberg
etal., 2013, 2014; Al Ghafri et al., 2019). B HacTosimuii
MOMEHT MOpP@OJIOTUYECKU U (PUIIOTEHETUUECKUIA
aHAJIN3 TTO3BOJISIIOT TOBOPUTH O TIpuMepHO 360 Brmax
poma (Wijayawardene et al., 2020), o0beqMHEHHBIX B
29 cex1mii, a TaK:Ke HECKOJIbKO MOHOTUITUYSCKUX JIU -
HUI, KOTOPBIM CTaTyC CEKIIWI TIOKa HE MPUCBOCH
(Lawrence et al., 2016; Al Ghafri et al., 2019; Gannibal
et al., 2022a).

IlpencraButenu pona Alfernaria BCTpedaroTcs Mo-
YTU ITOBCEMECTHO Ha OOJILIIIOM CHEKTpe CyOCTpaToB:
qale Ha pacTeHUSIX M PACTUTEIbHBIX OCTAaTKaX, pexe
B MTOYBE, HAXOISIIUXCS B CBIPOCTU CTPOUTEIBHBIX Ma-
Tepuanax, a Takxke B Bo3myxe u Imbut (Rotem, 1994;
Woudenberg et al., 2013). 3HaunTeIbHOE KOJINYECTBO
BUNOB Alternaria SIBJSIIOTCSI MaTOr€HAMU KYyJbTYPHBIX
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PAacCTEHUI U IPUBOIAT K CYLIECTBEHHBIM 9KOHOMUYE-
CKHUM IIOTEPSIM B celibckKoM xoastiicTBe (Rotem, 1994;
Logrieco et al., 2009). MHorma rpuGbI 3TOro poja Bbl-
3bIBAIOT 0OJIeE3HM 4YejoBeKa M KMBOTHBIX (Pastor,
Guarro, 2008). B pe3ynabraTe peBU3UM OBUIO JOCTa-
TOYHO YOEeIUTeIbHO 3aJ0KyMEHTHUPOBAHO IIPUCYT-
crBue B Poccuu 31 Buna Alternaria c 4€TKMM TaKCOHO-
mudeckuMm cratycoM (Gannibal, 2015). 3a mocienHue
rofbl OBLTIO CAEaHO ellle HeCKOJbKO HaXOMO0K HOBBIX
11t Poccum Bunos Alternaria (Gannibal, 2019; Ganni-
bal, Gasich, 2019; Gannibal et al., 2022b), Torma Kak
HEKOTOpbIe BUIOBBIC SMUTETHI OBLIU MepeBeleHBI B
cunoHnuMsbl (Gannibal et al., 2022a).

Uneatndukanmsg BunoB Alfernaria mpenctaBiseT
c000iif HEIPOCTYIO 3a1a4y, ITOCKOJIbKY MHOTHE U3 HUX
MMEIOT OJIM3KUE, TOUTH UIAECHTUYHbIE, MOPPOJIOTUYE-
ckue napaMmeTpbl. Kpome Toro, 0co0€eHHOCTBHIO BUIOB
Alternaria siBisteTcsl BEICOKast BapruadeIbHOCTh MOpGO-
JIOTMM KOHUAUN M KOHMIUEHOCLIEB B IIpeaesiax OqHOM
KojoHuM. OTpeneluTh BUL MO MOPQPOIOTHIECKUM
MpU3HAKaM JTaXe CIeLUAIMCTY He BCerna MpeacTaBs-
eTcsl Bo3MOXHBIM. DutoreHeTnyeckuii aHamm3 JHK
U JIpyTue MOJIEKYISIPHBIE METOOBI SIBJISIOTCS Oosee
HaJIeXXHBIM U MH(POPMATUBHBIM MHCTPYMEHTOM, TEM
HEe MeHee, UIeHTUdUKausl mo MopdOoIornyecKum
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MIpHU3HAKaM OCTAaeTCs B OOJIBIIMHCTBE ClIydaeB Ooee
JOCTYIHOIA.

OmnpenenuTeabHble KIIIOUM IJIsI MUKPOMUIIETOB B
MocjieIHee BpeMsl COCTABJISIIOTCS OTHOCUTENIBHO pell-
Ko. st Alternaria mocnenHee MaciTabHOE PyKOBO/I -
CTBO Mo MaeHTHUKanuu oputo m3gaHo E.G. Sim-
mons (2007). dnst BunoB Alternaria, BcTpedyarommnxcsi
B Poccum, ObLI oy0IMKOBaH HEOOIBIION OIIpeaeIn-
TeJIb Ha pycckoM s3bike (Gannibal, 2011). 3a mocuen-
Hee NecsITUIeTHEe cUcTeMaTuKa poja 3HAYUTEIbHO
mpeo6pa3oBajiach, TI03TOMY 00a OIIpeaeIMTEIIS CyIIe-
CTBEHHO Yycrapeiu. Kpome Toro, TpaaulIMOHHBIA
dopMat onpeneaeHUs He SIBISIETCSI CaMbIM 3P EeKTUB-
HBIM. AJIBTePHATUBHBINA 3JIEKTPOHHBIN WHTESPAKTUB-
HBI pOpMaT COCTABJICHUS KITIOUEH 1O CpaBHEHUIO
C TPagWIIUOHHBIM “OyMaKHbIM~ JUXOTOMUYECKUM
KJII0OYOM 00J1agaeT HEeCKOJIbLKUMHM CYIIeCTBEHHBIMU
MpeuMYIIeCTBaMU, II€PEUNCICHHBIMU HITXKE.

1. MHOTOBXOIOBOCTh — OIIpeIeIcHNe MOXKET Ha-
YUHATbCS C OLEHKM JII0OOro Mpu3Haka U MpOAoJI-
KaThCs JIIOOBIM ITyTEM, YIOOHBIM IJIs1 TTOJIb30BaTENSI.
AJITOPUTM OIIpelesieHUsI 3apaHee He 3aJaH U MOXET
OBITH BEIOpaH MOJIb30BaTeIeM B 3aBUCMOCTHU OT Ha-
6opa IMpU3HAKOB OOBEKTa, KOTOpPbIE MOCTYIHBI IS
HaOMIOAeHUS B KOHKPETHOM cliydyae. DTa 0COOEH-
HOCTb KJIIOYA MOBHIIIAET HAAEKHOCTD (MCITOIb3YIOTCS
HanboJyiee YeTKHWE MPU3HAKM) M YBEJIUYMBACT CKO-
POCTb 3a CUYET MCIOJIb30BaHUSI HauboJjiee XapaKTep-
HBIX IPU3HAKOB, KOTOPhIE MOTYT IIPUBECTU K PE3yJIb-
TaTy BCETO 3a HECKOJIBLKO 11aroB.

2. [NoMTOMUYHOCTD — MOJIB30BATENIb ITOCIIE BBI-
6opa IMpu3HaKa BUIUT Cpa3y BCE BOBMOXHBIE €T0 CO-
CTOSIHUSI, YTO TIOBBIIIAET YIOOCTBO U B HEKOTOPBIX
cIyJasx oIpenesiseT MpaBWIBHOCTh BEIOOpa. Tpamu-
IIMOHHBIE JTUXOTOMHMYECKHE KITIOUYM YacTO IEeMOH-
CTPUPYIOT MOJIb30BAaTEI0 TOJBKO ONMH BapuaHT (de-
HoTHUIIa (HAIlpUMEp, BapuaHT “CIOpHl OBaJbHEIE”
MIpU aHTUTE3e “CHOpbl MHOI (opMbI”). BEIOOp TE3bI
WJIM aHTUTE3bl TIPU 3TOM MOXET ObITh HEOUYEBUACH B
cayJyae, €ClIM COCTOSTHME TIpU3HaKa OJIM3Ko, HO He
coBmamaeT ¢ yKazaHHbBIM. [lepeunciieHne cpasy Bcex
COCTOSIHUI TIpU3HAaKa MOXET YMEHBIIUTh KOJIMYe-
CTBO TaKMX IPUBOMSIIINX K COMHEHHSIM M OIITMOKaM
maroB. B ciydyae COMHEHMI IMOJIb30BAaTEelb MOXET
BBIOpATh cpa3y HECKOJIbKO cocTossHuit. IIpu cocTaB-
JICHUM OIIpEIeTNUTENIs IJIsI BUIOB C IIMPOKUM ITHalla-
30HOM U3MEHYMBOCTH TAKXKE €CTh BO3MOXHOCTb ITPO-
nucaThb cpa3y HECKOJIbKO BO3MOXHBIX COCTOSHUIA
MIpU3HAaKa.

3. lns ynoOcTBa IMOAb30BaTENsl MOCHE KaXXIOro
mara (BbIOOpa COCTOSIHUSI MPU3HAKa) 0TOOpaxaeTcs
CIIMCOK BHUJIOB, 00JIagarolIux BEIOpAaHHBIMU IpU3HA-
KaMU W CBOMCTBaMU, U BEIETCS CBOEro poaa odopart-
HBIi1 OTCYET. DTO NO3BOJISIET B HY>KHBIIA MOMEHT OCTa-
HOBUTD OIpeNeIeHUe, JOBEIs €ro J0 TOi TOUHOCTH,
KOTOpast Heobxoauma (pol, CeKLus, BUI).

4. D1eKTpOHHbBII popMaT — OTCYTCTBUE OYMaXKHO-

TO HOCHUTEJIST JA€T BO3MOXKHOCTb CHAOXKAaTh OITpeIeIN -
TeJIb JIOOBIM HEOOXOAUMBIM KOJMYECTBOM Kaue-

MUKOJIOI'A U PUTOIIATOJIIOTUA

CTBEHHBIX LIBETHBIX WJUIIOCTpamuii. Kimou Moxker
OBITH OMYyOJIMKOBaH B ceTU MIHTEpHET U/WIU MOXKET
XpPaHUTBCS W PACIIPOCTPAHSITHLCS IIPU IIOMOIIU pa3-
JIMYHBIX 3JIEKTPOHHBIX WJIN ONITUYECKUX HOCUTENIEH.

5. PenmaktupyeMoCTb — 3J€KTPOHHBIN KJII0OY MO-
KET OBITh OIIEpaTUBHO U3MEHEH U AOIMOJIHEH 0e3 3Ha-
YUTEIbHBIX OPraHM3allMOHHBIX W (PUHAHCOBBIX 3a-
TpaT, 4YTO OOeCleYyMrBaeT aKTyaJbHOCTb M COOTBET-
CTBUE COBPEMEHHOM CUCTeMaTUKe TPUOOB.

Lenpio HacTosmieit pabOTHI SIBIISIIOCH COCTaBJIC-
HUE 3JIEKTPOHHOTO MHOTIOBXOZOBOIO ITOJIUTOMMUYE-
CKOTro KJjoya JJjis MaeHTUGUKALUU Haubojee pac-
MpoCcTpaHeHHBIX B Poccum cekiuii 1 BUAOB rpuOOB
pona Alternaria.

MATEPHAJIBI 1 METObI

J11s1 BKITIOYEHMSI B OIIPEIeIUTEND OBLIIM OTOOpaHbI
TaKCOHBI, BCTpevalolecs: Ha Tepputopun Poccun u
npelncTaBlIeHHBIE O0JIee YeM OTHOM Haxomkoi. Takke
OBLJIO BKJIIOYEHO HECKOJILKO He OOHapy:KeHHBIX B
CTpaHe, HO LIMPOKO PACIIPOCTPAHEHHBIX B MUPE TaK-
COHOB — MATOTeHOB KYJbTYPHBIX PACTCHUI (HaAIIpU-
mep, A. bataticola, A. grandis, A. simsimi).

B 3aBucuMocTu ot cnetunpuIHOCTH MOP(H OO
MaKCHMaJIbHO HU3KMMU TaKCOHOMUYECKUMU YPOB-
HSIMU, 1O KOTOPBIX BO3MOXHO OIIpenesieHre, COWIN
cexuuu (10 cexumit) 1 BuasI (32 Buaa, BKIIIoYasi OOHY
TPYTIITYy U3 IBYX BUIOB). TaKCOHBI, ONpenesisieMble 10
ypoBHs cekiuu: Infectoriae, Ulocladioides, Pseudoulo-
cladium, Ulocladium, Gypsophilae, Nimbya, Phragmo-
sporae, Pseudoalternaria, Teretispora, Undifilum. Tak-
COHBI, oTpenelisieMble 10 YpoBHs Buaa: A. acalyphae,
A. calendulae, A. cucumerina, A. dauci, A. porri, A. sily-
bi, A. solani, A. linariae, A. zinniae, A. bataticola,
A. grandis, A. simsimi (sect. Porri); A. alternata, A. ar-
borescens, A. gaisen, A. burnsii, A. gossypina + A. lon-
gipes (sect. Alternaria, BUnpl J1aHbl B COOTBETCTBUMU C
Woudenberg et al., 2015); A. avenicola, A. eryngii,
A. photistica, A. panax (sect. Panax); A. papavericola,
A. penicillata (sect. Crivellia); A. chlamydosporigena,
A. embellisia (sect. Embellisia); A. brassicae (monotyp-
ic lineage); A. brassicicola (sect. Brassicicola); A. japon-
ica (sect. Japonica); A. helianthiinficiens (sect. Helian-
thiinficientes); A. radicina (sect. Radicina); A. sonchi
(sect. Sonchi).

CHavasia ObUIO BBIOpaHO 32 IMArHOCTUYECKUX
MpU3HaKa, KOTOPbIe MCIHOJbL3YIOTCSI B CUCTEMaTUKe
polla U He SIBJISIOTCS KOMITJIEKCHBIMU. I Kaxaoro
MpU3HaKa ObLJI COCTaBJIEH CITMCOK BO3MOXKHBIX COCTO-
sHuit (oT 2 no 29). HazBaHusl Mpu3HAKOB U UX COCTO-
STHWIT OBIIIN TIepeOpMYIMPOBAHBI U3 TPATUIINOHHOMN
onucaTeabHON (OPMBbI B MPEACIbHO JJAKOHUYHYIO U
KOHKpeTHY1. Bce nmpusHaku ObUTM COCTaBJIEHbI KakK
KadeCcTBeHHBIE (non numerical), HECKOJIbKO IIpMU3Ha-
KOB YaCTUYHO AyOJUpYIOT APYr npyra (HaIrpumep,
BHEIIHUI BUJ CIIOPOHOIIEHUS W JJWHA LenovyeK
criop) (Ta6ma. 1). [Ipu3Haky 1 X COCTOSTHUS OBLIN BbI-
OpaHbl TaKMM O0pa3oM, YTOObI MO3BOJIUTH OMpee-
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JISTh KaK IPUOBI HEMOCPEACTBEHHO HAa €CTECTBEHHOM
cyOcTpare, Tak U KyJIbTypbl HA UCKYCCTBEHHBIX TTUTA-
TEeJbHBIX cpenax. B Tex ciydasix, Korga COCTOSIHUE
MPU3HAKa 3aBUCHUT OT CyOCTpara, OH ObLIT BKJIIOUEH B
Ha3BaHMe Npu3HaKa. Tak, HEKOTOpbIe MUKpOMOpP(dhO-
JIOTUYEeCKHWEe MPU3HAKM MOXKHO HaOJI0IaTh TOJBKO
MpY KyJBTUBUPOBAHUU Ha OETHOM cpelde — KapTo-
¢denpHO-MOpKOBHOM arape (Simmons, 2007). Heko-
TOpbIEe KYyJIbTypadbHble OCOOEHHOCTU HEOOXOIUMO
dUKcHpoBaTh UCKIIOUNTEILHO Ha OOraToil cpene —
KapTo(deIbHO-CaXxapo3HOM MM KapTodeabHO-IeKC-
TPO3HOM arape.

Mudopmanms o Iipr3HaKax U UX COCTOSTHUSIX ObLU1a
BHECEeHa B CHELMaAIM3UPOBAHHYIO 0a3y NaHHBIX C MO-
momibio mporpammbl DELTA Editor (Dallwitz et al.,
1999) u coxpaHeHa B BUe peaakKTUpyeMoro ¢aiija B
¢opmate DELTA — Description Language for Taxo-
nomy. 3aTeM B 0a3y JaHHBIX JICKTPOHHOIO OITpele-
JIuTesisl ObUIM BHECEHBI Ha3BaHUSI TAKCOHOB U OTMe-
YeHbl BO3MOXHBIE COCTOSIHUS KaXkI0TO MpU3HaKa sl
KaxXgoro TakcoHa. JIjas paboThl ¢ 3JAEKTPOHHBIMU
KJIIouaMu 6a3a JaHHBIX ObLIa TPAHCJIMPOBaHA B TEK-
cToBBI€ (paitiIbl specs, items u chars. Co3maHHbBIN Ta-
KMM 00pa30M 3JIEKTPOHHBIN KJII0Y OBIJT IPOTECTUPO-
BaH — C €0 UCMOJIb30BAHWEM OCYIIECTBIICHBI MOMBITKU
UIEHTU(GULIMPOBATh Pa3HbIMU CHOCO0AMU KaxXKIblit
W3 BBEICHHBIX B 0a3y BUNOB Alternaria. 3aBepiieHueM
aTana paboThl cTajlo co3naHue html-cTpaHMLbI WIS
3arpy3ku Java-ammuieta NaviKey v. 5.01 (Neubacher,
Rambold, 2005) u 6a3bl 7aHHBIX, 00ECTICEUMBAIOIINX
(GYHKIIMOHUPOBAHUE OMpeaeTUTeNsI.

