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CaaBuiiH Hap:

TOB A3U (OXY-MOHIOS YIC)- UAH 3X FA3PbIH XYYPAW BYCYYOUNH 3PC
T3C OHLIFOM HeXLiena CNoPT OPFAHU3MbIH AACAH 30XMLIOX BAAOAT,
(BASIDIOMYCETES MOOIMIH 3ArBAP 3YUITUIAH XULLI33H O33P)

ToBu pedcpepar:

basngmnomunuetr meermnH 3areBap TakcoHbl Polyporaceae, Pleurotaceae oBruiH
MeeryyavinH 3KonormMnH oHusior 6a moponornH ByTuminH oHunornnr cyganx Tes Asu
(OXY-MOHIOJ1 YJIC)- unH ax raspbiH Xyypaun, XaT Xyypan 6ycyyauiH apc T3C OHLIon
Hexueng gacaH 30XMLOX CTpaTermnur TOLOPXOMMCOH. X33pUWH cyaarnraaHbl axnbir
Monron ¥Ync 6onoH OXY-biH AnTtanH xsi3raap, AntamH byrg Hampampax Ync, byrg
Hanmpampgax TyBa YrnCblH HyTar O9BCrOpT XWWUC3IH. Tan X33puniH OpuYvHA Moasior
ypraman 3agnard Polyporus (Lentinus) arcularius, Polyporus ciliatus (Lentinus
substrictus) MeervinH 3yunyyg Hb XYHUA aBYMpCaH MOAHbI Yraargsn O33p XenKux
yagBapTan 6ans. Polyporus (Picipes) rhizophilus 3ynn Hb xyypan xa3p 6050H LenuinH
OycurH Gynramaang yeT ypramang wumard 6angnaap ambgpax OpuMHL 30XMLCOH
6ans. CybcTpaTblH 3H3 oHufor Hb MeH Pleurotus komarnitzkyi 6a Pleurotus eryngii
3yWnyyasg TOrToorgcoH.

XepcHuii an3marvitH canpotpodyya, Oyyu, apran [33p ambiapdar 3ynnyya,
MOOOHA ambhapgar canpoTpodyyn, XepCHUW MUKOpu3a Yycrard 3yunyyauur
opornuyynaH siH3 GYpUNH 3KONOMMUH BYNMMMH MeeryyauriH 3apuM TakCOHYYAbIH HULL,
rasap 3yMH TapxanTblH 3arBapblr rapracaH: Geastrum melanocephalum, Macrolepiota
excoriata, Poronia punctayoleeata, Thermia punctayoll, Cyathus steroreurius
tihymenus, Suillus ahygrinus. MeerninH raszapayiH TapxantbiH 60TOMXUT 3areapyyablH
XyBb[ TOpen 3yNIMiH OPLUMH TOFTHOX LI®eH TOOHbI L3ryyYAUAT Il XapransaH T3Arasap Hb
CTaTUCTUKUMH ©eHaep TyBWHUM ad xonborgonton 6Gawpar 6Gereen Geastrum
melanocephalum, Macrolepiota excoriata, Poronia punctata 3yunnyyasg 96% -uac
A9, 6ycan aynnyyaaa 79% -nac aasw 6ane. 3arsap MeeruiiH 3ynnyyamiH razap3ynH
TapxanT, 6anpLunbiH 3arsapynarn Hb 3M33r 3yWn, sifaHrysa eHgep TePernkCeH 3ynnyyn
XYP33n3H 6yn opyHbl eepynenTeq Mawl MagpamTri 6Gangruir xapyyncaH. SKonormmH
xa3raapnargman Huw  6yxun CTEHOBUMOHT MeervmH 3yWNunMH XyBbd rasap3ymH
TapxanTtbir TOPOIHKCOH BYC 3BPUBUOHT 3YMNNNHXIIC UIYY HApUBYNanTam aarsapumimk
6orHo.

Tecnuir xapankyynax siBuag MeermnH tepen 3ynnuinH OHX-6apkoanox axnbir
XWUACIH. MeerHun ypT Bmennr xaHanaH XyH4 eBYMH YYCrary BUPYCbIH 3CPAr NOIBXUNT
cynancaH bereep cyganraang awmrnacad 6yx Meermmr ToaopxonncoH. MeH razap3ayimH
TapxanTt, HUWWAT 3arsapynaxag 3arsap 00bekT O0MnroH awwurnacaH Meeryyaumr
cyparncaH.

OXY-bIH “BekTop” BuoTexHonorn, BUpyC cyananbiH TOBL SMUNH 3apyM MEerHun
XaHabIr 2-p xanbapuinH repnec BupycbiH acpar, Lipetsk /1V/ 2018 (H1N1 pdmQ9)
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(EPI_ISL_332798) 6onon A/California/07/09 (H1N1 pdm09) ToMyyrmnH BUpyCbiH 3Cpar
YWNUMAraar cygancaH. QHMMMH repnecuinH BUpYycbiH acpar Inonotus obliquus (LuaBap
(cnop yycaaryn) yprauar), Inonotus obliquus (ypT 6ue), Haploporus odorus, Polyporus
tubaeformis, Gloeopoeus taxicola, Trametes hirsuta, Trametes versicolor, Suillus
cavipes, Melanoleuca cognata, Suillus americanus, Ischnoderma resinosum, Suillus
aurinymenius 33par 3ynnviH MeereHUpUnH xaHa eHaep yp AyH Y3yyncaH. ToMyyrmmH
A/California/07/09 (H1IN1 pdmO09) BupycuinH acpar Inonotus obliquus (uaBap (cnop
yycaarymn) yprauar), Leccinum sp., Flammulina velutipes, Trametes hirsuta, Inonotus
obliquus (ypT 6ue) Gloeopoeus taxicola, Haploporus odorus, Suillus viscidus 3ynnuinH
MEermnH XaHaHyyn XamrnH engep yp AyHTam OanicaHn. Lipetsk / 1V / 2018 (H1N1
pdm09) (EPI_ISL_332798) TomyyruinH BupycuiH acpar Phyllotopsis nidulans 6a Suillus
punctipes MeerHuin xang, XxaMrminH eHaep Yp AYHr y3yyrcaH. QHaxXyy cyaanraa Hb SMUIAH
MOerHUn xaHg O33pP YHOSCIMAC3H BUPYCbIH 3CPar Haranyyaunr 6um 6onroxon XyBb
HAMap opyynax 6omHo.

CynanraaHbl 06bekT:
Ba3snguomMnueTMH 3MUIUH 3apUM 3ynn meeryya

CypanraaHbl axmblH 30pUIro:

CnopTt opraHuambiH TeB A3uUWH 3X raspbiH Xyypau OycyyaAunH 3pc TacC
OHUroM Hexueng pacaH 3oxuuox Gaumanbir cygnax, Moxnron ync, OXY-biH
33pranalsa rasap HyTrMH 6a3naMoMULIETUMH 3IMUAH MOOTrHUN TapXxanT, Heeuen
LOJDKUITTUUH HerneeHun OornHo 6a ypT XyrauaaHbl YH3Jra?d erex, XyHuu
XanaBapT avynT 6BYHMU IMUYUITI3HA 3Ar33p MOOrunr Xaparnax O00NoMXKTOM
3CIXUUTr cyanax

["apax yp AyH
1. Monron ync 6a OXY-blH

33prangad  Oyc  HYTIUWH
cypanraaHg xamparacaH
rasap HyTtart UNdPCaIH SMUNH
MeerHun 3arsap 3ywunyyaunH
uyrnyynra 6umn 6onrox

2. MoHronbeiH 6onoH OpocblIH
39pranaaax HyTar
A9BCrapumiH 3MUNH MEernmnH
GarpwnbiH  xon6oo 60noH
TapxanTblH M34391SIMNH
caHTan 6onox

["apcaH yp AyH

1. CypanraaHbl yp AayHa 27 oBrunH 43 Tepenpg
XamMaapax MeermnH 68 ayunmmH Lyrnyynra XMmcaH.
dAraap 3ynn meereHa manramt meer-29 3yun, yp
Meer-12 3yun, MoaHbl Typyy meer-13 3yun, aynum
meer-8 3yun, yyrar wmeer-6 3yun 6GawuHa.
TapxanTtaapaa sanraatan HaMMaH aMmbapax OPYHbIT
aHIMNX y33X34 XaMrMnH LL©OH 3YMI1 TOXUOJACOH Hb
YYIbIH X33p, OMH 3axaf Tyc 6yp 2 3ynn 6ancaH 6on
XaMrMMH UX TapxanT Hb XxycaH owa 19 3yun
TOXnonacoH 6anHa. ToxnonacoH 3yunyya HMIT 11
©ep yprax OpPYHOOC TIMASIMNMITACIHUUI aHTUIK
y33X34 XaMrumH 6ara Hb ynuadrap A3sp 1 sywn
Oyly 2 xyBb 6ancaH 6051 XxaMrMMH UX Hb XOPCEeH
033p 19 3ynun 6yoy 28 xyBb Hb GancaH.

2. OmMunH wmeermnH 3yun, [OHX-unH 6Gapkogn,
ambaappaar opuuvH, ypragar cyocpart, aMYUNrasHum
LUMHX YaHap, BUPYCbIH 3CP3ar MA3BXuU, M3A33NNUNH
3XMUI XamapcaH M3433J1IJIMUH caH 6uin 6ONrocoH.