PE3VYJIBTATDI

CorjlacHO OMUWCaHHOMY aJrOpUTMYy ObLT CO31aH
5JIEKTPOHHBIN OTTpeae TN TETbHBIN KITI0Y IS 32 BUIOB
n 10 cekumit pona Alternaria n pa3MmenieH B cetu MH-
tepHet (http://alternaria.ru). Kiirou uMeeT nBe Bep-
CHU — PYCCKOSI3BIYHYIO U aHTJIOSI3BITHYIO.

IMopsimok ucnonb30BaHUS KiTIo4a:
1. B meBoit BepxHeit maHenn “JlocTyITHbIe TpU3HA-

K1’ HEOOXOAMMO BbIOpaTh MPU3HAK, KOTOPBIM Ka-
JKeTcsl TToJIb30BaTe 0 HarboJiee Jerko HabroaaeMbIiM
U XxapakTepHbIM. BbIOOp Npu3HaKa rnpuBeaeT K NosiB-
JICHWIO B MpaBoi BepxHell maHean “JlocTyITHbIe co-

CTOSAHUA HpI/I3HaKa” BapMaHTOB €ro COCTOSIHUM.

2. B manenu “JlocTymHble COCTOSIHUS MpU3HaKa”
BBIOpATH ITOIXOsIIIee cocTossHue. [1pn HeoOXomMMO-
CTM MOXHO OTMETUTh HECKOJbKO COCTOSIHUIA, UC-
noJib3ysl KiaBuiry “Ctrl”. [1yist monTBep>XaeHusl Bbl-
0opa HeoOXOIMMO KINKHYTh Ha KHONIKY “BrIOpaTh”.
Bri6op oTobOpasuTcs B JIeBOU HUKHEH MmaHeau “Bbl-
OopaHHble mpu3Haku”. [Ipu 3ToM B IpaBoil HUXKHE
naHenn “PesynbraT maeHTUGHUKALIN’ OTOOpPA3UTCS
CMHCOK TaKCOHOB, 00jafaloluX MPU3HAKOM C JaH-
HBIM COCTOSTHUEM.

3. INoBropsth maru 1 u 2. IIpy BOBHUKHOBEHUU
COMHEHM B MPaBWILHOCTU BbIOOpA MpU3HAKa WJIU
€ro COCTOSIHUSI MOXXHO OTMETHUThb IpPU3HAK B JIEBOM
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HIDKHeM naHenu “BeiOpaHHbIe NpU3HAKK 1 YIAJIUTh
ero.

4. ITocne Toro, KaK B IaHenu “Pe3ynbrat uaeHTUdU-
Kalun” OCTaHeTCs OIMH TAaKCOH JIMOO MpU MCYEpIaHU
MIPU3HAKOB, KOTOPbIE JOCTYIHBI 1JIs1 HAOIIOAEHMSI, pa-
0ota ¢ kimouoM Tipekpataercs. [Ipy yMeHbIIIEHUN TaK-
COHOB-KaHJIWJATOB 10 OTHOTO PEKOMEHIYETCS BbIOpATh
COCTOSIHUSI €111€ OAHOIO MJIU HECKOJIbKUX IMTPU3HAKOB,
YTOOBbl YOEOUThCS, YTO OHU TaKXKe COOTBETCTBYIOT
ocTtaBlieMycs TakcoHy. IIpu HaBeneHUM Kypcopa Ha
OOBEKT C MOMOIIBIO JIEBOI KHOIMKW MBIIIM MOXHO
MPOCMOTPETH B OTIEJILHOM OKHE BCE COCTOSTHUS BCEX
MPU3HAKOB, XapaKTEePHBIX [IJIsI TaHHOTO TaKCOHA.

B xone paGoThI ¢ orpeneauTeeM UCIIOJb30BaHUE
onuuu “IoKa3bIiBaTh MPU3HAKKU TOJBKO OCTABIIMXCS
00BEKTOB” TaeT BO3BMOXHOCTh OTOOpaKaTh B BEpXHUX
OKHaX TOJBKO T€ MPU3HAKU U COCTOSIHUSI, KOTOPEIC
MMEIOT OTHOIIIEHUE K OCTAaBIIUMCS B IIPABOM HIKHEM
OKHe TakcoHaM. [Ipu3Haku, IO KOTOPBIM HEJIb3sI
nuddepeHIMpoBaTh OCTaBIIMECS TaKCOHBI, OKa3bl-
BAIOTCSI CKPBITHI.

B curtyanusax, korna Jajisi OMHOIO IMpU3HaKa OBIIO
BBIOPAHO HECKOJBKO COCTOSIHMIA, OIMLUS “TIOKa3bI-
BaTh 0OBEKTHI, HOAXOMSIINE XOTsI ObI II0 OMHOMY ITPH-
3HaKy”’ MMO3BOJISIET OTOOpaKaTh B IIpaBOif HUXKHE Ta-
HEJIM TOJIBKO Te¢ OOBEKThbI, KOTOPhIE COOTBETCTBYIOT
BBIOOPY XOTsI OBI IO OTHOMY COCTOSIHUIO TIpM3HAaKa, a
He 1o BBIOpaHHON KOMOMHAIIWMU.

IIporpamma NaviKey moTeHLMalIbHO MO3BOJISET
KCII0JIb30BaTh U PSIJ APYTUX oMLK U GyHKUMii. B Ha-
CTOsIIIEt BEpCUM OIpeaeauTesisi TpuooB pona Alter-
naria 3aBUCUMbI€ MPU3HAKU 1 YHUCJIOBbIE 3aIIPOCHI HE
ObLIIM MCMIOJIB30BaHbI, U IJIs1 BCEX TAKCOHOB BCE MPU-
3HaKM B 0a3e TaHHBIX UMEIOT MPUBSI3KY K OTHOMY WU
HECKOJIbKUM COCTOSIHUSIM, TIOTOMY BbIOOD COOTBET-
CTBYIOLIMX OMIUH (UCIOJB30BaTh 3aBUCUMOCTbD IPU-
3HAaKOB, INPUHUMAaTh OoJiee IIMPOKUE WHTEPBaJbI,
MPUHUMATH EPEKPhIBAIOIIMECS] UHTEPBAJIbl) HE BJIM-
geT Ha xon uaeHTudukannu. Onmums “IoKa3bIBaTh
00BEKThI, HE MMEIOIIME BBIOPAHHBIX MPU3HAKOB” B
JIaHHOM OIpeaeuTeNe Takxke He (YHKIMOHaJIbHA,
MOCKOJIBKY JIJISl BCEX TAKCOHOB YKa3aHO XOTsl Obl OTHO
COCTOSIHUE KaXKIIOTO IMpU3HaKa.

OBCYXIEHMNE

CoBpeMeHHas cUcTeMaTrKa CyMYaThiX TPUOOB 10~
BOJIBHO JUHAMMWYHA U B OOJBIIMHCTBE CIy4acB OMU-
paeTrcs Ha KOMIUIEKCHBIN (Imonmda3Hblil) ITOIXOM,
BKJTIOYAIOIIMIA HaOM0IeHEe MOP(POTOTUYECKUX TTPU-
3HAKOB, U3y4eHUE (PU3UOJIOTMIECKUX CBOMCTB U (pU-
JIOTEHETUYECKUIT aHanu3. MoJIeKylIsapHO-TeHETUYEe-
CKHME€ METOAbl YHUBEpPCaJIbHbI 1 MO3BOJISIIOT MPOBO-
IWTh TOYHYI0O M HaAEXHYIO WASHTU(MUKALIIIO
TaKCOHOB, TOIda KakK HaOmomeHrue Mopoaorude-
CKHMX TIPU3HAKOB TPYJOEMKO, TpeOyeT cIielraabHbIX
HaBBIKOB 1 HE BCEra JaeT OQHO3HAYHOE IIpeACcTaBIIe-
HIE O TAKCOHOMMYECKOM CTaTyCe UCCIETyEMOIO IpH-
6a. ITo aTOil MpUYMHE MpaKTUKa COCTaBJIECHUS U MC-
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Taomuna 1. TakcoHOMMYECKME MPU3HAKWA M UX COCTOSIHUSI, UCTIOJIb30BaHHbIE MPU CO3MAHUM 3JIEKTPOHHOTO KJItoua ISt
uneHTuduKalu BUIoB Alternaria

[MpusHak CocrosiHue

Cniopsl — 6a3oBast (popma OyJaBa (BJITUIIC C BBITSIHYTHIM BBIPOCTOM WJIM BTOPUYHBIM KOHUIUEHOCIIEM)
rpyuia, OyjiaBa, BBITSSHYTBIi OBasl

rpyuia, oBaj, SJUIATIC, HWJIMHIP, HOTAA C KOHUIUEHOCIIEM

OBaJl, JUIUIIC

y3Kas OyjiaBa (HMJIUHIP C JIUMHHBIM BEIPOCTOM)

y3Kasi OyJ1aBa, BBITSIHYTBIN OBaJl, [VIMHHBINA IWJIUHAD

LHWIUHAP, Y3KUHA JUIUIIC

11ap, KOpOTKMii oBasl

HIMpoKasi OysiaBa (IMPOKHUI1 OBAJI C BBIPOCTOM WIM BTOPUYHBIM KOHUIUEHOCIIEM )
LMIUPOKUI LUIUHAP, JUTUATIC, OBaJl, UHOTJA aCUMMETPUYHBII

SJUTUTIC, IIMpOKas OyjiaBa, MHOTIA aCUMMETPpUYHAas

Criopbl — 6a3ajibHast KJIeTKa OKpyTJiasi, HO MHOT/A CJIeTKa 3a0CTpeHHas (Cy>KeHHasT)
OKpymiasi, IIUpOKast WIN y3Kast

Criopbl — anuKaJibHas KJIeTKa He3pe- BBITSIHYTasl KOHWYECKasi WIM HUJIUHAPpUYecKast
JIoM CIIOpPbI IIMPOKasl 3aKpyTJIECHHAsT VI KOHUYeCcKast

Crniopbl — anuKajbHash KJIeTKa 3pesioit aNMKaJIbHBINA BEIPOCT

CIIOpbI aIluMKaJbHbI BBIPOCT UM BTOPUYHBIN KOHUIUEHOCEIL
BBITSIHYTas1 KOHUYECKas WJIN UUJIUHIPUYIECKAST
HEeSIBHBII BTOPUYHBIN KOHUAMEHOCeI 1 —5 MKM JUTMHOM
XOPOILO BbIPAXXEHHbIN BTOPUYHBI KOHUIUEHOCELL
IIMPOKAs 3aKPYIJIEHHASI UKW BTOPUYHBI KOHUAUEHOCEL]
IIMPOKast 3aKpyrJIEHHAs U KOHUYeCcKast

Cnopsl — mmHa kopnyca (KMA* wiu 15—-30 (35) Mxm
V8*¥) 20—45 MKM
30—60 MKM
40—80 MxMm
60—100 MM
80—130 MkM
6onee 130 MxMm

Cnopsl — IJIMHA Kopryca (eCTeCTBeH- 15—30 (35) Mxm
HBI cyOCcTpar) 20—45 MKM
30—60 MKM
40—80 MKMm
60—100 MM
80—130 MmxkMm
6onee 130 MxMm

Cnopsl — TOMIIMHA 10—15 Mxm
12—18 Mxm
15—20 MmxMm
18—25 MKM
20—35(40) mxm
4—10 MKM
8—12 MkM
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Taomuua 1. [TponomkeHue
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Tlpusnak CocrosiHue
Cnopbl — cenThl ornepeynble — koau- | (1)2—7
4eCTBO (6)8—12 (15+)
1-5
3-8(12)
Criopbl — CenThI TPOIOJbHEIE U Kockle — | 0
KOJIMYECTBO 0—3
0—6
1-9
2—11
5—15

CHOpI)I — CCIITBI MOINIECPECYHDBIC — TOJI-
TrHa

3aME€THO TOJIIIEC U TEMHEC CTCHKHN (I[I/ICTO— 4 BYCGHT])I)

TOJICTBIC U TCMHBIC KaK CTCHKa (,Z[I/ICTO— n BYCCHTI)I)

TOHKHUE U OTHOCUTEJIBHO CBETJIBIC (TOJ'leO ,ZI,I/ICTOCCHT])I)

TOHKHUE CO CBETJILIM YIJIOBATBIM YTOJIIICHHUEM I10 ITIEPUMETPY KIECTKN

Cnopbl — MEPETSKKU BO3JIE CENT

HeOoblINe, Y OOJBITUHCTBA IMEPErOPOIOK
HeOOJIbIINE, Y HEKOTOPHIX 00Jiee TOJICThIX IEPEropoaoK
OTCYTCTBYIOT WY €1Ba 3aMETHbBI

OYEHb BEIpaKEHEI

Criopbl — BBIPOCT anMKaJbHBII —
mHa (KMA)

OTCYTCTBYET
OTCYTCTBYET WJIN KOPOTKHIA (o 50 MKM)
yalle IUHHBIN (6onee 100 MKM)

yaiie JUIMHHBIN (6o1ee 200 MKM)

qaire HeamuHHBIA (50—100 MxM)

CHOpr — BBIPOCT anyKaabHbIA — BETB-
JICHUEC

Hepenko BeTBsiuiics (1—3—5 BeTBeii)
OTCYTCTBYET

NpPOCTOM

MPOCTOIi, NHOTAA BeTBsIuiics (1—3 BeTBeii)

MPOCTOI, MHOTIA Ha BEPIIIMHE MTPOPACTAET KOPOTKUM BTOPUIHBIM KOHUIUEHOC-
1eM
MIPOCTOIi, penko BeTBsmuiics (1—2 BeTBeil)

C]'[Opbl — BTOPHWYHBIC KOHNIAUCHOCIbI
alTMKaJIbHbIC

KOPOTKHUE U IJIMHHBIE (60see 20 MKM)

KOPOTKHE Ha BEPIINHE TOHKUX alTMKAJIbHBIX BHIDOCTOB
OTCYTCTBYIOT

OTCYTCTBYIOT Un KopoTkue (10—20 Mxm)
OTCYTCTBYIOT, KOPOTKME WIH IIUHHBIE (00aee 20 MKM)
HoYTH Bcerna kopotkue (He 6onee 10—20 Mxm)

C]'[Opbl — BTOPHWYHBIC KOHNIAUCHOCIbI
AIlTMKAJIbHBIC — JIOKYChl KOHNAWOI'CH-
HbIC

BTOPUYHBIE KOHUIUEHOCIIBI OTCYTCTBYIOT
o (1) 2—3 u GoJiee Ha (KaxKa0i1) BEpIIMHE

1Mo 1 Ha BeplIMHe KOPOTKMX KOHUINEHOCIEB U 1 —3 — Ha IJTMHHBIX
no 1—2(3) Ha (Kaxmoit) BepIlIiHe

yae 1o 1 Ha (Kaxkmoii) BepllHe

Cr[opr — BTOPHWYHBIC KOHUINCHOCIIbI
JJaT€paJIbHbIC

Hepenko, mo 1—2
Hepenko, 1o 1—3 u 6oJiee
OTCYTCTBYIOT

penKo, OMMHOYHBIE

MUKOJIOTHUA U GUTOIATOJIOTIUA
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I1pusznak

CocTtostHuE

Criopbl — LIBET

KOPUYHEBBIN, OJIMBKOBBIN, XKEJITO-KOPUYHEBBINA
CBETJIO-XKEJIThIN

TCMHO-KOpI/I‘-IHeBI)II‘/JI

Criopbl — KJIETOYHAsI CTEHKa

mIaaKasi
mIagKasi WM MEJIKOTOYeUHAasT

1ajaKasi, MeJIKOTOUYeYHasl MJIM MEJIKO3EpHUCTas

yalle BCero oT MeJKOTOUEeYHOI 10 KpYIMTHOOOpOo1aByaToit

Kynbrypsr — konmonnu Ha KCA

6apX3TI/ICTI)I€ TEMHBIC (SCJICHI)IC, OJIMBKOBBLIC, prKeBaTbIe)