“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

3. MoHron, OXY ©onoH
ragaagblH LUMHXI9X yXaaHbl
caTryyna 4 eryynan
HUNTRYYN3X

4. CypanraaHbl axJsblH
TannaH

3. TecnunH Xyp3asHA cyapanraaHbl yp AYHA
Tynryypnad Web of Science, Scopus unwnanuuH
cucrtema OpCcoH ragaagbiH 6onoH OXY, MY-biH
WWHXN3X YyXaaHbl CITryyna HUAUT 17 eryynan
HUATIYYIC3H.

4. TeCcnUUH XYpP33HA XUWUrAC3H cyaanraaHbl yp
OYHIYYAUWUT HIITr3H 3pA3M WWMHXUITI3HUNA aXIbliH
TannaH ouumx  xonborgox Gauryynnarap
XYPryyncaH.

X3panKyyJiCaH LWMHXNAX yxaaHbl canbap: banranb, Xeaee ax axym

TecnuinH yp oyHr HaBTPYYNax candapyya: 1. bonoBcpon, 2. LUnHXNax yxaaH, 3.
Apyyn MaHA, 4. Xepnee ax axywn 6a bycan

Gypaoan:
XyyOacHbl TOO:

TannaHrmmnH XaBcpanTblH TOO: OpasM LUMHXUITTISHMI axiaac rapcaH

SUCUWH YP AVH:

Oryynan: aHrnm, opoc xanaap -17,
MOHron Xanaap -1

XaMTparq TanblH M343313N

XamTpary ync: OpocbiH X0n60oHbI Ync

Xamtpary Tan: OXY, Cyypb CypanraaHbl CaH

XamTpaH xapankyynary banryynnara:
OXY-bIH LUYA-unH CnbupunH candbap, TeB CuompuinH BoTaHMKNNH XYP33anaH

XaMTpaH X3parkyyncaH OanryynnaryyAblH cyAanraaHbl axnblH Tanaapx

OYrHanT

Xapankyynary 6anryynnara:

MoHron Ync, XAAUC-unH xapbsa Ypraman XamMmraannbiH Qpasam
LWUuvHXUNrasHumn XypasanaHrumH ApamMuinH 3eBnenuinH XyprbiH MNpoTtokon

Xapankyynary 6anryynnara:

OXY-biH LUYA-unH CnbmpunH canbap, TeB CubupuinHd botaHnknmH
XypaanaHrunH gyrHant (Xascpant 1)

XamTapcaH TecrnuiH yaupaardabiH AyrHanT:
OXY-biH LWYA-unH CubupunH canbap, TeB CubupumH bBoTaHMKUIKH

xypaanaHrnnH JLWAA, noktop B.A. BnaceHko 60onoH Ypraman XamraannbiH
Apasm WnHxunrasnun XypaanavrmnH JWTA, pgoktop T.[d3xuamaa HapbiH
HA3rAc3aH AyrHanT (Xascpant 1)
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CYOANTAAHbBbI AXIIbIH YHA3CN3J

©Hee yeq OXY-biH TeB A3suniH xacar, MoHron, KaszaxctaH, BHXAY-bIH x33puiiH
Oyc 6a TyyHMM 33prangdax OWMH NaHAWaMTbIH UerMKUX YA axunnaraa nas3Bxran
aBargax GanHa. QH3 acyyanbiH uap Xypaar xapransaH 2007 oHbl TaBayraap capg
MaHa OpHbl TyXamH yeunH yguvppardng "TeB A3uWH LOIMKUNTUAH acyygan" OnoH
yIncblH xeTenbepuinr 30xvoH Ganryynax caHaaudnarbIil rapraH 9HAaXyy acyyanbir
LUMNOBIPNAXA3P axunnax 6yn A3WNH ONOH YNC OPHYYAbIH 3PA3AMTOUNAT HArA3XUNAT
ypuarncaH. 3Ha caHaauunrolir OXY, MoHron, BHXAY-bIH LUMHXN3X yXaaHbl akageMuUinH
TAPryyHyy4 A9MXCIH.

XeTenbepuiH ron 3o0punro He Xong 6onoH Tee A3niH KeHO30MH CyynumnH ye
09X USIMKUITUAH O3NXMAH 60noH ByC HYyTrMnH GanranuiH Xy4uH 3yWSICUNH XyBbcan
©6pPYNeNTUNH YHOC3H 3YM TOITOM, TOAr33PUNH XONKINUNH YUMIaS, AaBTaMX, XapunuaH
Xamaapan, 9KonormnH 6a reonorMiH cucTeMunH TorTBopTon 6Gawmpgan, TyyHWUA
OYypanasxyyH, USIDKUNTUAH 4Yir XangnarbiH 6a UermkMNTUAH  OHUION  X3CIrUMH
MPOrHO3bII TOrTOOX, ASICHUIA HYYOIMIAT 30rCO0X, LWOPOOH LWYYprbir 6aracraxag oOpLUNHO
[Hayka B Cnbupun,2008. http://www.nsc.ru/HBC/ article. phtml?nid=469&id=6].

MoHron opoH uory, 6ereeq mawl 3M33r 3KOCUCTEMTIN. MOHIoN OpHbl X33PUIH
6a xOMAa X3CTUAH OUT X33pUH BYCUMNH BUOMOrMnMH ONOH AH3 Gargan Hb LUMHXKITIX
yXaaHbl YHOICNANTaM O0NoBCpyyncaH TEXHOMOMN, 36BNOMXUHA, YHOSCMNAH YHOSCHUN
3MUINH BONOH roo CanxHbl yNNAB3pMIr 6muin 6onrox yHAaC cyypb 60k 6GonHo.

B4 MoHron ync teB Hb 6ongor TeB A3uiH HyTar O3BCrOPUNH XyBbA A33p
AYPACaHYNaH UermkKUNTUAH - acyydan Xypuaap TaBurgax XepCceH OypX3aBYuiiH
AOPOVTON, 3KOCUCTEMUIH ypramarn, aMbTaH, MeerMiH 3yWnumH onoH AH3 GangnbiH
sagyypan sisargax 6anna.

OpoornnH Gangnaap TeB A3WiH 3apum OyC HYTryyablH Xepc, ypramnad
OYypxaBuma y3yynax USIMKUATUAH HONeeHUN YUIMIINI3P XaHranTTanm OfoH TOOHbI
cyjanraaHbl axun 6anraa 6onoBy OanranuMnUH 9SKOCUCTEMUWUH XaMIUKH 4Yyxarn
OypangaxyyH xacar 6ereeq OMONOrMIMH HeeL BasiNTMNH HAr 3X YYCB3P Me6er Hb MXWUI
TOCTaN cyganraaHyygan xampargaarym ynacaoH.

MoHron opHbl goog 6a cnop 6yxuin 0334 ypramnbiH anmrmiiH cyganraa 1970-
aa[l OHOOC 9X3NC3H TYYXTOW. MoHron opHbl MeerHun cypanraar 1936 oHg H.JI.
HecatkmH axnyymk, 1961 oHooc xownw T.MyHuar, .YpaHuumar, B.AnTaHuauar,
H.X9pnaH4Mmar Hap yprasmkiyynaH XMNcasp NPCaH.

©OHeernnH Gangnaap MoHron OpHbl ypramnbiH anmar, TYYHUA OFfOH $H3
banpgang 19 xypasHg xamaapax 39 aHrunH 116 6arnnH 392 oBorT xamaapax 1522
Tepena 6artax 7315 3ynn, osg 3ynn 6yptrargxkaa. YyHa 56 oBruiiH 156 TepnunH 574
3yvn, 094 3ymn aasg meer Oartgar Gereepn Ascomycota (12 3ywnn) 60noH
Basidiomycota (562 3ynn) xamaax 2 Tom XypasaHg xyBaarggar [Proceedings of the
Mongolian Academy of Sciences Vol. 56 No 03 (219) 2016].

BuvonormiH 3ynnyyounH rasap 3ynH OOMNOH GMOTOMbIH TapxanTblH Tanaapx
M34N3r Hb Ganranb OpYWH, SOAUWH 3aCrMH ONOH acyyanyyablH XyBbh, LUMWABIPNAX
yyxan a4y xonborgonton Gereen TYYHYNAH O3NXUWH 60MOH GyC HYTrMWH TYBLUMHA
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OMONOrMNH Tepen 3yWnuMnUr xamraanax WANOBIPUAT Yp OYHTAM 60nroxoq OpLUMHO.
OHrepceH Xunyyaag ypramnbiH 60M10H aMbTHbI TOOOPXON 3YNIMNH 6@ HUAT 3YWNNIAH
ambpax OpYHbl ypbAYMnaH TaamarnacaH Ouo-uar-yypbliH 3arsapynansir 6ui
fonroxoa Tycram nporpaMmm epreH awumrnagar 60ncoH. AMbApax OpYHbIr ypbaununiaH
Taamarnax sareBapyydblH buouar-yypblH 3arsapynanbir awurnax apanT, Xaparyda Hb
OpPYMH YeunH OnoH cypanraaraap 6atnaracaH [Merow et al., 2011, Garcia-Roselld
Hap, 2013].