MYLIMCTHIE CBETIbIe (OECLIBETHBIE, CEPOBAThIC, XKEJITOBAThIE, PO30BATHIE)

IIYHIHUCTBIC CEPbIC NN 3CJICHbIC

KynbTypsl — guaMeTp KOJOHMI Ha
KCA*** (7 cyT)

oonee 2 cM
He 6oJjiee 2 cM

Kynbrypbl — cnopoHoienue Ha KCA
(7 cyr)

OTCYTCTBYET WJIM OYE€Hb CKYITHOE
YMEpeHHOE MU OOWIbHOE

KynbpTypbl — HaMuue XJ1aMUI0CIIop ecTb
(XpYITHBIX, TEMHBIX) HeT

KynbpTypbl — HaJIMIme MUKPOCKIIEPO- eCcTh
11eB HeT

KynbTypbl — HaIM4umMe TI0J0BBIX TeJl eCcTh
WJIM X 3a4aTKOB HeT

CnopoHoIlleHre — BHEITHWIT BUJL

IpO3/U CIop
KYCTMKM U3 cIOp (MHTEHCUBHOE BETBJICHUE)
MMPEUMYIIECTBEHHO OMMHOYHBIE CTIOPHI
MPOCTbIE LEMOYKHU CIOP

cJierka BeTBUCThIE 1ieTIouku crop (1—5 BeTBeit)

CHOpOHOLHeHI/IC — LOEIIOYKHU CIIOp —
JJINHA

1—2 cIiopsI B psiI

1—3 criopsl B psin

2—5 criop B psn

4—8 cIIop B pAI

5—10 u Gosnee criop B psin
1IeToYeK HeT

KonunaneHocbl — 91C10 KOHUINOTCH-
HBbIX JIOKYCOB

no 1—2 Ha (Kaxmoit) BepIiHe
no 1—5 Ha (Kaxaoit) BepuHe
o 3—10 Ha (Kaxmoii) BepIirHe

Konuouenocner — popma

M3BUJINCTBIE (KOPOTKUC)

IIPpAMBIC NJIN KOJICHYATBIC (HpOCTLIe HNJIN BETBUCTHIC, Mo0oit )IJ'II/IHI)I)

KoHuaueHoc1bl — BeTBIEHUE

HEPEOAKO BETBUCTLIC
IIPEUMYIIECTBEHHO HEBETBUCTLIC

KoHuaneHocupl — IJMHA

50—100 MkM
50—250 MKM u 6071€€e
OOBIYHO 10 50 MKM

KoHuaueHocubl — TOMLIMHA

5—8 MKM

OoJiee 8 MKM

MeHee 5 MKM

MeHee 8 MKM ¢ pacimpeHueM > 10 MKM y OCHOBaHUS

MUKOJOTHUA U PUTOIIATOJIOTHUA  ToM 56
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IMpusnak

CocTtostHUE

Cyb6cTpart

[{3R1}

Ipomoea — Gatat
Papaver — max

Poaceae — 3n1axn

Pyrus — rpyuia

Sonchus — ocot
Zinnia — MAHHUS

2KMBOTHBbIC

MpoYre pacTeHUs

(KOpHEMJI0abl)

Fabaceae — 6060BbIE

Sesamum — KyHXYT

Acalyphae — akanuda

Allium — nyK, 4eCHOK

Apiaceae — 30HTUIHBIE

Araliaceae — apanueBbie

Asteraceae — CIIOXHOIIBETHbBIC

Brassicaceae — KpecTOLIBETHbBIE

Calendula — xanennyma

Caryophyllaceae — rBo31UYHBIE

Cucurbitaceae — THIKBEHHbBIE

Cyperaceae, Juncaceae — 0COKOBbIE, CHTHUKOBbIE

Daucus — MOPKOBb (HaZ3eMHbBIC OPTaHbI)

Eryngium — ciHETOJIOBHUK

Helianthus — moncotTHEYHUK

Silybum — pacTtoporiiia
Solanum (Lycopersicon) — Tomat

Solanum — xaptodenb, maciaeH (He ToMaT)

I104Ba, MOpCKada BOoga, MOPCKHUE paCTCHUA, IIOMET

PaCTUTECIIbHBIC OCTaTKM, MaTE€pUaJIbl PACTUTC/IbHOTO ITPOUCXOXKICHU A

IMpumeuanue. *KMA — kaprodenbHO-MOPKOBHas arapu3oBaHHas cpena (Simmons, 2007); **V8 — araprzoBaHHast mATaTebHAS cpeaa
Ha OCHOBE CMECH OBOIIHBIX COKOB (Simmons, 2007); ***KCA — kapTodenbHO-caxapo3Hasi arapu30BaHHasI cpefa.

TOJIb30BAHMSI OIpEeIEUTE/Ie yTpaurMBaeT CBOIO TTOITy-
JIsIpHOCTh. OHAKO BO MHOTHX CIIyYasX JabopaTOpuH,
MPOBOIIIME PYTUHHBIE aHAIM3bI B LIEJSIX (pUTOCAHM-
TApHOTO MOHUTOPMHIA, HE pacloiaraloT TeXHUIEeCKM-
MU ¥ BpeMEHHBIMU BO3MOXHOCTSIMU 1T IIPUMEHEHMST
MOJIEKYJIIPHBIX METOAOB M HYKHAIOTCSI B JTOCTYITHBIX
PYKOBOICTBaX IS MACHTU(UKALIMM OPraHM3MOB IIO
MopdoiornueckuM nmpusHakam. B To xxe Bpemst, naxe
IIpU IIPOBEASHUU MOJIEKYJISIPHO-TEeHETUYECKOro aHa-
JM3a, HeobxomuMa TpeaBapuTelIbHAsT MIeHTU(MMKA-
s rpuba 11t GopMUPOBaHUs padoyeil TMIIOTe3bl U
000CHOBAaHHOTO BHIOOpaA JOKyca IJISI CEKBEHHPOBa-
HUS UK crieurduuyHbix npaitmepoB s TTIHP. TTo-

MUKOJIOTHUA N ®PUTOIIATOJOTI A
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OTOMY MOXKHO ITPpEAITOJIOXKHNTD, YTO OIIPECACINTECIBbHBIC
KJIIOYH, 3aHAB CBOIO OIIPEACJICHHYIO HUIITY, HE UCUYE3-
HYT ITOJITHOCTBIO.

Wnentudukanus mo Kiwovy, ecjiu 3a Heil He ciie-
JIyeT MOJICKYJISIpDHBIM WIM WHOM aHaIu3, JO/KHA 3a-
BepIIATbCS TIIATEJIbHBIM CpaBHEHHMEM o6pasla ¢
MMEIOLIUMMUCS B JIMTEpaType ONMMCAaHUSIMU U U300pa-
KEHUSIMU BUJA, KOTOPBI ObLT BEIOpAaH B XOI€e OIpe-
IeJaeHusI. DTO 0COOEHHO aKTYaAJILHO JJISI TpUOOB pona
Alternaria, TOCKOJIbKY MHOTHE BUAbl OQHOBPEMEHHO
GOpMUPYIOT KOHUIWU, CUIILHO OTJIMYAIOIIUECS IO
dopme u pasMmepam. I[lpu mmeHTMIUKAINNT TPYTHO
MOHSTh, KAKME KOHUIUU CTOUT CYUTATH MOJIOABIMU, a
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Kakue 3peabIMU, U OaxKe 3pelible KOHUOUWA MOTYT
WMETh TTapaMeTphl, BAPbUPYIOIIUE B IIMPOKOM THA-
na3oHe 3HadyeHuit. I1o 3Toit mpuuMHe pa3HbIe HUCClie-
JIOBaTeJIM MOTYT CyOBEKTMBHO BOCIHPMHMMATL Ha-
OromaeMble IO MUKPOCKOIIOM CTPYKTYPHI M MX pa3-
MEpBbI, OIIEHWBasi BC€ KOHUIWU Cpa3y WU TOJbKO
HauboJsee KpymnHbie. B pazpaboTaHHOM onpenemTe-
Jie Ha HY>KHBIM TAKCOH MOXHO B PSJI€ C/Ty4yaeB BBIIATHU,
BBIOpaB He TOJIbKO HanboJjiee xapakKTepHble MOPp(POJIo-
rM4ecKre mapaMeTpbl, HO TakKXe U OJM3KHE K HUM
3HAYCHMsI. DTO YMEHbBIIIAeT BEPOSITHOCTh MCKIIIOUE-
HUSI HY>KHOTO BUIa U3 PE3yJIbTaTOB UASHTU(MUKALINH,
HO 100aBJIsIeT B HUX CXOTHBIE IT0 MOP(OJIOTUH BUIHL.

st npeATMUKALIMKA pa3IMIHbIX OPTAaHU3MOB, B
MepByI0 ouepenb HacekoMmbix u pacteHuil (Kuoh,
Song, 2005; Brach, Song, 2006; Schneider et al.,
2019), HO TaKKe U OTAEIbHBIX TPYIII I'PUOOB 1 Ipubo-
nonooHbBIX oprann3MoB (Chenari Bouket et al., 2015;
McTaggart et al., 2017; Petersen et al., 2022), pa3pabo-
TaHO HEMAaJIO 3JICKTPOHHBIX KJIIOYEeil ¢ pas3IMYHBIMU
BapuaHTaMUu UHTpedelica, cpei KOTOPHIX, ITO Hallle-
My MHEHUIO, (POpMAT MHTEPAKTUBHOTO OIIPEACIINTE-
JIsI ¢ YeThbIpbMsI OKHaMM Haubosee ynobeH. Hekoro-
pbie TIOJOOHBIC OHJIAMH OIpeNcaUTeIN IepecTaau
OBITh JOCTYITHBIMM M3-3a OTKa3a OONBIIMHCTBA pa3-
paboOTYMKOB MHTEPHET-0pay3epoB MoaaepKnBaTh Ja-
va-alIuleTl W3  CcOoOoOpaxeHuii  Oe30ITacHOCTH.
I1o 310l mprunHeE IIpeacTaBIeHHBIN B JAHHOM CTaThe
OIpEeNeNUTENIb TakKXe MOXET ObITh HCIIOJIb30BaH
TobKO oddnaiiH. IIporpamMmmHoe obecriedeHue ISt
CO3MaHUsI W WCIIOJb30BaHMUSI Kioua OecruiaTHOE.
Taxke mMoMHUMO 0a30BOro aHMIOSI3LIYHOIO WHTEP-
deiica HaMu ObLIO OOecHeuYeHO CO3daHue PYCCKO-
sa3b1yHO# Bepcum NaviKey v. 5.01. CyliecTBytoT apy-
rue IuiaTopMbl UIST CO3MAHMSI OIPEIeIUTEIILHBIX
Kimoueit, B TOoM umcie KomMmepueckume (Lucid,
https://www.lucidcentral.org).

B xauecTBe mpuMepa ompeneauTensi, Hanbonee
CXOIHOTO C HAIllMM I10 CTPYKTYpE, MOXHO yKa3aTh Ha
KJIIOU IS MASHTU(UKALINY TpUOOMOIOOHBIX Opra-
HU3MOB pona Phytophthora de Bary (Ristaino, 2012).
baza onpenennrtens ocHoBaHa Ha 20 Mopdoiormnye-
CKUX U KYJbTYpaIbHBIX IIpM3HAKaX W IO3BOJISIET
uneHTuduLmpoBaTh 55 BUunoB Phytophthora. Oniucanue
KaXKJIOTO BHA JOMOMHEHO poTorpadussMu U pUCyHKa-
MU, MH(DOpMalIreit o reorpadryeckoM pacrpocTpaHe-
HUU U KPYyTe X035IeB, a TAKXKe CChUIKAMU Ha AETTOHUPO-
BaHHbIe B 0a3e NCBI GenBank HykjieoTHIHbBIE TTOC/IE-
JIOBATEIbHOCTU HECKOJIBLKMUX T€HOB TUIOBBIX IITAMMOB.
CxomHbIM 00pa30M OPraHU30BaH KJIIOY JIJIs UAEHTH-
dukauum 78 npencraBureieit poga Pythium Pringsh.
(Moorman et al., 2014), ocHoBaHHBII Ha 32 Mopdo-
JIOTUYECKUX U KYJIbTYpPaIbHBIX MTPU3HAKAX, BO3MOX-
HbIE COCTOSIHUSI KOTOPBIX JOMOJHEHbI HANISITHBIMU
MukpodoTorpadmusIMi U PUCYHKaAMU HaOJI0JaeMBbIX
ctpykTyp. [To3nHee Ha OCHOBE HOBBIX 3HAHUI O CU-
CTeMaTHUKe 3TOI TpyIIIbl OpraHN3MOB OBITT pa3pado-
TaH OoJiee MOJHBIA KIIIOY, COAepXKallMii ONucaHue

MUKOJIOI'A U PUTOIIATOJIIOTUA

88 BumoB Pythium (Chenari Bouket et al., 2015). I1pu-
BeIeHHBIC KITIOYM OBLITN pa3padboTaHbl IUIST CTICIIAT -
CTOB B 00J1aCTH OMOJIOTUH M 9KOJIOTUH, HEe 3aHUMAlO-
LIVXCS TAKCOHOMUEH.

st 0OydeHUsI CTyIEHTOB 1 acCIIMPAaHTOB, a TaKXKe
TEXHUYECKOTO IIEpCOHAaNa, OCYIIECTBIISIOLIETO py-
TUHHBIN (DUTOIATOJIOTMYECKMI aHaIn3, ObLI pa3pa-
0OTaH KITIOY JJIST MASHTU(PUKAIINMA TPUOOB, BCTpeUa-
FOIIMXCST HA CeMEHax OBOIIHBIX KyIbTyp (Pierozzi et al.,
2020). B 6a3e ompenenuTesist Bcero auinb 11 BUIOB,
cpelnu KOTOphIX TpU Buna Alternaria. JJocTOMHCTBaMU
KJIIoUa SIBJISIIOTCS €ro MpOCTOTa U HaJluyue WILIIO-
crpanuii. Ho B To XXe BpeMsl HeJib3sl HE OTMETUTh Ma-
JIO€ KOJIUYECTBO IIPU3HAKOB (ILIECTh), MO KOTOPBIM
BEIETCS OIIpeAcICHUE.

OueBUIHO, TOTPEOHOCTh B OTNpeneIMTEIbHBIX
KJTI04ax JJIsl UASHTU(UKALIMY OPTAaHU3MOB B OJIvzKaki-
1Iee AecsTUiieTue coxpaHutcs. MHTepakTUBHbBIE MO-
JIMTOMUYECKUE KIIIOYM [JIsl pelleHUus] dTOM 3aaayu
ynobHee U 3(PEKTUBHEE KIACCUUYECKUX TUXOTOMU-
yecKux mpeamecTBeHHUKoB. IlockonbKy Habstoae-
HUe MOP(POJIOTUY MUKPOMULIETOB OOBIYHO TTOApasy-
MEBaeT UCIO0JIb30BaHUE J1abopaTOPHOTO 00OpyI0Ba-
HUS1 (MMKPOCKONBI, O0OpymoBaHUE IJISI pabOTHI C
YUCTBIMU KYJbTYpaMu), TO B CO3MAHUM DJEKTPOHHBIX
KJIIo4eit it cMapT@dOHOB HET OOJBIION HEOOXOIM-
mocTtu. [To HanteMy MHEHMIO, O0Jiee BOCTpEeOOBaHHBI-
MU OyIyT BEpCUM KJIIOUeil i1 CTallMOHAPHBIX KOM-
MbIOTEPOB, KOTOPHIC MO3BOJIST MPOBOAUTb UIECHTU-
duKalio MUKPOMUIIETOB 10 YPOBHS pPOJIOB U
cexumii. HapexxHast uaeHTUUKALMS 10 YPOBHS BUAa
C TIOMOIIIBIO TAKOTO KJII0Ua BO3MOXHA TOJbKO JJIsl BU-
JIOB C XOpOIIO OTJIMYUMON MopdoJioThueid uiu npu
YCJIOBUY TIOAKPEIUIEHWSI BUIOBOM MPUHAIIEXHOCTH
MOJIEKYJISIPHBIMU METOJIaMU.
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An Electronic Key for Identification of Alternaria Fungi Common in Russia

Ph. B. Gannibal“* and A. S. Orina%**

®All- Russian Institute of Plant Protection, St. Petersburg, Russia
#e-mail: fgannibal @vizr.spb.ru
#o_mail: orina-alex@yandex.ru

Alternaria fungi are ubiquitous and can be found on various substrates. Among them many species are the caus-
ative agents of economically significant diseases of crops. In Russia, more than 30 Alternaria species have been
revealed on crop and wild plants. This article describes the electronic multi-entry polytomic interactive key for
identification of the most common Alternaria sections and species occurred in Russia. Thirty two morphological
and cultural features were selected among those that are used in the systematics of the Alternaria genus and are
convenient for the identification purposes. For each feature a list of possible states was compiled (from 2 to 29).
As a result, a key was developed for 32 species and 10 sections of Alternaria fungi. It is available at http://alter-
naria.ru as Russian and English versions. The NaviKey v. 5.01 Java applet was used to operate the key.

Keywords: Alternaria alternata, Alternaria brassicae, Alternaria brassicicola, Alternaria dauci, Alternaria linariae,
Alternaria porri, Alternaria radicina, Alternaria solani, microfungi, morphology, electronic identification manual
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ITpoBOAMMBIIA €3KEeroqHbIiA MOHUTOPHUHT ITOKA3bIBAET, UTO B MOCJEAHME TOIBI BO MHOTUX pernoHax Poccuu
B IIaTOT€HHOM KOMILIEKCE CeIITOPMO3HBIX MSITHUCTOCTEM MILIEHUIIBI TOMUHUPYET BUL Zymoseptoria tritici.
B cratbe npencTaBiieHbl pe3yJIbTaThl U3y4eHUsI BUAOBOTO COCTaBa BO3OYIUTENEi CENTOPHUO3a 36PHOBBIX KYJIb-
Typ B 2021 1. UHbeKunmoHHbIi MaTepuall OblJ1 COOpaH Ha O3UMOIi U sIpoBOii MieHuI1le U3 TamMOoBCcKoM (1Ba
paiiona), JleHuHrpanckoii (Tpu paitona), CaparoBckoii (onuH paiioH), JIumeuxkoii (omuH paitoH), BopoHex-
cKoit (onuH paiioH) oGiacTteii, Pecriyoauk Jlarecrana u Kanmeikuu, a Takke KpacHomapckoro kpasi (4eTbipe
paiiona). Bcero uzydyeHo 120 coproo6pas3noB mineHunsl. [1o HammM HaGmoneHusIM, Z. tritici 06pa3yeT HeKpo-
TUYECKUE TTITHA C TMKHUIAMMU Ha O3MMOM MIIeHNEe, HaunHasl ¢ (a3bl BcxomaoB (26—29 1o wmkaie Llamokc).
BcrpeuaeMocTs Buna Z. tritici Ha cOpTax 03MMOIA MILIEHULIBI U3 U3YYEHHBIX PETMOHOB U 00JIaCTEM U3MEHSIIACH
ot 100 1o 64%, Ha coptax s1ipoBoii mieHubl — oT 100 10 57.9%. Bunwl Parastagonospora nodorum v P. avenae
f.sp. triticea 06Gpa3yrOT HEKPOTUUECKUE IISITHA C MIMKHUIAMM Ha JIMCThIX, IT00erax, Kojaoce, Kak IpaBuiio,
HauyuHas ¢ ¢as3bl KojomeHus (51 o mkane [Hanokc). Cpean n3yyeHHBIX cOpTooOpasoB Bun P. nodorum 3a-
HUMaJT BTOPOE MECTO B TTATOTeHHOM KOMILIEKCe, yCTynasl Bumy Zymoseptoria tritici. C UCTIoJIb30BaHUEM MOJIe-
KYJISIPHBIX MapKepOB IpoBeAeHa uaeHTudurKalus reHoB, Konupytomux NEs y 145 MOHOKOHUIMATIbHBIX U30-
nstoB Parastagonospora nodorum v 122 P. avenae f.sp. triticea, nonydeHHbIX 13 06pa3uoB 2021 r. Y MOHOKOHU-
IUAIbHBIX U30JISITOB OTMEYAJIMCh KaK eMMHUYHbIE TeHbl SnTox1, SnTox3 n SnToxA, Tak U coyeTaHus 110 ABa
reHa B OQHOM reHoTurme. I1o HaIUYKnIo XapakKTEPHOTO MPOAYKTa aMIIM(PUKALIMY MOXHO IIPEAIIOI0XKUThH Ha-
nuune Tpex NEs reHoB y MOHOKOHMAUAABHBIX U30J9TOB P. nodorum JlenuHrpanckoit 1 TaMOOBCKoii 00J1.
IIpucyrctBue reHoB SnTox 1, SnTox3 MOXHO IIPEANOIOXKUTE B TeHOTHUIIE U30JIITOB P. nodorum n3 CapatoBCKOM
00J1. 1 u3onsaToB P. avenae f.sp. triticea n3 Tam6oBcKoit 1 BopoHexckoii oonacreii. KpoMe Toro, orMeyeHo Ha-
JIMYMe IPOayKTa aMIUTNGUKAIIMK XapaKTepHOro mJisi reHa Snox3 cpenu obpa3nos P. avenae f.sp. triticea u3
KpacHomapckoro kpasi.

Knroueewie cnosa: renbi-3ddextopsl, [T P-qunarHocTuka, nmieHua, NSTHUCTOCTH, pacIIpOCTpaHEHUE, CEITO-
puro3, GuTonaToreHHbIE TPUOKI

DOI: 10.31857/50026364822060113

BBEAEHWE

CenTopuo3bl — onacHbIe 3a00JIeBaHUS 3€PHOBBIX
KyJabTyp. OHM XapaKTepU3ylOTCsl 0Opa3oBaHUEeM He-
KPOTUYECKUX MSITEH Ha JTUCThSIX, HOPaXKEHUEM KOJIO-
ca ¥ caMoi 3epHOBKU. B roabl asnmuuToTHil, BHI3BaH-
HBIX CENITOPHUO3aMHU B pa3HbIX permoHax Poccuum, no-
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Tepu ypoxast MoryT npeBbimath 40% (Sanin et al.,
2012, 2015).

B kxauecTtBe BO30OyquTEIE BHICTYIIAIOT HECKOJIBKO
BUJIOB TpUOOB, OTHOCSIIMXCS K Pa3HBIM poaaM U ce-
meiictBaM. CaMbIii pacnpOCTpaHEHHBIM BUI — Zy-
moseptoria tritici (Desm.) Quaedvl. et Crous (Myco-
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sphaerellaceae), BO30yoUTENb CEITOPHUO3a JIMCTHLEB
MMIIICHUIIBI, TPUTHKAJIE, TIMEHS, PXKMU.

Bun Parastagonospora nodorum (Berk.) Quaedvl.,
Verkley et Crous mapa3suTHupyeT Ha JIMCThSIX, CTEOJISIX,
KOJIOCOBBIX UCILYSIX U OCTsIX MiueHu1k! (Shah et al., 1995;
Pakholkova, 2003; Bennett et al., 2007; Sanin et al.,
2018; Zeleneva et al., 2021). Takke OH HepeaKo ITopa-
JKaeT ceMeHa. 3epHOBKA CTAHOBUTCS LIYTLION, HETO-
HOLICHHOM, CHIDKAeTCSI €€ CKOPOCTb IIpOpacTaHUs.
IIpu cunbHOM 3apaXkeHUY IIPOMCXOIUT IMTOPaAXKEHUE U
OTMMPaHUE KOJIEOIITUIIEH.

Eme onun Bun poma Parastagonospora TIpencTaB-
JIeH nByMs1 (h)opMaMu B 3aBUCUMOCTHU OT CIlellnaan3a-
o K xo3stmHy: P avenae (A.B. Frank) Quaedvl.,
Verkley et Crous f.sp. triticea (mmeHuaHas dopma) u
P. avenae (A.B. Frank) Quaedvl., Verkley et Crous
f. sp. avenaria (oBcsaHas (popma).

P. avenae f.sp. triticea, Hapsny ¢ P. nodorum, siBisi-
eTCcd OMHUM U3 HamboJjiee BPEOOHOCHBIX MAaTOreHOB
mireHunbl Bo BceM mupe (McDonald et al., 2012).

Ha tepputopuu KpacHomapckoro kpasi MileHUILy
Tak:Ke Iopaxaet Bun Septoria triticicola Lobik (Mok-
hova, 2008). /laHHBII MaTOreH BCTpEYaeTCs pexe U
€ro pacrnpocTpaHeHUe, SKOJOTMUeCKe OCOOEHHOCTU
U BPEJOHOCHOCTb MOYTH HE U3YUYEHBI.

I'pubwsl pona Parastagonospora M3BECTHBI CBOEU
CITOCOOHOCTBIO CMHTE3MPOBATh HEKPOTPODHEIE 3P -
dexTopnl (necrotrophic effectors — NEs), B Tom uncie
creunuyHbIe K X03sguHYy TOKcUHBI (host selective
toxins — HSTs) mpenmyiiiecTBEHHO O€IKOBOI IPUPOIHI.
Ot 3(pdeKkTophl NeCTBYIOT KaK (haKToOpbl BUPYJIECHT-
HOCTU U BbI3bIBAIOT HEKPO3 Ha JINCThSIX COPTOOOPA3IIOB
TMIIEHULIbI, UMEIOIIIMX B CBOEM F'€HOME KOMILIEMEHTap-
HbIC TeHbl BOCIIPUUMYMBOCTU (= UyBCTBUTEIIBHOCTM)
(Friesen et al., 2007).

Y Buna P. nodorum vuneHTUOUIMPOBAHO BOCEMb
reHoB, kKomupyomux NEs, KoOMITIeMeHTapHBIX IEBATH
reHaM YyBCTBUTEIbHOCTU MieHUIIbI (Snn): SnloxA/Tsn 1,
SnTox1/Snnl, Snlox2/Snn2, SnTox3/Snn3-B1/Snn3-D1,
SnTox4/Snn4, Snlox5/SnnS, Snlox6/Snn6 v Snlox7/Snn7
(Duba et al., 2018). B HacTOsI1IMIT MOMEHT KJIOHUPO-
BaHbl TOJbLKO TpU 3P deKTOpHBIX TeHa P. nodorum:
SnToxA, SnTox1 n SnTox3 (Hafez et al., 2020).

I'en SnToxA xogupyeT 0e10K, MASHTUUYHBIN OEIKY,
KogupyeMomy TreHoM PtrToxA, KOTOpbIi TIepBOHA-
JaIbHO ObLI KJIOHUPOBAH Y Pyrenophora tritici-repentis
(Ballance et al., 1996). DToT GeIKOBBIf TOKCUH BBI3bI-
BaeT OOIIMPHEBIN HEKPO3 aCCUMWISIIMOHHON TKaHU
00pa3loB NIIEHUII, HECYLIUX TeH BOCIIPUMMYNBOCTHU
Tsnl (Faris et al., 2013). ToxA-romosnoru 66U OOHa-
PYXeHBI U y IPYTUX MNATOT€HHBIX TPUOOB PACTEHUIA,
Bkitodass Bun P. avenae (Lu et al., 2015; McDonald
et al., 2018; Navathe et al., 2020).

SnTox1 ObI1 IEPBHIM NACHTUUIIMPOBAHHBIM Te-
HOM, KOIMPYIOIIMM CEJIEKTUBHBIN TOKCUH y Parast-
agonospora nodorum. DTOT TOKCUH BBI3BIBA€T HEKPO3
TKaHeil y BOCIIPUUMUYMBBIX COPTOB ITIIIEHUIBI, HECY-
IIMX reH 9yBcTBUTEeAbHOCTU Snnl (Liu et al., 2004).

MUKOJIOI'A U PUTOIIATOJIIOTUA

JaHHBII TeH TakKe XapaKTepeH U i Buna P. avenae
(McDonald et al., 2013).

TokcuH, KogupyeMblii reHoM SnTox3 MOXeT B3au-
MOJIeiICTBOBATh C MPOAYKTAMM JIBYX TOMOJOTMYHBIX
reHoB (Snn3-B1 wu Snn3-DI) mieHULBI, pacIiiojio-
XEHHbIMA Ha XxpoMocoMax 5B u 5D cooTBEeTCTBEHHO
(Zhang et al., 2011). B nutepaType oTmMedaeTcs, 4YTO
B3aUMOEHCTBUE MPOAYKTOB TeHOB SnTox3/Snn3-D1
MOXET BBI3bIBATh 00JIee TSKEIIBIM HEKPO3 PACTUTEIb-
Hoit Tkanu (Zhang et al., 2011). Iloka3aHo, 4yTO TeH
Snn3-D1 Taxk e IPUCYTCTBYeT B reHoMe P. avenae
(Hafez et al., 2020).

[Ipencrasisio MUHTEpEC U3YYUTh BUIOBOI COCTaB
BO30OyIUTEJIE CeNTOPHO3a IMIIEHULLI B pa3IMYHBIX
pernoHax Poccum. A Takke OLIEHUTH M3OJISITHI poja
Parastagonospora U3 pocCUNCKUX MOMYJSILIUN Ha Ha-
mmuure/oTcyTcTBUe Y HUX TeHoB SnloxI, SnTox3 un
SnToxA ¢ TOMOIIIBIO CBI3aHHBIX C HUMU MOJIEKYJISIP-
HBIX MapKepOB.

MATEPUAJIBI 1 METO/1bI

Bcero B 2021 1. 06110 COOpaHO M ITpOaHAJIM3UPOBa-
HO 120 MH(MEKIIMOHHBIX 00pa31l0B O3UMOM U SIPOBOI
MIIEHUIBI ¢ CUMIITOMaMH CEIITOPUO30B U3 5 006Jja-
creit EBporeiickoit yactm Poccun, n3 KpacHomap-
ckoro kpas 1 u3 Pecryonuk Jlarectad u KaaMbIKuu
(ta6. 1). [Ton uHdeKIMOHHBIM 06Pa31I0M MOHUMAIU
JIMCThSI, CTeOJIM, KOJIOChSI MJIM Mepe3MMOBAaBIINE Ya-
CTU paCTeHUIi ¢ XOPOIIO BbIpaXXEHHBIMU CUMIITOMA-
MU CEITOpUO3a, COOpaHHbIE Ha OOCICIYEMOM IIOJIC
10 €TO0 JaroHaIu Yepe3 paBHbIE pACCTOSIHUS B OIIpe-
JieJleHHoe Bpems (HampuMep, Bo BpeMsl ydeTa). Pac-
TEHUSI OYMIIAJIM OT IIOYBbBI, IPOCMATPHUBaJIM MO OU-
HOKYJISIPHOM JIYIIOii, OTOMpPaI YIaCTKU C OOMIbHBIM
CIIOPOHOIIIEHMEM (MTMKHUAAMU) ¥ PETUCTPUPOBAIIN B
xXypHane. CoOpaHHBIII MaTepuan repbapu3npoOBaIn,
CKJIAAbIBAJIM B MAKEThl, CHAOXKAIN STUKETKOM C yKa-
3aHUEM MecTa, JaThl coopa, (ha3bl pa3BUTHUSI, COPTa U
COXpaHSUIM B XOJIOMWJILHUKE IJIsI ITOCJIEAYIOIIETro aHa-
Im3a B JabopaTOpHBIX yciaoBusax (Zeleneva et al.,
2021). KonnyecTBo MTHOULIMPOBAHHBIX JIUCTHEB U KO-
JIOChEB, COOpPAHHBIX C IO, ObUIO He MeHee 30 mpu
XOPOIIO BBIpaXKeHHBIX MpHU3HaKaxX 00JIe3HN U HE Me-
Hee 50 1pu 3aTpyAHEHHOW UNEHTU(DUKALIMM.

s ompenelieHrsT BUIOB I'PUOOB MCIIOJIb30BaIN
MUKPOCKOMUYECKUI aHaJIu3 (pparMeHTOB MOpakeH-
HoIi TKaHU. BuaoByto nmpuHAIIEKHOCTh ONPEAesIN
o popMe M pa3Mepy CIIOp, BHILICAIINX U3 ITUKHU/I
B Karuie Boabl (Pyzhikova et al., 1989). Mukpocko-
nuyeckas uaeHTU(GUKALMS BULOB CEIITOPUO3a OBI-
JIa TTOATBEPKIeHA METOAOM CEKBEHUPOBAHMUS C UC-
nojab3oBaHueM obopymoBaHus LIKII “I'eHoMHBIe
TEXHOJIOTUU, TPOTEOMUKA U KJIeTOYHasl Ouoyiorus”
®OI'bHY BHUHUCXM.