AmbApax Op4YHbIr ypbauyunaH Taamarnax 3arsap Hb XOBOpP, AM33r, yCTax Oyu
3apuM 3y, MeH XYH 66pUIH aX axynH YN axunnaraaHg nxaap awmrrnacHaac 6ok
XOBOpAOX Oyn 3ynnuinH TapxanT 6a yyp ambcranblH XOOPOHAbIH Xamaapribir
3arBapunaxag epreH xaparnargaar [Pogpures-Candvec, Appobyc, 2008].

basngmnommnueT meer Hb SKOMOMMWH XyBbA 4Yyxan ad xonodoroonTton Gereep
MUKOPWU3 YYCraH eBcrer 600H MOASIOr OSIOH ypraMibliH cCMMOMOHT 6ongor. KcunoTtpod
Meeryyn MognornnH 6MonorniH 3agpanbsiH YHACIH Y3YYNanTyyannur Togopxonnaor.

BasngnomuueT meer Hb yypart HIraan, yn Oproraox amuH Xydun, 3apasac
3MIeMEHT, BUTAMWH, Monucaxapuabir Mxadp aryyngar. Meer Hb xanb6ap LWMHragar
YYPrUNH CaiH ax yycBap bereea yyprunH aryynamxaapaa MmaxHaac apav 6ara 6onosu
YP Tapua, XYHCHUIA HOrooHOOC unyy Gamaar. XyYHCHUMN MeerHun yyprumiH aryynam
xXyypan XMHMMNHX Hb10-40% 6anx 6a Byx yn oprnorgox amuH Xyunyyauur aryyngar.
MeerHumn Hyypc-yCHbl aryynamx, yypartamraa xapbuyynban 6apar xoép gaxvH 6ara
Ganpgar 6a yyrasapaa HOrooH ypramnaac anraatan. MeerHum Toc xaHacaH 6a xaHaarym
TOCHbI XYYSMNH XapbLaa 60M0oH TOCHbI XYYNUNH OYPANUIH XyBbA, YpramsblH TOCTOM
TecTan 6onox Hb TorrooracoH 6anpar. Meer apaac 604MCbIH aryynamkaapaa Xumc
XUMCIaH3TAM Bapar oMponuoo axaa. TyxaH MeerHun Tepern 3yWun, yprax opyYyHoOoC
xamaapy meereHf 4.21-11.57% apagac 6oguc aryynargaar 6avHa. inma meer XyHc
TIXKIANNIMH YHIT YaHapTan bereeq aMUMnrasHMm eHgep ad xonborgonTon oM.

YnamKnanTt aMUYMNradH, Xaparnaraaxk MPCaH, SMUYNT3I3HMUIA eHOep YNNYNanTan
doanceIr HUANANKYYNAar meeryyn Ganaar 6050BY TAAr33pUNr ogoorniiH Garanaap
OypaH cyanaaryn 6anHa. Mg mMeernmnr XyHC TIXI3MMNH Tanaac TeAUNrymn aMHan
3yMH GONOH 3OMMH 3aCTUAH YP aluuMr COHUPXMbIH YYAHI3C cyanax LaapanaraTtamn
6anraa 6onHo. MoHron opoHa 400-aag 3yWNWH Meer ypragar rax y3gar xaaum 4
TOOAr33pPUNH BMONorMnH nasBxmut 6oguc GONOH XMMWWH HaWpnarbliH cyganraa
ogooroop OypaH xunrgaaryn GavHa [UnHxknax Yxaadwbl AkagemuinH Magss Ne03
(211)].

XYHUN TOMYYTMAH BUPYCbIH 3CPAr YANUMAraa y3yynaar 6oamcyyabir Xo4 Xa49H
MeerHeec rapraH aBcaH 6angar 6ereeql 94raap Meer Hb UX3BYNAH XYHCHUI Byc meer
(>knMwa3nban, 0ONoH eHreT TpamMuLUEeT)-HUK Tepen BGarHa. 3apum MeerHnin 63namanuinr
©BYHO6C YpbA4MnaH CIPrunnax 30punroop 3eBrneceH banaar. Yar meer Hb BUPYCbIH
Xangsapbir 3C3pryyLax Yyagsapbir HOMarayynaar.

TecnuinH xypaang MoHron 6onoH OXY-biH 39prangas opLumMx rasap HyTryyaag
razap3yvH GMOMOHUTOPUHT siBYynax 6a yyH4 6asngmommueT meermmnr 3arsap 00bekT
©OnroH aBax, CNOPT OpraHM3MbIH 3areap 3yWIyyaunH XypaanaH Oyn Op4YHbl 3pC Tac
Hexuenn AacaH 30XMLOX NPOrHO3bIr cyanax, XyYHUh xanaBapT 3apuM eBYHUIA 3Cpar
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3apUM MEervir Xaparnax aMUYUITISHUNA LUMHXK YaHapblH cydanraar XMnx waapanara
oun borxk barHa.