IMocne maeHTMOUKAIMKY BUIOB CENTOPMO3a TIPO-
BOIIVMJIM BBIICJICHNE MOHOKOHUIVNATBHBIX N30JISITOB B
YUCTYIO KYJbTYPY Ha arapu3oBaHHYIO Cpely KapTo-

ToM 56  Ne 6 2022



BUIAOBOW COCTAB BO3BYJIUTEJEN CENTOPUO30B MILIEHULIbBI 443

Taomuna 1. [TpoucxoxneHne uCob30BaHHBIX B paboTe 00pa31ioB 3ePHOBBIX KYJIBTYD

I1poucxoxnenue

Bcero o6pasion

O3umas IieHuIa SpoBas mmeHuIa

TambGoBckas o61. TamOboBckuii p-H
YakuHCKM p-H
JleHuHrpaackast oo. l'atyuHckuit p-H
JloMoHOCOBCKMIi p-H
BonocoBckuii p-H
KpacHomapckuii kpaii Tuxopeuxkuii p-H
CeBepcKuii p-H
HoBormokpoBckuii p-H
BricenkoBckuii p-H
Pecniy6nuka Jlarectan | epOeHTCKUIL p-H
CaparoBckasi 001. r. CaparoB
JIuneukas ooJ1. Jluneuxuii p-H
Pecrry6inka KaaMbikust

Boponexxckas 001. Kamenckuii p-H
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Ta6muna 2. Criucok npaiiMepoB, UCTIOIb30BAHHBIX JJIS1 BISIBIEHUSI MapkepoB reHoB SnTox 1, SnTox3 v SnToxA

HazBaHue Vo Cchlika Ha JUTepaTypHblil | PazMep nuarHoCTU4ecKoro
npaiimMepa TocnenoparentHocts 5'—3 HWCTOYHUK ¢dparmeHra, 1.H.
SnTox1-c F: ATGAAGCTTACTATGGTCTTGT Gao et al. (2015) 500
R: TGTGGCAGCTAACTAGCACA
SnTox3-c F: CTCGAACCACGTGGACCCGGA “©» 600
R: CTCCCCTCGTGGGATTGCCCCATATG
TAS51/52 F: GCGTTCTATCCTCGTACTTC Andrie et al. (2007) 591
R: GCATTCTCCAATTTTCACG

denpHO-mMI0KO3HOTO cocTaBa (KI'A) (Pyzhikova et al.,
1989).

MoHocTopoBbI€ M30JISITH TP1Oa BBIIEIISIIIN METO-
JoM “mrpuxoB”’. OcMaTpuBasi TepOapHbIii MaTepural,
BBIpe3ajii KyCOYKM TKaHU C TUITMYHBIMUA HOPaXXEHU -
amu. OTtoOpaHHBIE KyCOYKM ITPOMBIBAIIM BOIOIIPO-
BOOHOM BOIOI, 3aTEM MHOTOKPAaTHO B CTEPUJIbHOM
BOoAe W MOACYIIMBaIU (PHIBTPOBAJIbHOII OyMaroii.
[ToBepXHOCTHO CTEPMIIN30BAIN IIyTEM ITIOTPYKEHUS B
50%-i1 sTaHon Ha 20 ¢, mocJjie 4ero NpoMbIBaIi B CTe-
punbHOIT Boae. C IIOMOIIIBbI0O MUKPOCKOIIA WJIN JIYITbI
Ha ITOPaXeHHOI TKaHW HAXOMWJIM YYaCTOK C IMUKHU-
JaMu, IIpeNapoBaJIbHOM W10 U3BJIEKAIU OOHY MUK~
HUOy, IOMEIIaay Ha IIPEeIMETHOE CTEKJIO B KAaILIIO
CTEPIJILHOM BOIBI M Yepe3 HEKOTOPOE BpeMs, IOCIe
TOTO KaK M3 Hee BBIACISIJIMCH CHOPHI, MOIYYeHHYIO
CITOPOBYIO CYCHIEH3UIO C MOMOIIBIO OAKTEPUOTOTHUYE -
CKOI TIeT/IM BBICEBAJIM INTPUXOM Ha IMTATEIbHYIO
cpeny. Uepes 7—8 cyT emMHUYHBIE KOJIOHUU, TIPOU30-
LIeIIINEe U3 OJHON KOHUINU, IIepeceBad B OTICIIb-
Hble Jamky [leTpy m moMelmanyd B TepMOCTAT IIpU
20—24°C (Pyzhikova et al., 1989).

MUKOJIOTHUA U GUTOIATOJIOTIUA

TOM 56 No 6

I'enomuas JIHK rpu6oB Parastagonospora spp. Obl-
JIa BBIIEJIEHA U3 YMCTOM KYJIbTyphl MOHOKOHMAAIb-
HBIX U30J19TOB cTaHmapTHBIM MeTonoM CTAB/xnopo-
dopmMm (Doyle, Doyle, 1990). M3055ThI BbIpalliiBaiu B
yamkax ITerpu Ha KI'A B TeuerHune 7—10 cyT B TepMO-
crate npu 21—-22°C.

Amvmumpnkanuio reHomHoi JJHK mpoBognnn B
25 Mxkn peakiumoHHoi cmecu (67 MM Tpuc-HCI
pH 8.8; 3 MM MgCl,; no 200 MmxM kaxaoro dNTP;
10 pM/mn mipaiimepa; 25 (ot 2 o 50) Hr TeHOMHOI
JHK u 0.5 en. Tag-momumepa3ssr). ITLP nmpoBogmnu ¢
HWCIOJb30BaHUEM IIpaliMEpOB, IIPEICTAaBICHHBIX B
Tabm:. 2.

AMmmnduimpoBaHHble (parMeHThl  pa3neiisiin
METOJOM dJIeKTpodope3a B 2%-M arapo3HOM rejie, B
1x TBE o6ydepe (pH 8.2), renp okpaiBaim 6poMu-
CTeIM aTuaueM. s omeHKu pa3Mmepa ¢pparMeHTOB
ncnoan3oBanu JJHK mapkep Step50 plus (buona6-
MUKC).

CKpMHUHT U30JIITOB Ha IPUCYTCTBUE TeHOB SnTox ]
u SnTox3 npoBoawau no Metoguke Gao et al. (2015) ¢
ucnons3oBanueM ITHP ¢ mapamu nipaiimepoB Sn7Tox -

2022
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Tabomuna 3. PacnipocTpaHeHHOCTh BUIOB IpUOOB — BO30Y-
JIUATENIEN CENTOPUO03a O3UMON TIIEHULIBI, %

[TpoucxoxaeHue gf :§ §° § §0 E
£ RS S v
SR
~ < g
O3uMas niieHuua
Boponexckast 001. 60 20 20
KpacHomapckuii kpaii 66.7 33.3 0
JlenuHrpanckas o0J1. 64 24 12
JIunenkast o6J1. 83.3 16.7 0
Pecniy6nuka [darecran 100 0 0
Pecny6nuka Kanmbikust| 100 0 0
CapartoBckasi 0071. 75 25 0
TamboBcKast 061. 84.6 2.6 12.8
CpenHee 3HaYeHUE 79.2+£5.49(15.2+4.53| 5.6 £2.86
SpoBas mmeHuIIa
KpacHomapckmii kpait 70 20 10
Jluneukas o61. 100 0 0
Pecrry6nmka Jlarectan 100 0 0
CaparoBckasi 001. 70 30 0
TamboBcKas 001. 57.9 0 42.1
CpenHee 3HaUeHUE 79.58 £8.62| 10£6.32 {10.42£8.15

cF/SnTox 1-cRwv SnTox3-cF/SnTox3-cR coOoTBETCTBEH-
Ho. YcnoBust TILP: 94°C B TeueHue 4 MUH, 3aTeM
30 umkioB: 94°C B Teuenue 30 ¢, 60°C — 30 ¢, 72°C —
3 MuH, nocaeaHUi 3Tar 3j0oHTauun — 10 MuUH TIpN
72°C.

I'en SnToxA merextupoBanu ¢ nomoiupio TP ¢
HUCTIOJIb30BaHUeM ITpaiiMepoB TAS51Fu TA52R (Andrie
et al., 2007). YcaoBus ITLP: 94°C B TeueHue 3 MuH,

3ateM 30 nukios: 94°C B Teuenue 30 ¢, 58°C — 30 c,
72°C — 30 c¢; mociegHuil 3Tan 3J0Hraluuu — 7 MUH
npu 72°C.

PE3YJIBTATbBI 1 ObCYXXKAEHHWE

Ha u3yyeHHBIX copTOoOOpa3iax MIIeHUIIBI JOMU-
HUpOBaJ BUI Zymoseptoria tritici. JlaHHbII BUA 0Opa-
3yeT HEKpOTUYECKUE IISITHA C MMKHUAAMU HAa O3UMO
mueHute ¢ @aspl BexomoB (26—29 mo mkane Lla-
nokc). B naneHeiinieM uaeT pacrpocTpaHeHre rpuda
Ha BepXHHUE JUCThSI O3MMBIX COPTOB MIIEHUIIBI 1 HA
BCXOOBI SIPOBBIX. BcTpewaeMocThs BMpa Z. fritici Ha
o3uMoit mieHune mocturaia 100% B Pecnybinukax
Harecran, KanMbikust; Ha copTax sSIpOBOI MIIIEHUIIBI —
n3 Pecrryonuku Jdarectan u Jlumeuxoii 06:1. (a6, 3).

I1o Haium HaGOAeHUSIM, BUAbI Parastagonospora
nodorum n P. avenae f.sp. triticea 00pa3yloT HEKPOTH-
yecKue TsSITHAa ¢ MUKHUAAMUW Ha JIUCThSIX, TMoberax,
KoJIoce, KaK IIPaBWIO, HaurHas ¢ ¢a3bl KOJIOLICHUS
(51 mo mkane Ilamokc). Ha um3ydyeHHBIX oOpasmax
JMIaHHbIE BUIIbl BCTPEYAINCh 3HAYUTEILHO PEXE, YeEM
BUI Zymoseptoria tritici. Tax, Bun Parastagonospora no-
dorum He OBLI OTMEYEH Ha 03MMBIX COPTOOOpa3ax nu3
Pecny6auk Jlarectad u KajiMbIKuu; Ha SIpOBBIX — U3
Pecny6muku Jlarectan, Jlumneukoit 1 TaMb0BCKoOiT 00-
nacreii. Bun P. avenae f.sp. triticea He 3aperncTpupo-
BaH Ha MH(EKIIMOHHOM MaTepuajie O3UMbIX COPTOB
n3 KpacHomapckoro kpasi, Pecnyonuk darectaH u
Kammeiknn, JInnenkoit m CapaToBCKOM 00JacTeid.
Cpenu sipoBBIX OH HE OTMEUYEH cpeau oO0pasloB U3
Pecriyonmukm Harecran, Jlunenkoit u CapaTOBCKOIA
oburacreid.

B cpentem, Bun P. nodorum vimen BTopoe MeCTo B I1a-
TOTEHHOM KOMIUIEKCE CEITOPUO3HBIX IISITHUCTOCTEM
MIIEHUIIbI, YCTYIasl BUly Zymoseptoria tritici (Taon. 3).

IIpoBeneHo BhIIEIEHUE BO30ymUTEJICH CENTOPH-
03a B uncTyIo KyinbTypy Ha KI'A. B pesynbrate ¢ 67 3a-
PErUCTPUPOBAHHBIX COPTOOOPA3LOB MIIEHUIBI C
MpU3HAKaMM CENTOPUO3HONH MHMEKUMU BbIACIECHBI
MOHOKOHUAWAIbHbBIE U30JISIThl BUAOB IpUOOB (TabJ1. 4).

Ta6auna 4. HpOI/ICXO}K,HCHI/IC 1 KOJIMYECTBO ITpOaAHAJIM3NPOBAHHBIX MOHOKOHUIVAJIBbHBIX U30JIATOB CCIITOPMO30B ITIICHUILIbI

KomryectBo copToo6pasiion KonnyecTBo MOHOKOHMIMATBHBIX U30JISITOB
MecTo c6opa
TIIICHUIIHI C
I/IH(I)EIGCEZI;);HOFO MAEHTUOULMPOBAHHBIM Zymoseptoria tritici Parastagonospora Parastagonosg(?ra
BUJIOM CENTOpHO3a nodorum avenae f.sp. triticea
Tam6oBcKast 00JT. 36 600 90 390
JlenuHrpanckas o0J1. 17 480 51 30
KpacHomapckuii Kpaii 14 360 30 60
JIumenkas o6J1. 6 180 0 0
CaparoBckast 001. 4 90 30 60
Pecniy6nuka KaaMbikus 5 150 0 0
Boponexckas 0071. 4 90 0 30
Pecriy6imka Jlarectan 3 90 0 0
Htoro 89 2040 201 570
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Ta6muna 5. [TpoucxoxneHre MOHOKOHUANAIBHBIX U30JISITOB Parastagonospora spp. U3 KOJUIEKIIMY 1a0OpaTOPUU MUKOJIOTUU
u putomnaronorun BU3P ¢ unentudunmpoBaHHbiMu reHamMu SnToxA, SnTox1 n SnTox3

Oo11ee yncIIo BcrpeuaemocThb reHOB, %
Bun rpuba IMpoucxoxneHuve MPOTECTUPOBAHHBIX METOIOM
TLIP u30151T0B rpuba SnToxA SnTox1 SnTox3
Parastagonospora nodorum | JleHuHrpanckasi oo1. 85 23.5 17.6 11.8
CapaTtoBckas 001. 30 0 100 100
Tam6oBcKast 0071. 30 33.3 33.3 33.3
P, avenae f.sp. triticea Tam0boBckast 00J1. 52 0 38.5 7.7
Boponexckast o0i1. 30 0 100 0
KpacHonapckuii kpait 40 0 0 50
M3ydyeHre Mopdo10ro-KyIbTypaIbHBIX CBOMCTB MO/ - Horo — wu3 CapaToBckoil 00J1., OOTHOrO — U3

TBEPOUJIO BUIOOBYIO WACHTUGUKAUIO (HUTOIIATOTe-
HOB. C KaXIoro MmopaxkeHHOIro copToodOpasia ObLIo
nojiydeHo He MeHee 30 MOHOKOHUIMAIbHBIX U301~
TOB rpuba. M3omnsaTel BUunoB Parastagonospora nodorum
n P. avenae f.sp. triticea n3ydeHbl Ha TIPUCYTCTBUE Te-
HOB SnToxA, SnTox1 v SnTox3.

B pesynbTaTe MOJEKYISIPHOTO CKpUHUHTA Y U3Y-
yaemoro Marepuana (267 JHK-mmpo6, moaydyeHHBIX
oT 145 MOHOKOHMIVAJILHBIX U30JIATOB BUAa P. nodorum
u 122 — P. avenae) BbISIBJICHBI KaK eAUHUYHBIEC TCHEI,
komupyromue NEs, Tak 1 ux coueTaHUs B OTHOM Te-
HoTurie (puc. 1, 2, Tabi. 5).

I'en SnTox 1 ObLI BBISIBJIEH CPENU U30JISITOB, MOTY-
yeHHBIX ¢ 11 copToB mmeHnubl. Hammame rera otMme-
YeHO y U30JITOB P. nodorum ¢ coproo0pa3lioB O3U-
Moii nmieHuubl (Tpex — U3 JICHMHrpaacKoi o0JI., o1~

500 m.H.

TamboBckoii 06i1.). Hammune rena Snlox! orMedeHO
Y MOHOKOHUJIMAIBbHBIX U30JITOB P. avenae f.sp. triti-
cea, BBIIEJICHHBIX C MH(MEKIIMOHHOTO MaTepuajia O31-
MOI MSTKOM, SIPOBOM MSTKOW YW TBEPAOM IMILIEHUILIBI
(matu copToodbpasioB u3 TamMOOBCKOIT, OMHOIO — U3
BopoHexckoit obnacteit) (puc. 1, Tadi. 5).

B pesynbrate MoJieKyasspHOro CKpuHUHTA reH SnToxA
BBISIBJIEH CPEIM MOHOKOHUAMAJIbHBIX U30JISITOB BUIA
P. nodorum, nony4eHHBIX U3 JIMCThEB COPTa O3UMOM
MsTKOM meHuubl Ckuretp u3 JIeHMHIrpaackoi 00-
JIacTU M U30JITOB Buna P. avenae f.sp. triticea n3 nu-
CThEB COpTa SIPOBOI MSTKOI MineHullbl BopoHex-
ckas 20 n3 TamboBckoii 061. (puc. 2, Tadi. 5).

Hanmune rena Sn7ox3 BBIIBICHO CpeI M30JISITOB
Buna P. nodorum, mojlydeHHbBIX U3 pacTUTEIbHBIX 00-
pa3loB 03MMOM MSITKOI MIIIEHUIIBI: ABYX — U3 JIeHUH-

1500 r.H.

600 11.H.