CYOANTAAHbI AXIbIH LUWHANAI, O3BLWUNTTIN TAN
TecnutiH aucutiH yp OyHaulUH manaapx meceersers

MoHron 6onoH OXY-blH cyganraaHg xampargax HyTtar O9BCrOpUAH 3MUKH
MeerHui 3arsap 3ynnyyauiH rasap 3ymH 6anpLumn TortoorgoH, cybctpaTbiH XxapunuaH
xamaapan 6a TapxanTblH M3433/UIMAH caH Bun BOMK SMUNH LUMHX YaHap aryyricaH
0a3nanoMmnueTUInH MeerHuin 3areap 3yWnnnH ambapax OPUYUHL LOIMKUATUNH Y3YYIaX
Henee cygnargaHa. MoHron yncbeiH 6onoH OXY-bIH 33prangad 0yc HYTIMAH MeerHnn
3apum 3areap 3ynnyyamnH 2020 oH, 2050, 2070 oHbl TapXxanTbiH YpbA4yurcaH ra3pblH
3ypar rapHa. A3n TUBWUIH 39X ra3pbiH OHUron Gycyyaosg MeernmnH 3arsap 3ynnyyaunH
amMmbpax 60MOMXMIT ONrox AacaH 30XuLoX 6ananbir cyaank, TOAradpuiH TapxanTbir
Xs3raapniax 6ym Xy4mH 3ynSCUAT UNPYYIH3.

MoHron ync 6a OXY-blH 39prangaa 6yc HyTrMMH 3MUKAH MeerHuin 3arsap
3YWNYYAUAH LBB3P ©CreBPUNr rapraH MeerHuin uyrnyynreir 6ui 6onroHo. MeerHuin
3apuMm 3arsap 3yWNyyaumH BUPYCbiH ©6a OakTepunH 3CPar SMUMH LUMHX YaHap
cygnargada. Moxron ync 6a OXY-blH 33prangaa 6yc HYTIMH MeerHnin 3areap 3ynnyya
MOMEKYN FeHETUKUMAH TYBLUMHA TOOOPXOWMMNOr4OHO. OMUWNH MeerHuin 63angmanuvinH
OuonornnH AsBx cyanargaxHa.

30WUNH 3ACAT, HUATMUWH BOJNOH LUMHXXN3X YXAAHBLI A4 XOonsorgon

CyynuiH yeq xyH, man, ypramsbliH OflOH TOPNUMH XanaBapT eBYHUA TapxanT,
A9rO9NT HOMIIA3XK ©BYNH YYCrarYAUNH TAAM33PUINH 3CPIr Xaparnax byn 6anmanyyaag
AacaH 30XMLUO0X YadBap camkupy AaBTaH X3parnaxag TacBapTan 6ok 6anHa. XyHuin
alynT XaneapT snaHrysa Bupyc, 6akTepunH rapantam eBYHUA ICPIAT UX XIMKIIHUN
3M, 3MUMH X3PIrCAMNr MMNOPTOOP aB4Y X3parnax 6anvHa. MaHam opoHn yprax 6yn
3apMM MeerHnn GMOXMMWINH OHLJIOIT TYNryypnaH xangBapT ©BYHUN 3CPIr X3parnax
ovonornnH rapantam 6angmanunr 6un 6onrox GONOMXMIT cyaniaxag dHAXYY TOCUIAH
SOMNH 3acar, HUAMAM, LUMHXKIIAX yXaaHbl a4 Xon6orgon OpLUnHO.

CYOAJITTAAHBbI AXIbIH 3OPUINTO, 30PUNTYYA

3opunezo:

CnopT opraHnambiH TeB A3UNH 3xX ra3pblH Xyypan 6ycyyounH apc T3C OHLUrom
Hexueng gacaH 3oxuuox 6angneir cyanax, Monron ync, OXY-blH 33pranaas rasap
HYTrMH 6a31MgNOMNLETUINH SMUIH MESTHUI TapXanT, HeeLuea LUeMKUNTUINH HeNeeHUn
B6ornHo 6a ypT XyrauaaHbl YHIMraa erex, XYHUn xanasapT atoynT eBYHUA SMUYUIITISHA
94r33p Meernmnr Xxaparnax 60noMXTON 3CIXMIT cyanax

3opunmyyad:

1. CypanraaHg xampargax HyTar A3BcrapT bariraa MeerHui 3apum 3ynnyyaviH rasap
3ynH Ganpwnbir TortooX, MoHron ync, OXY-biH 33prongaa rasap HYTrMAH 3MUNH
3apMM MeerHuin TapxanTbiH M3433/1IMIAH caH Buii 6onrox
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2. MoHron yncbiH 60noH OXY-bIH 33prangaa 6yc HYyTrMH MeerHui 3areap 3ynnyyaunH
2021, 2050, 2070 oH xypTanx TapxanTblH ypbAYUNCaH ra3pblH 3ypar raprax

4. MeerHnn 3arBap 3yWyyOuMH pacaH 30xuuonT 6a T3ArsspunH TapxanTbir
Xa3raapnax byn Xy4mH 3ynncumr nnpyynax

5. Monron ync 6onoH OXY-blH 33prangaa 6yc HYyTTMRH 3MWAH MeerHun 3arsap
3YWNYYAMWH Lyrnyynrbir 6un 6onrox

6. MeerHuin 3arBap 3yWnyyaunH XyH eBYMH YYCrard BUPYCbIH 3CPAr LWMHX YaHapbIr
cyonax

7.MoHnron ync 6onoH OXY-blH 33prangdd 6yc HyTrMUH 3MWUAH MEerHun Kapum
3YWNYYAUAT MONEKYN FrEHETUKUH TYBLUMHA, Cyanax

CYOAITAA ABYYJNICAH FA3AP, XUATOC3H AXUN

OXY, MoHron yncbiH xun opuMbiH 6yc HyTarT 60noH 6ycag rasapT X33puiH cyaanraa
XWUNCIH. X33PpUMH SABYYNbIH cyaanraa XUNracaH rasap:

o OXY, AntanH xasraap, «CannoreMckniny yHA3CHUIN napk (B okp. c.bensawm
(dxaszatop) 19.08.2019-22.08.2019),

e Monron ync lopxu TapamxunH TXI, Borgxan yyn AU, Tes awnmar
MeHreHmopbT, AnTaHbynar cym (2019.09.28-10.04) (3ypar 1).

e MoHron ync, YnaaHbaartap XOT OpYMbIH HOrOOH Byc, Fa4yyypT TOCroH, fopxu-
TopamkunH BUIN, Xescren anmmrunH TapuanaH cym, OpaaHabynraH cym,
YaHamaHb-OHaep cym, Xatran cym, CanaHra anmruH Epee cym, Xyasp
cym™m, byraHT TOCroH, YnaaH6aatap XoTblH HOrooH 6yc borgxaH yynbiH
YynyyTbiH aM, TanHbl am (2020.06.20-09.02) (3ypar 2).

e AntanH byrg Hanmpampgax Ync, KypaH xoTrop, tan xaap; xa3p. TyBarumH
byrg Hanpamaax ync, XxaapunH Hyra.

e MoHron ync, Ynaanbaatap xot borgxaH yyn OUIN, YuHrantan, CoHrnHO
xanpxaH yync, TeB aMmrunH ApranaHt, basiHxaHram, JlyH, OpasHacaHT,
bynraH PawaaHT cym, ©BepxaHram amMruiH XapxopuH, ApBanxaap,
HapuinHtaan cym, BasiHxoHrop anmruiH ©nsuwnt, Bemberep, ByyuaraaH
cym, NoBb-Antanm anmruiH Jonrap, EceHbynar, Wapra cym, XoBa anMrumH
Hapswn, 3apar, MaHxaH, XKapranant, byant, XoBa, MsaHrag, OpaaHabypaH
cyM, YBC auMmrunH TapuwanaH, HapaHnbynar, YnaaHrom cym, ©nrun, bash-
©nrun anmrniiH LlaraaHHyyp TocroH, Ton6o, ©nrun cym (2022.06.11-06.25)

3yar 1.MoHron ync Nopxu T3p3n>KM|7|HTXF, BoraxaH yyn OUI, Tes anmar MeHreHMopbT,
AntaHbynar cym (2019.09.28-10.04)
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TecnuinH xypaaHa 2020 oHbl 06-p capbiH 20-0oc 09-p capbiH 02 xypTan YnaaHbaartap
XOT OpYMbIH HOrOOH 6yc, MavyypTt TocroH, Mopxm-TapamkuiH BLIT, XeBcren anmMmrmiiH
TapunanaH cym, OpaaHabynraH cym, YaHamaHb-OHgep cym, Xatran cym, CanaHra
anMmrnnH Epee cym, Xyasp cym, byraHT TocroH, YnaaH6aatap XOTbiH HOrOOH OycC
boraoxaH yynbiH YynyyTelH am, TarHbl am rax MaT raspyyaag (3ypar 1,2, xycHart 1)
HUWT 7 yoaarumH Xa3punH cyganraar rynudTracaH.