Puc. 1. I[TpoaykTel ammumnpukanum ¢ npaiimepamu Snlox 1-cF/SnTox1-cR, cnietubudaHbiMu 11t reHa SnTox 1 (HoMepa U30JSITOB
cresa: 2—21-P.n.—1; 2—21-P.n.—2; 2—21—P.n.—3; 32—21—P.n.; 108—21—P.n.; 67—21—P.av.t.; 74—21—P.av.t.; 77—21—P.av.t.; 78—
21—P.av.t.; 84—21—P.av.t.; 101—-21—P.av.t.). [TocnenHsist TOpoXKa — HETaTUBHBIN KOHTpoJIb 6e3 JIHK.

{97 COTE 2R i e S e [ wal) 3 el N soa Gt 7 - M

1500 11.1.

ke m ew e

591 n.H. 600 m.H.

Puc. 2. IMponykTel amrummdukanum ¢ npaiimepamu TAS51 F/TAS52 R, cienududHbIMU Ut TeHa SnToxA (HoMepa U30JIITOB clieBa:
2—21-P.n.—1; 2—21—P.n.—2; 2—21—P.n.—3; 29—21—P.n.; 82—21—P.av.t). [Iponykrsl ammiudukauu 1P ¢ npaiimepamu
SnTox3-cF/SnTox3-cR, cneundudHbiMU 1151 TeHa SnTox3 (Homepa uzojsaros: 26—21—P.n.; 29—21—P.n.; 32—21—P.n.; 108—21—
P.n.; 126—21—P.n.; 155—-21—P.n. 82—21—P.av.t.).
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rpanckoii 1 TamboBcKoii obnacreii, omHoro — u3 Ca-
paTOBCKOM OOJI. 1 OMHOTO — M3 00pa3lloB SPOBOM
NIIeHUIBI, coOpaHHoOt B KpacHomapckoM Kpae.
IIpucyrcrBue reHa Sn7ox3 OTMEUYEHO Y U30JISITOB, IIO-
JIY4EeHHBIX C 03MMOI MITKOH TmeHuIIs copTa [1poza
13 Tam0OoBcKoit 001. (puc. 2, Tabdi. 5).

SAKJIIOYEHHME

Takum oOpa3oM, ¢ UCMOJIb30BAHUEM MOJIEKYJISIP-
HBIX MapKepoB IIpoBeleHa MACHTU(UKALIUS TeHOB,
konupyromux NEs y nByx BumoB Parastagonospora
Spp. Pa3IMYHOIO reorpauueckoro MporCXoXIeHu s,
Ha ocHoBaHUM u3ydyeHUS BUAOBOIO COCTaBa CEMTO-
pro3Horo KoMIuiekca B 2021 T. Toka3aHo, 9TO B YCIIO-
BUSIX TOJla BUI Zymoseptoria tritici ©MeJl HauOOJIbIITyIO
BcTpeuaeMocTh B Tam0oBcKoOil, JIEeHUMHIpaICKO,
Caparosckoii, JInnenkoii, BopoHexkckoit o0racTsx,
B Pecnybnmkax [larectaH m KanMmbikms, a TakKke B
KpacHonapckoMm kpae. Buabl Parastagonospora nodo-
rumu P. avenae f.sp. triticea pukcnpoBaanch, HO UMe-
JIM MEHBIIYIO 4acTOTy. DTy MH(OpMaINIO HEOOXOM1 -
MO VYYMTBIBaTh IIPU COCTaBJICHMM CEJICKIIMOHHBIX
MIporpaMM M 3alIUTHBIX MEPOIPUSITUN CEIBCKOXO-
3S9MCTBEHHbIX PACTEHUI.

PaGora BeITTOJTHEHA TIpU TToAaepxKe Poccuiickoro
Hay4dHoro ¢oHzaa, mpoekt Ne 19-76-30005.
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Species Composition of Wheat Septoria Pathogens in the European Part of Russia
and Identifying SnToxA, SnTox1, and SnTox3 Effector Genes
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The annual monitoring shows that in recent years the pathogenic complex of wheat Septoria spots has been dom-
inated by the Zymoseptoria tritici species in many regions of Russia. The article presents the results of the study of
the species composition of Sepforia pathogens in grain crops in 2021. Infectious material was collected from win-
ter and spring wheat from Tambov (2 districts), Leningrad (3 districts), Saratov (1 district), Lipetsk (1 district),
Voronezh (1 district) regions; Republics of Dagestan and Kalmykia as well as the Krasnodar Regi2on (4 dis-
tricts). A total amount of 120 wheat varieties has been studied. According to our observations, the Z. fritici species
forms necrotic spots accompanied by pycnidia on winter wheat starting from the emergence stage (26—29 accord-
ing to the the Zadok’s scale). The occurrence of the species Z. tritici on winter wheat varieties from the studied
regions and areas varied from 100 to 64%, on spring wheat varieties — from 100 to 57.9%. Species Parastagono-
spora nodorum and P. avenae f.sp. triticea form necrotic spots with pycnidia on leaves, shoots, spike, as a rule,
starting from the heading phase (51 on the Zadok’s scale). The occurrence of the Zymoseptoria tritici species in
winter wheat varieties, taken from the studied regions and areas varied from 100% to 64%, while in spring wheat
varieties it was from 100 to 57.9%. The species of Parastagonospora nodorum and P. avenae f.sp. triticea form ne-
crotic spots with pycnidia on leaves, sprouts, spikes, starting, as a rule, from the heading stage (51 according to
the the Zadok’s scale). Among the studied varieties, the P. nodorum species has occupied the second place within
the pathogenic complex, falling behind Zymoseptoria tritici. For the first time in Russia, using molecular markers,
identifying genes that encode NEs in 145 monoconidial isolates of Parastagonospora nodorum and 122 of P. av-
enae f.sp. triticea, obtained from the samples of 2021, has been carried out. In monogenic isolates single SnTox 1,
SnTox3, and SnToxA genes have been noted same as combinations of two genes in one genotype. The display of
a characteristic amplification product suggests the presence of three NEs genes in monoconidial isolates of P. no-
dorum from the Leningrad and Tambov regions. The presence of the SnTox1 and SnTox3 genes can be assumed
in the genotype of P. nodorum isolates from the Saratov region together with P. avenae f.sp. triticea from Tambov
and Voronezh regions. In addition, the presence of an amplification product characteristic of the Sn7ox3 gene
has been noted in P. avenae f.sp. triticea from the Krasnodar region.

Keywords: blotches, distribution, effector genes, PCR-diagnosing, phytopathogenic fungi, Septoria blight, wheat
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The present notice continues our acquaintance with the mycological heritage of Johann Christian Buxbaum
(1693—1730). A total of five “Centuria” (sets of 100 species) under the title “Plantarum minus cognitarum cen-
turia circa Byzantium et in Oriente observatas” were published by the St. Petersburg Academy of Sciences. In the
fourth “Centuria” issue we can find descriptions and illustrations of 56 species of fungi, among these three spe-
cies belonging to the modern genus Lactarius, and one species mistakenly associated with Agaricus (Russula) in-
teger by Linnacus, but actually belonging to Amanita cf. fulva. The nomenclature of these taxa is presented and
their homogeneity and variability in light of the modern data is estimated.

Keywords: Agaricomycetes, botanists of the 18th century, drawings of fungi, Lactarius, morphology, nomencla-

ture, Russulaceae
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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, 2021b, 2021c, 2022).

A total of five of Buxbaum’s “Centuria” (sets of
100 species) were published by the St. Petersburg
Academy of Sciences under the title “Plantarum minus
cognitarum centuria circa Byzantium et in Oriente ob-
servatas” (vols IV and V were compilated post mortem)
(Buxbaum, 1728a, 1728b, 1729, 1733, 1740) which well
describing and illustrating vascular and cryptogamic
plants and fungi associated with various habitats in
North Africa, the Eastern Mediterranean, and the
South of Russia.

The issue composition is rather stereotypical for the
entire series and is quite simple. Species descriptions
are given on 40—50 pages (the units, corresponding to
modern genera, were arranged more or less alphabeti-
cally within the issue, and according to this feature
Buxbaum was assigned to a cohort of “alphabetaries”
— Sytin et al., 2021), then followed by “Index” and 64—
74 tables containing the drawings of plants and fungi.
The first volume slightly deviates from such a stereo-
type, because the main content is prefaced by the au-
thor’s foreword, whereas the last volume deviates in
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having the “Appendix” with 44 species not included in
the basic content.

The fungal descriptions are intermixed with diagno-
ses of species belonging to other groups of plant or-
ganisms. Within the first and second volumes the
alphabetical principle is maintained, but already in the
fourth volume, compiled after the death of the author,
it becomes eroded and, e.g., Coralloides we can find at
the volume end, after Agaricus, Lycoperdon and species
of vascular plants and mosses placed between them.
In the fifth issue, the alphabetic principle is main-
tained only partially, since some Fungus species are
interrupted by several taxa of vascular plants and the
Lycoperdon representatives as well.

The fourth issue contains the largest number of fun-
gal taxa (56 species), and some of them, namely cla-
varioid (Zmitrovich, Sytin, 2021c) and lentinoid (Zmit-
rovich, Sytin, 2022), have already been analyzed in our
notices.

The fungi having latex-bearing basidiomata (Lac-
tarius in modern taxonomy) were well presented in
contemporary to Buxbaum herbalists, since they had
long attracted the attention of physicians. In particular,
they were listed in Loselius (1654, 1703) treatises
among his Fungus vescus (species numbers /—XVIII,
especially V—XI). In the fourth “Centuria” issue, we
can find three such species. Besides, one of Buxbaum’s
descriptions was erroneously recognized as a russuloid
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Fig. 1. Engravings from drawings to Buxbaum’s “Centuria”
IV (Buxbaum, 1733) published within a book tables: 7 —
Fungus umbilicatus, lacte acri turgens, oris villosis (Lactarius
torminosus in modern taxonomy); 2 — Fungus lividus, lacte
acre turgens (Lactarius trivialis in modern taxonomy); 3 —
Fungus fuscus, lacte acri turgens (Lactarius cf. fuliginosus in
modern taxonomy); 4 — Fungus major, pediculo longo, mo-
dice crasso, lamellis albis creberrimis, superne ad margines
apparentibus (Amanita cf. fulva in modern taxonomy).

agaric by Linnaeus (1753), while an authentic descrip-
tion unequivocally refers to Amanita (= Amanitopsis)
species. This case also will be considered in the present
note (the species is marked with asterisk).

1. Fungus umbilicatus, lacte acri turgens, oris villosis —
p. 10—11, tab. XVI (Fig. 1, I)!.

“Totus eleganter rubet, et colorem florum Persicorum
fere refert; interdum quoque albicat, succo lacteo acerrimo
turget. Orae intro flexae eleganter villosae sunt. Colligitur a
Ruthenis et sale conditur, qui tempore jejunii, acteo et oleo
adjectis, crudus comeditur. Est Fungus vescus XI Los. Fl. Pr.
Putavi olem esse Fungum piperatum album lacteo succo tur-

! The references to the figures into the present paper are given in
brackets.
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gentum C.B. adhuc juneorem, quia vero Loselius diversum
fecit, et diverso nomine patrio recensuit, illi affensum prae-
bere cogorne. Plures recenset modo laudatus Loselius Fun-
gorum lacte acri praeditorum species, et nos etiam aliquot
observavimus, quorum figurae frequenter. V na est hastenus
species recensia apud Botanicos, quos propter succumb
acrem lacteum consudisse vero simile est”.

Current status. An elegant morphotype with a rather long
stem, fluffy cap and peach-pink tones of the upper side, cou-
pled with a reference to the interpretation of Loselius (1703),
without equivocals, indicates belonging to Lactarius tormi-
nosus (Schaeft.) Pers. (Basidiomycota, Agaricomycetes, Rus-
sulales, Russulaceae).

Post-Linnean synonymy: L. torminosus (Schaeff.) Pers.,
Tent. Disp. Meth. Fung.: 64, 1797. = Agaricus torminosus
Schaeff., Fung. Bavar. Palat. Nasc. 4: 7, 1774. = A. cilicioides
Fr., Syst. Mycol. 1: 63, 1821. = Lactarius intermedius Krombh.
ex Berk. et Broome, Ann. Mag. Nat. Hist., Ser. 5 (7): 128,
1881. = L. nordmanensis A.H. Sm., Brittonia 12: 308, 1960.

Modern elaborations: Hesler, Smith (1979); Kalamees
(2011).

Note. It is possible that L. forminosus is not a species
complex, but rather polymorphic and common in Europe
species, but also occurs in North America. Hesler and Smith
(1979) made a distinction between L. forminosus var. tormi-
nosus with unchanging, white latex and var. nordmanensis
(A.H. Sm.) Hesler et A.H. Sm., with white latex changing to
yellow shades.

2. Fungus lividus, lacte acre turgens — p. 11, tab. XVII, f. 1
(Fig. 1, 2).

“Ex Fungis mediae magnitudinis est; capitulum nunc ex
livido purpurascit aut albescit. Lamellae albae, densissimae,
angustae: orae parum introflexae. Pediculus pro modulo ca-
pituli longior. In silvis nostris frequens Augusto. Videtur esse
Fungi vesci V species secunda Losel. in Fl. Pr. ”.

Current status. The upper side features and proportions
of basidiomata indicate that the Buxbaum’s Fungus lividus...
is corresponded to Lactarius trivialis (Fr.) Fr. (Basidiomyco-
ta, Agaricomycetes, Russulales, Russulaceae).

Post-Linnean synonymy: L. trivialis (Fr.) Fr., Epicr.
Syst. Mycol.: 337, 1838. = Agaricus trivialis Fr., Observ. My-
col. 1: 61, 1815. = Lactarius trivialis var. gracilis Peck, Ann.
Rep. N.Y. St. Mus. Tat. Hist. 38: 120, 1885. = L. trivialis var.
maculatus Peck, Ann. Rep. N.Y. St. Mus. Nat. Hist. 38: 121,
1885. = L. trivialis var. viridilactis Kauffman, Publ. Mich.
Geol. Biol. Surv., Biol. Ser. 5, 26: 101, 1918. = L. trivialis var.
minor J. Blum, Revue Mycol. 31 (1): 106, 1966.

Modern elaborations: Hesler, Smith (1979); Kalamees
(2011).

Note. Lactarius trivialis in Friesian (1815, 1838) sense is
rather a linneon which corresponds to the Lactarius subgen.
Piperites subsect. Trivialini of modern authors (Heilmann-
Clausen et al., 1998). The colour of the pileus of Buxbaum’s
taxon (livid-gray with purplish tint) refers rather to the clas-
sical European L. frivialis s.s.

3. Fungus fuscus, lacte acri turgens — p. 11, tab. XVII, f. 2
(Fig. 1, 3).

“Pediculo breviori, et capitulo majore minus circinato a
praecedente, cum quo lamellis et lacte acri convenit, differt.
Fungus piperatus albus, lacteo succo turgens. C.B. saepius
etiam occurrit capitulo fusco, sed nostro omnibus partibus
major. In silvis Septembri gregatim internum nascitur. Ob-
servavi et aliam Fungi piperati speciem in silva Duderoviana
lamellis multo latiorubus et laxus positis, quam, quia pictor
non ad manus erat, negligere coactus sum”.
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Current status. A less robust stipe in comparison with the
previous species, a brown-coloured pileus bearing a white
hymenophore, and a gregarious fructification indicate that
Buxbaum may have dealt with a representative of Lactarius
subg. Plinthogalus, highly likely, with Lactarius fuliginosus
(Fr.) Fr. (Basidiomycota, Agaricomycetes, Russulales, Russu-
laceae).

Post-Linnean synonymy: L. fuliginosus (Fr.) Fr., Epicr.
Syst. Mycol.: 348, 1838. = Agaricus fuliginosus Fr., Syst. My-
col. 1: 73, 1821. = Lactarius fuliginosus var. major Fr., Epicr.
Syst. Mycol.: 348, 1838. = L. fuliginosus var. elongatus
Neuhoff, Pilze Mitteleuropas 2b: 35, 1937. = L. fuliginosus
var. montanus Neuhoff, Pilze Mitteleuropas 2b: 35, 1937.
= L. fuliginosus var. subplumbeus Neuhoff, Pilze Mitteleuro-
pas 2b: 35, 1937. = L. fuliginosus var. clitocyboides A.H.
Sm. et Hesler, Brittonia 14: 420, 1962. = L. fumosoides
A.H. Sm. et Hesler, Brittonia 14: 431, 1962. = L. fumosus
var. occidentalis A.H. Sm. et Hesler, Brittonia 14: 436,
1962. = L. fumosus var. subalutaceus A.H. Sm. et Hesler,
Brittonia 14: 437, 1962.

Modern elaborations: Kalamees (2011); Stubbe, Verbe-
ken (2012).

Note. L. fuliginosus s.l. represents two sibling species
complex, where L. fuliginosus s.s. is associated exclusively
with broadleaf trees, whereas L. picinus Fr. with conifers, but
this putative difference in host specificity needs to be inves-
tigated further (Stubbe, Verbeken, 2012).

*4. Fungus major, pediculo longo, modice crasso, lamellis
albis creberrimis, superne ad margines apparentibus Raj.
Suppl. — p. 12, tab. XIX (Fig. 1, 4).

“Notas hujus certas tradit Rajus, nempe qud lamellae a
margine ad pediculum usque omnes indivisae extendantur,
ut non plures fint ad marginem, quam ad pedicuum, et quod
lamellae etiam ad margines superne adpareant; ita, ut margo
striata, seu pectinata videatur. Color pilei est ex rufo fuscus,
interdum albicans. E volva erumpit; hinc saepius particulae
membranae disruptae in capitulo relinquuntor. Damus hic
figuram adulti, et junioris, quando e volva exit. Frequens est
in silvis nostris Septembris”.

Current status. The correspondence of this description
with Agaricus integer L. |[= Russula integra (L.) Fr., Basidio-
mycota, Agaricomycetes, Russulales, Russulaceae] was estab-
lished by Linnaeus (1753, p. 1171). However, our analysis of
Buxbaum’s drawing and description shows that in this case
we are dealing with a Linnaean misinterpretation of this
taxon. Both in the drawing and in the text we can observe a
nodulocarpous volva-bearing species. Both the elongated
stipe and cap ontogeny also indicate non-russuloid affinity
of this taxon. As a matter of fact, Buxbaum’s fungus has si-
milarities with Russula only in the detached cuticle coupled
with the ribbed edge. The affiliation of questioned species to
the Amanita sect. Vaginatae is beyond doubt, and the indica-
tion of rufous-brownish cap coloration suggests that Bux-
baum may have dealt with the widespread Amanita fulva Fr.
(Basidiomycota, Agaricomycetes, Agaricales, Amanitaceae).

Post-Linnean synonymy: A. fulva Fr., Observ. Mycol. 1:
2, 1815. = Agaricus fulvus Schaeff., Fung. Bavar. Palat. Nasc.
4: 41, 1774. = Amanitopsis fulva f. alba Courtec., Miscell.
Mycologica, Cercle de Mycologie de Mons 14: 8, 1986.

Modern elaborations: Bas (1969); Malysheva, Kovalen-
ko (2015).

In conclusion, it should be noted that Linnaean misin-
terpretation has not any nomenclatural consequences, since
his basic interpretation of this taxon was different and refers
to his own “Agaricus caulescens, pileo plano-concavo purpu-
reo, lamellis stipiteque albis” (Linnaeus, 1737) which is better

MUKOJIOI'A U PUTOIIATOJIIOTUA

correlated with Russula integra; the holotype is missing (The
Linnean Collections, 2022), but sanctioning the name Aga-
ricus integer by Fries (1821), definitely, closes further no-
menclatural discussions.

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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Muxkosaornueckoe Haciaenue Moranna bykcoayma. 5. I'pu0Obl, onucanHbie B YeTBEPTOi
“Ilenrypun” (1733). 3. PyccyiouaHble BiAbl, TPH UCTUHHBIX U Y€TBEPTHIid,
HEBEPHO MHTEPNPETUPOBAHHBINA JInHHEEeM
N. B. 3mutpoBuu**, A. K. Cerrun®*

“bomanuueckuit uncmumym um. B.JI. Komaposa PAH, Cankm-Ilemepoype, Poccus
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CTtaTbsl IpOIOJKAaeT 3HAKOMCTBO C MUKOJIOTUYeCKUM Haciieavem MoranHa Xpucruana bykc6ayma (1693—
1730), cBsiI3aHHBIM B OCHOBHOM C M3aHWEM 3TUM aBTOpOM “coTHuI” BUIOB — “lleHTypuii”. Bcero CaHKT-
[IetepOyprckoit akamemMueit HaykK ObUI0 U3HaHO S eHTypuii (HadopoB u3 100 BumoB) o Ha3BaHueM “Planta-
rum minus cognitarum centuria circa Byzantium et in Oriente observatas”. B uerBeprom Beinycke “LleHTypun”
MOHO HAaMTH ONMMCaHWs M WITIOCTPAIMK 56 BUIOB rpUOOB, Cpear KOTOPHIX TP BUAA MPMHAJIEXKAT K COBpe-
MeHHOMY pony Lactarius, a omuH BUI ObLIT O1IMO0YHO accouimupoBaH JInHHeeM ¢ Agaricus (Russula) integer, HO
BCe JaHHBIE YKa3bIBAIOT Ha €T0 IMIPUHAIIEXHOCTb K Amanita cf. fulva. IlpencraBieHa HOMEHKIATypa 3TUX TaK-
COHOB 1 OLICHEHbI UX TOMOTEHHOCTb U BapruabeIbHOCTh B CBETE COBPEMEHHBIX JaHHbIX.

Karoueswvie crosa: 6otanuku XVIII B., Mopdosorusi, HoMeHKJIaTypa, pucyHKu rpuboB, Agaricomycetes, Lacta-

rius, Russulaceae
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B cTraTbe nipencraBiaeHbl CBeIeHMS O 1IeCTU BUuaax ahuiioopoBbIx rpuOoB, HOBBIX Wis1 KpeiMma (Dendrothele
acerina, Lawrynomyces etruriae, Lindtneria leucobryophila, Phanerochaete cumulodentata, Sistotrema autumnale,
Tubulicrinis sororius), U3 KOTOpbIX Lawrynomyces etruriae npuBOAUTCS BrepBble misi Poccun. B aHHOTamusix
K KaxXZI0MY BUIY JaHbI OITMCAHUSI MAKPO- U MUKPOCKOITMYECKOTO CTPOSHUSI Oa3uaNOM, IIPUBEIECHBI CBEICHUS
0 pacnpoCTpaHEHUU, MECTOHAXOXICHUSX, TPOGUUECKOI CrieMaaIn3alunn U CyoCTpaTHOM IMPpUypOYCHHOCTH.

Knroueswie cnosa: abumtoopoBbele TpuObI, 3antoBeTHUK “MbIc MapThsiH”, KpbIM, HOBbIE HAXOOKH

DOI: 10.31857/S0026364822060083

K navamy XXI B. ObUIM HaKOMJIEHBI OOIIMPHbBIE
cBeneHus 06 adpruiopoponmHbIX Tpubax KpeiMcko-
ro nm-oBa (Akulov et al., 2003; Dudka et al., 2004;
Isikov, 2009), nonoJHeHHbIEC B IOCICTHUE IECITHIIC-
st HoBbIMU Haxonkamu (Kotkova, 2016; Kotkova et al.,
2018; Kotkova, Kolganikhina, 2019; Czernyadyeva et al.,
2020). OpgHako myOJMKalUWii O BUAOBBLIX CIIEKTpax
apUI0(pOpOUITHBIX TPOOB 0COO0 OXPAHSIEMbBIX IIPU-
ponHbIx Tepputopuii Kpeima HeMHoro. JloctatogaHo
noapo6HO M3ydyeHa 6uoTta aduI0POPOUTHBIX TPU-
00B HeOOIBIIOrO 3aroBegHNKA “MEbIc MapThsiH”, TIe
10 IUTEPaTyPHBIM ¥ COOCTBEHHBIM TaHHBIM BBISIBJICH
81 Bup (Stavishenko, Sarkina, 2017; Sarkina, Stavi-
shenko, 2019). OgHako KO BpeMeHU MNyOIMKalu
9TUX CBEICHUM HEKOTOpasl YacTh KOJUIEKIIUY OCTaBa-
JIach HEOIpeIeJIeHHOIM.

IIpuponHselit 3anoBegHUK “Mbic MapTbsiH” (1110~
manb — 240 ra, 100 ra mOKpPHITO JI€COM) PACIOJIOXKEH
Ha 3eMiIsIXx HUKUTCKOro 60TaHM4YeCcKOTo cajaa, Ha ce-
BepHoIi rpaHulle Cpenn3eMHOMOPCKOit (hiopucTuye-
CKOM o0JacTu. 31ech MOUYTU B TIOJTHON HETTPUKOCHO-
BEHHOCTHU COXPAHUJINUCH TUMTUYHBIC IPUPOIHBIC KOM-
riekcbl FOxxHoro 6epera Kpeima. PenukToBble Jieca
W3 MOXCKEBEIbHUKA BBICOKOTO (Juniperus excelsa
Bieb.) HaxomsaTcst Ha MbIice MapThsiH Ha CEBEpHOI
rpaHule UX Cpear3eMHOMOpPCKOro apeana. Jlecooo-
pa3ylolMMU IPEBECHBIMU PACTEHUSIMMU 3aMIOBEIHUKA
SIBJISIIOTCS Takeke myO mymmctoiii (Quercus pubescens
Willd.), cocHa kpbimcKasi, unu Ilamnaca [ Pinus nigra
J.E. Arnold subsp. pallasiana (Lamb.) Holmboe] u
3eMJITHUYHUK MEIKOIUTOOHBIN (Arbutus andrachne 1.),
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B IIO[JIeCKe mpeobianaioT rpabuHHuK (Carpinus ori-
entalis Mill.), moxckeBelIbHUK Komwouuii (Juniperus
oxycedrus L.) 1 K311 0OBIKHOBEHHBIH,, MJIA MY>KCKO
(Cornus mas L.).

OmnpeneneHre o00Opa3llOB MaKpPOMMUIIETOB OCY-
LIECTBIISIIA B J1a00paTOPHBIX YCIOBUSIX C UCIOIb30-
BaHNEM cBeToBOro Mukpockora JIOMO Mukmen-2,
Habopa CTaHOApPTHBLIX PEakKTUBOB M COBPEMEHHBIX
onpeaenaureneit. Mukpodororpaduu IIOJydeHbI C
noMoIpio 1rdposoro Mukpockoria Leica DM 1000 Led
¢ kamepoii Leica DFC 295. /114 psima BUIOB oIpene-
JIEHO OTHOIIIEHUE CPpeIHEeN JIUHBI CIIOP K CpeaHell X
umpuHe (Q,), PacCCYMTAaHHOE HAa OCHOBAHUM M3Me-
peHus 15—20 6azuauoctiop.

Koytexuysi MakpoOMMIIETOB XpaHUTCSI B My3ee
HucTuTtyTa 3KO0NM0rMM pacTeHWid M KMBOTHEIX YpO
PAH (SVER) (r. ExatepunHOypr), my0amKaTsl oopas3-
LIOB IlepenaHbl B repbapuiit boraHnyeckoro MHCTUTY -
ta uMm. B.JI. KomapoBa PAH (LE) (r. Caukr-Iletep-
oypr). I'epbapHbie HOMepa 00pa3lloB COCTAaBICHBI U3
aHMIOsI3bIMHOTO Ha3BaHUsI KpriMckoro rm-osa (Crimea)
M MEpBHIX comtacHbIX O0ykB Ha3BaHust OOIIT “Muric
Maptbesaa” (Mrt).

B pesynprare napeHTUUKAIIMT 00pa31oB apUIIo-
(GOpOUIHBIX TpUOOB, COOpaHHBIX B 3arlOBEIHUKE
“Msic MapThsiH”, OBLIIO BBISIBJICHO IIIECTh BUIOB HO-
BBIX HE TOJIPKO IIJIST 3aIToBemHUKaA, HO M 11 KpbiMma
(HeT cBenmeHUii 0 MecToHaxXoXIeHUsIX B KpbiMy ¢ 1954 1.
o 2014 r., a TaKKe 1 ITocjie — IO HACTOSIIETO BpeMe-
HU). OIWH U3 3TUX BUIOB (B aHHOTUPOBAHHOM CITHC-
K& OTMEYEH 3Be3J04YKOi1) BIepBble NPUBOAUTCS IJIsI
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Puc. 1. bazuauoma u MUKpocTpyKTypa Lawrynomyces etruriae: 1 — 6azuauoma (Maciutab 1 mm); I — Mukpoctpykrypa: a — Tpyo-
yaTble JIEMTOLMCTUIBI C IIAPOBUAHON ToJIoBKOi1 (1), BEICTymatolue MHKPYCTUPOBaHHbIE TU(aTbHble KOHILIBI (2); 6 — 0a3u-

nust; B — 6asunurocnopsl; I — rudsl (Mactad 10 Mkm).

Poccuu. HazBaHust BumoB npuBeAcHEI B a(aBUTHOM
mopsiiKe MO HOMEHKJIaTypHOIT 0a3e maHHBIX Index
Fungorum (2022). B aHHOTaLIMsIX K BUAAM UCTIOJIb30-
BaHKI caenyolinye cokpameHus: II-1V — cranum pas-
JloxkeHus npeBecuHbl (Burova, 1986).

Dendrothele acerina (Pers.) P.A. Lemke — HalineH Ha Ba-
JnexHbIX crBojiax Caprinus orientalis (11), Quercus pubescens
(IV) B nyboBOM Jiecy ¢ MpUMEChIO MOXKEeBeJIbHUKA BHICO-
Koro u cocHslI Ilamraca, ¢ TpaGMHHUKOM 1 MOXCKEBEIbHM -
KoM komouuM B momiecke; 05.09.2014 [SVER 691001,
SVER (F) Crimea-Mrt-154], 06.09.2014 [SVER (F)
Crimea-Mrt-155].

IlimomoBoe Tenmo kopruimongHoe. [mMmeHodoOp Iam-
Kuii, B BUuIe ToHKoro (0.5—0.8 MM ToJI111.) HajieTa MeJIOBU -
HOIf KOHCUCTEHLIMU, TOBTOPSIIOIINIT HEPOBHOCTH CyOCTpa-
Ta, GeJIbIil 1IN OeJI0BaTO-CePhIil, Kpail IPpUPOCIINIA, pE3KO
ouepyeHHbIN. [udanbHas cucteMa MOHOMUTHUYECKAS, TH-
db1 ¢ npsikkamu, 1.5—2 MKM auaM., B MUKpOIIperiapaTe
TPYTHOPA3IUIMMEI U3-3a IIPUCYTCTBUS OOJIBIIIOrO KOJIMIe-
CTBa KpMCTAJUIOB B KOHTeKcTe. JleHnporuduabl 1—1.5 MKkm
IIMaM., TYCTO MOKPBITHI KpucTtayuiamu. LlucTuasl ot BepeTe-
HOBUIHBIX 00 OyraBoBuAHBIX, 40—50 X 8—10 MKM, ¢ anu-
KaJIbHBIM MaJbLEBUIHBIM W MOHUJINEGOPMHBIM COCOY-
KoM. basuaum oT y3KoOyJaBOBUAHBIX 0 Y3KOYPHOBUII-
HbIX, 40—50 X 8—9 MKM, C YETBIpbMs CTEpUIMaMu, C
0a3ajbHBIMMU MPsKKaMU. ba3uanocnopsl 3JUIMIICOUAHBIE 10
OBaJIbHBIX, C 3aMETHBIM anukymaocoMm, 10—11 X 7—8 MKwm,
IagKue, C TOJICTOM 000JIOUKO.

B Poccuu mmpoko pacrnpocTpaHeH, HO BCTpedaeTcs
HEYacTo, IMPEUMYIIECTBEHHO B I0KHBIX paliloHaX: OOHapy-
XeH B eBponeiickoit yactu, Ha KaBkase, Ha Ypaie (Shiry-
aev et al., 2010; Czernyadjeva et al., 2020; Volobuev, 2020).
Canpotpod, MposIBISIET C1a0yI0 MaTOreHHYI0 aKTUBHOCTb.

* Lawrynomyces etruriae (Bernicchia) Salcedo, Melo et
Olariaga (= Hyphoderma etruriae Bernicchia) — HalinmeH Ha
BaJiexKHOM cTBoJIe Juniperus excelsa (IV) B MOXKeBeJIOBOM
Jlecy ¢ ydyacTheM myOa IIylnucToro u cocHbl Ilamnaca, ¢
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MOXCKEBEIBHUKOM KOJIIOUMM U FPAaOVHHUKOM B MOIJIECKE;
05.09.2014 [SVER 691002, SVER (F) Crimea-Mrt-158].

[ImomoBoe Teno pasmepoMm 7 X 2 cM, pe3ynuHaATHOE,
npupocuiee K cyocTpary, TOHKOE, IJIeHYaTO-NayTUHUCTOM
KoHcucTeHMu. TuMeHodOp KpeMOBBI, TpaHIUHUOWUI-
HbI (MEJIKO3EPHUCTHIN), C pENKUMU TpaHyJiaMu, Kpaii ra-
YTUHUCTHIN, OeoBaThiii. [MdaabHas cucteMa MOHOMUTH -
yeckas. [udbl ruanuHoBele, y3kue, 1.5—2.5 MKM auam.,
TOHKOCTEHHbIE, C TeperoponkamMu, 0e3 MpPsKeK, CUJILHO
BETBSIIMECS U HEPaBHOMEPHO TMeperuieTeHHbIe, TPYIHO
pas3M4yuMble 13-3a OOWJIBHOM WHKpycTauuu. Jlenronu-
CTUIBI pelKue, coOOpaHbl B TPYIIbl, TOHKOCTEHHbIE, 3HA-
YUTEJIbHO BBICTYNAIOT U3 TUMeHOpopa, Tpyouartsie (rudo-
MOIOOHBIE) C IIAPOBUIHON TOJIOBKOUW muameTpoMm 6.5—
7.8 MxM, BeicoTOM 40—50 MKM ¥ IIUPUHON y3KOI HIDKHEM
vacty (“HoxKu”) 2.5—3.5 MkM. B rumennu u cyorumMmeHun
BBICTYNAIOT MHOTOYMCJICHHbIE KOPOTKUE U TOHKHME THU-
danxbHBIe KOHIIBI BEICOTOIM 0KOJIO 15—20 MKM, CMJIBHO WH-
KPYCTMPOBaHHbIE B alIUKaJIbHOI YacTu. bazunuu cyouunmH-
IpuyecKue, MUpUHOM 7.8—8 MKM, BbicoTOM 18.2—30 MKM,
C YeTBIPbMSI CTEPUTMaMHU, C Oa3aIbHOI neperoponkoii. bazu-
IMOCTIOPBI AJUTUIICOUIHBIE, 8—11 X 5.2—6 MKM (Q,, = 1.8),
JIaJIkKue, TOHKOCTEHHbIE, HE U3MEHSIOIINEe OKPacKy B pe-
akTuBe Menbliepa (puc. 1).

Bun Lawrynomyces etruriae onucan A. Bernicchia (1993)
Ha OCHOBaHUU obOpasiia, COOPaAaHHOIO ¢ OTMepIlei YacTu
CTBOJIA XXUBOTO JiepeBa Juniperus phoenicea B 3aTIOBeTHUKE
Bbypano B FOxnoii Tockane. B Utanuu penox, n3BeCcTeH 110
HECKOJIBbKUM ob6pasuam ¢ J. macrocarpa wnu J. phoenicea u3
Tockansl, Anynuu, Cunmnuu u Capauauu (Bernicchia,
Gorjén, 2010). B 2003 r. obpazen Lawrynomyces etruriae
ObLT HaliIeH Ha THUJIOM npeBecuHe Juniperus excelsa B 10ro-
BoctouHoit yactu CeBepHoii Makenonnu (Karadelev,
Koteska, 2013). U3BecTtHbl Haxonku u3 IlopTyramum, roe
Lawrynomyces etruriae 6b11 cobpaH Ha THUIOIIUX IMHIX Cu-
pressus lusitanica B TpornuyeckoM OOTaHWYECKOM camy
r. JIuccabona (Salcedo et al., 2020). B Poccuu ormeuen
BIiepBble. MoxeT ObITH OOHapyxXeH Ha KaBkaze. Campo-
Tpod, mTposBisieT cabylo TAaTOTeHHYI0 aKTUBHOCTb.
Bxmouen B KpacHblil cnicok MexXIyHapOmTHOIO coio3a
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Puc. 2. bazuanoma u MUKpocTpykrypa Lindtneria leucobryophila: 1 — 6azuaunoma (Maciutad 1 Mm); II — MUKpOCTpYKTYypa: a — -
MeHUI ¢ bazuarocriopaMu; 6 — TudbI; B — 6azuauociopa (MacmTad 10 Mkm).

OXpaHbl IPUPOIbl KAK HAXOIAIIUIACS IO/ YTPO30i UCUE3HO-
BEHUSI SHIEMUYHBIA IOXKHOEBPOINEUCKUI BUI, pa3BUBAIO-
IIMIACS MCKITIOUUTESIBHO Ha CTaphIX IEPEBbSIX BhIIIIEYKa3aH-
HBIX BUIOB MOXXKEBEJIbHUKOB, YMCIEHHOCTh KOTOPBIX T0-
BCEMECTHO HEYKJIOHHO cokpaiaercs: (Bernicchia et al.,
2019). Pekomenayercst sl BKJIIOYEHUSI B HOBOE U3IaHUE
KpacHoii knuru Poccuiickoit @epepanyu.

Lindtneria leucobryophila (Henn.) Jilich — HaiineH Ha
BajiexkHoM ctBojie Carpinus orientalis (I11) B mny6oBoMm Jecy
¢ nmpumMechio cocHbl Ilamnaca, ¢ TpaOMHHUKOM U MOXOKE-
BeJIbHMKOM KommounM B momiecke; 13.10.2015 [SVER (F)
Crimea-Mrt-159].

Pa3mepnl 6a3uaroMsl Hatlero oopasua L. leucobryophi-
la cocraBnsin okojio 2 X 4 MM, a MocJjie BBICYIIMBAHUS —
1.5 x 3 mm. [11omoBoe€ TE0 pe3ynuHaTHOE, TOHKOE, B CBE-
3KeM COCTOSIHUU MEMOPaHOBUIHOM KOHCUCTEHIIMH |, Xopo-
1o otaesioleecs: ot cyocrpara. [umMeHodop ragkuii, B
CBEXXEeM COCTOSTHUM CBETJIO-3KEJIThIM, TTOCIIE BHICYIITUBAHMS —
CBeTJIO-OXpUCThIM. TudanbHasg cucremMa MOHOMUTHYE-
ckasi. [mdbl TOHKOCTeHHBIE, 3—4 MKM J1aM., C TIPSIKKaMU.
Hwuctun ver. basumuu 6ynaBoBumHbie, 30 (35) X 7(8) MxM, ¢
YETBIPbMSI CTEPUTMaMU, ¢ 6a3aIbHBIMU TIPSKKAMU U 1TAa-
HOGWIbHBIMU TJI00y7IaMu. bBasuanocropsl HIMPOKOIJI-
JINTICOVIHBIC, IITUTIOBATHIE, 7—8 X 5.2—6 MKM (Qep. = 1.38),
B peakTuBe Menbliepa KOHTPACTHBIE, He W3MEHSIOIINe
oKkpacky (puc. 2).

Iupoko pacrnipoctpaHeH B 3anaaHoii EBporme: u3Be-
cteH u3 BemnukoOputanuu, Hanuu, Mcnanum, Mtanuu,
Dunnauouu, Xopsatuu, Yexuwn, Iseitnapun, IBennn,
Ocronun; HaiineH Ha KaBkaze (Ghobad-Nejhad et al.,
2009; Bernicchia, Gorjon, 2010). B Poccuu penok: paHee
npuBoawics mis YensionHckoit obiaactu (Stepanova, 1977).
Carmporpod.

Phanerochaete cumulodentata (Nikol.) Parmasto [= Ph.
raduloides J. Erikss. et Ryvarden] — HalimeH Ha BajesKHOM

I'p psine paboT yKa3bIBaeTCsl Ha MMAYyTUHUCTYIO CTPYKTYPY MOJIO-
JIBIX TUTOJOBBIX T (ped. ).

MUKOJIOI'A U PUTOIIATOJIIOTUA

ctBouie Carpinus orientalis (111) B myGoBoM Jiecy ¢ rpaOuH-
HUKOM, MOXCKEBEIBHUKOM KOJIOUMM U KM3WJIOM OOBIKHO-
BeHHBIM B noajiecke; 05.09.2014 (SVER 691003, SVER (F)
Crimea-Mrt-160).

[LionoBoe Teyo pesynuHaTHOe, TUIOTHO TMpUpocilee K
cyOcTpary, TomuuHoit okono 0.5 MM, ruMeHuii MeMOpaHo-
BUIHO-BOCKOBMUIIHBII, pamdyJOUIHbIA, CBETJIO-XKEJThINI,
Kpait 6eblit, BOJIOKHUCTO-0axpomuaThiii. [ndanbHas cu-
cteMa MOHOMUTHYecKast. [udbl TpocTo cenTUpoBaHHBIE.
Cyb6rumeHuaabHble TUdbl TOHKOCTEHHEBIE, 2.5—4 MKM Ou-
aMm., BETBSIIMECS, CyOMKYJIspHbIe — C 0oJiee TOJICTHIMU
CTeHKaMU, 10 9 MKM B IuaMmeTpe, TpsiMbie, BETBSIIHECS, C
MHOTOYMCJIEHHBIMM KOPOTKUMHU OTPOCTKaMu. JIeNmTonumcT-
IIbl WJIMHAPUYECKHE, C 3aKPYIJICHHOM BEpIIMHOM, TOHKO-
CTEHHbIE, HEMHKPYCTUPOBaHHbIE, 28—60 X 4.5—7.8 MKM, B
TMMEHUWH MPYCYTCTBYIOT B HEOOIBIIIOM KOJIMUYeCTBe. basunuu
y3KHe, OyJIaBOBUIHBIE, YETHIPEXCIOPOBHIE, 18.5—26 X 4—
5.2 MKM, TIPOCTO CEIITUPOBAHHBIE Y OCHOBaHUs. ba3zmmmo-
CTIOPBI CYOUMIMHAPUYIECKHE, B aIaKCUAIBHOM YacTH Clierka
BBIITYKJIblE, MPSIMbIe WIM HEMHOTO BOTHYThIE, Tankue, 4—
4.5 X 2—-2.5 MKM (Qcp. = 1.8), HECKOJIbKO MeJibue yKa3aH-

HbIX B ontucaHuu Bujaa (Volobueyv et al., 2015).

B Poccuu mmpoxo pacnpocTpaHeH, HO BCTpedaeTcs
HeyacTo: HalileH BO MHOTUX PEerrMoHax eBpOMeNcKoii ya-
cTi, oOHapyXeH Ha Ypaie, B 3anagHoit Cubupu, Ha 1ore
JanbpHero Boctoka (Bolshakov et al., 2020). Caniporpod.

Sistotrema autumnale Ryvarden et H. Solheim — HaiineH
Ha KOpe CTBoJIa XXUBOTo aepeBa Quercus pubescens B 1y00-
BOM Jiecy ¢ nmpuMechlo cocHbl Ilamnaca, ¢ rpaOMHHUKOM U
MOXCKEBEJTBHUKOM KojrounM B Tomiecke; 05.09.2014
[SVER 691004, SVER (F) Crimea-Mrt-156]; 06.09.2014
[SVER (F) Crimea-Mrt-168].

[lnonoBoe Teno pe3ynuHaTHOE, TUITOXHOUAHOE. [uMe-
HOGOP IIAAKUI, PBIXJIbIA, OBl WX C CEPOBAaThIM OTTEH-
koM. TudanbHasg cuctema MOHOMUTUYecKas. [udbl rua-
JIMHOBBIE, TOHKOCTEHHbIE, 3—5 MKM J1aM., C TIpSIKKaMu, C
OOJIBIIMM CONEep>KaHWEM MACHISIHBIX KOHIJIOMEPATOB He-
npaBujibHON hopMbl. bazunuu y3koypHOBUIHbBIE 10 CyO-
LIWIMHAPUYECKUX, 26—35 X 6—7 MKM, C ABYMsI CTepUTrMa-
MU (OYE€Hb PEIKO — C YEThIPbMSI), C 0a3aIbHBIMU IIPSDKKAMMI.
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Basuanocnopsl KpyITHBIE, 3JUTUTICOMIHBIC, ¢ BhIPAKEHHBIM
armMKyJII0COM, TOHKOCTEHHbBIE, C MACISTHBIMM KaTUISIMU B ITU-
Torutazme, 10—13 % 5.5—8 MM (Q,, = 1.84).

B 3amagnoii EBpornie o6HapyxeH Bo @panuun, ['epma-
Huu, [IIBeunu, Hopserun, @unnsuouu u Yexun (Bernic-
chia, Gorjon, 2010). B Poccuu penok: u3BeCTeH TOJIbKO U3
Huxeroponckoit o6. (Spirin, 2002). Canporpod, MposiB-
JISIeT ¢J1abylo MMaTOTeHHYIO aKTUBHOCTb.

Tubulicrinis sororius (Bourdot et Galzin) Oberw. — Haii-
JIeH Ha CyXOCTOMHOM cTBoJivKe Juniperus oxycedrus (111) B
IyOOBOM JIeCy ¢ TPaOMHHUKOM, MOXKEeBEJIHbHUKOM KOJIIO-
YUM U KHA3UJIOM OOBIKHOBEHHBLIM B momiecke; 05.09.2014
[SVER 691005, SVER (F) Crimea-Mrt-161].

[TnomoBoe Teno pe3ynuHaTHOe, apaxHOMIHOe, OeloBa-
To-cepoe. [MMeHodOp NIagKWii, TOBTOPSTIOIINI HEPOBHO-
ctu cyocrpara. IudanbHas cucreMa MOHOMUTHUYECKAs.
b1 ruagTMHOBBIE, TOHKOCTEHHBIE WJIM CO CJIeTKa YTOJ-
IIEHHBIMU CTEHKaMM, 2—2.5 MKM OuaM., C IIpSDKKaMU.
JIvocTrabl MHOTOYMCIIEHHBIE, aMUJIOUAHBIE, TOJI0BYA-
ThIe, OT 70 10 90 MKM UIMHON U 5—6.5 MKM IIUPUHON B
Tpy6GUaTOil YacTH, CyKaloluecs K BepIInHe, HecyIei mma-
POBUIHYIO TOJIOBKY nuameTpoM 7—10 MKM; IIpOCBET Ka-
MUJUISIpa Pe3KO 1 MOYTHU CUMMETPUYHO PACIIMPSIETCST B KPYT-
JIOt TOHKOCTEHHOM BepiHe. ba3uany y3Ko0y1aBoBUIHEIE,
TOHKOCTeHHbIEe, HEAMWIOUIHbBIC, C YeTBHIPbMSI CTEpUTMaMu 1
GazayibHbIMU Tipskkamu, 10—12 X 4 mxm. basuamocnopsl
aJUTAaHTOUIHBIE, TJaJdKUue, TOHKOCTeHHbIe, 5.5—6 X 1.5—
1.8 MKM, HEaMUJIOUIHBIC.

B Poccnu mmpoko pacmpocTpaHeH, HO BCTpedaeTcs
penKo: oOHapyXKeH Ha I0Te eBpOIIeICKOI YacTH, Ha YpaJe,
Ha ceBepe 3ananHoii Cubupu, B LleHTpanbHoit 1 BocTou-
Hoii Cubupu, Ha ceBepo-3amnazue JlaapHero Bocroka (Volo-
buev et al., 2021). Cannporpod.

HMccnemoBaHust BBHINOIHEHBI B paMKax Tocydap-
ctBeHHoro 3agmaHus MOPuXK ¥YpO PAH “buopasHo-
oOpa3ue pacTUTEIBbHOTO MUPA U MUKOOUOTHI U €TI0
IWHAMMKA I101I BIMSHHUEM INIOOAJBHBIX, PETMOHAIb-
HBIX U JIOKaJIbHBIX (pakTopoB” Ne 122021000092-9 u
rocygmapctBeHHoro 3amanuss HbBC — HHIL PAH
(Ne AAAA-A19-119091190049-6) 110 Teme “M3yde-
HUE COBPEMEHHOIO COCTOSIHUSI pa3HOOOpas3us, 3KO-
JIOTUM, OTUHAMMKU U PECYPCHOM 3HAYMMOCTH IIpU-
POIHBIX M TPAaHCHOPMUPOBAHHBIX SKOCUCTEM FOXHBIX
pErnoHOB eBporelickoit yactu Poccum Ha BUIOBOM,
MOIYJISILIUOHHOM, IHEHOTMYECKOM M MH(palleHOTU-
yeckoM ypoBHsIXx” Ne FNNS-2022-0004.
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New to the Crimea Peninsula Species of Aphyllophoroid Fungi
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The paper provides the data on records of six species of aphyllophoroid fungi new to the Crimea (Dendrothele
acerina, Lawrynomyces etruriae, Lindtneria leucobryophila, Phanerochaete cumulodentata, Sistotrema autumnale,
Tubulicrinis sororius). Lawrynomyces etruriae is recorded for Russia for the first time. Data on basidiomata mac-
ro- and microstructures, distribution, localities, habitats and substrates for all these species are presented in an-

notations.

Keywords: aphyllophoroid fungi, Crimea, “Mys Martyan” nature reserve, new records
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