| TOTAL POINT
2020 EXPIDITION OF HIGHER FUNGI

_— S oy P

500'mi

JOEECO % Sl s _ RSN
. TecnunH xypasHg 2020 oHa 334 MeerniiH aHrmnana3ymnH X33punH cyganraa XMncaH raspyya

XycHarT 1. Xa3puiiH cyganraa XMncaH raspbiH 6anpmn (2020 oH)

Buuurnan
. ©HgepLnn, XUWNC3H
a/n ["a3pblH HAp Xyrauaa Banpwmn N Tan6aiu
ayraap
YnaaH6aaTap XOT, N 47°58'44.62"
! MayyypTbiH LWap xoononH am 2020.06.20 E 107°24'23.52" 1602 1,2,3
Tes anmar, Mopxu
LT . 48°00'21.6"N
2 TopamkuninH 6anranmmH 2020.06.21 107°26'41 8"E 1650 4
yoruonbopT rasap
. N 48°86'47.86"
BynraH avimar, byrat cym 2020.07.05 E 103°43'09.87" 1300 5
Xescren anmar, TapuanaH
’ N 49°30'50.5"
3 gi/AM, HamHaH yyn, WaeapTteiH | 2020.07.04 E 102°23'47 7" 1212 5
XeBcren anmar
’ N 50°01'21"
4 3p/:|,3vH36ynraH CYMbIH 2020.07.06 E 101°35'36" 1190 6
TOBUWH ypAa
XeBcren anmar, YaHgomMmaHb- N 50°09'46.8"
5 ©Haep cyMm, YpTbIH AaBaa 2020.07.07 E 101°13'19.0" 1569 7,89
XeBcren anmar, Xatran cym, N 50°31'57.4"
6 XeBcres HyypblH 3yyH 3par 2020.07.08 E 100°25'44.1" 1707 10,11, 12
7 | Conamro aiimar, Epee cym | 2020.07.20 | N49°5250.3" | g5, 13, 14, 15, 16
’ T E 106°14'39.7" T T
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CanaHra anmar, byraHT N 50°15'01.8"
8 TOCIOH 2020.07.21 E 100°54'26.1" 865 17, 18, 19
9 CanaHra anmar, Xygap cym 2020.07.23 N 49°48'40.6 802 20, 21, 22, 23

E 107°44'47.9"

YnaaH6aaTap xoT, boraxaH N 47°47'54.7"

10 | yynbiH gapxaH uaasar rasap, | 2020.08.05 E 106°49'01.9" 24
YynyyTbiH am

YnaaH6aaTap xoT, BoraxaH N 47°50'49.2"

11 yYfblH AapxaH uaasar rasap, 2020.08.20 E 107°04'05.2" 25
TanHbl am

YnaaH6aaTtap opuum 4 ypnaa, Xescren, ConasHra ammryygblH HyTart Tyc Oyp Har
yoaarnH mapuwpyTt cypanraaraap 11 rasap 25 uart YynblH x33p, [OnblH 3par,
WnHacaH 6o5oH WnHac-XycaH xonumor on, Hapc-XycaH XonmMmor on MeH gaH XycaH
ONA TONMYNIoOH 0334 MeerHun Xauryyn cypganraar rynuatracsH. [1aspx 11 rasapt
X33PUNH cydanraa Hb 0334 MeerHun yprantbiH Xyraudaa axnax VI capaac axnasg
MX3HX Manramt MeernMmH ypranTt yeumH cyyn 6onox IX capblH CyynuruH XypTnax
XyrauaaHg ryiuaTrocaH.

CyypvH cyganraa XMnracaH rasap:

Monron ync, YX3LWX-unHn YOCIlabopatopn, BOTAHUKMAH XYPISNaHIMAH YpramrblH
aHrmnan 3yuH nadopatopu, Xar cygnansiH nabopatopu, OXY, HoBocubupckuiH
BoTtaHuknnH xypaanaH [looa ypraman cyananbiH nabopaTtopu

Xuti2OcaH axun:

1. X33punH cyganraaHsbl siBUaj cyaanraaHg xamparacad 6yc HyTrmnH MeermiiH 3arsap
3yWnNuMMH rasap 3ywnH Oanplumn, TapxanTblH M3433MNUMKMH caH 6w Bonrox —
ypbaunncaH 6angnaap meerHnn 100 3yWnunmnH xxarcaanT rapracaH 6a HOM, X3BMANUNH
M333NNMIH Aaryy SMWUIH LUMHX YaHapaap Hb Lyriyynra XMnx axus 9X351CaH.

2. X39puNH cyganraaHbl siBuag uyrnyyncaH 6onoH xagranargax Oyn xataagcaHg
MeermiH ypT 6uennH mopdonorn 605oH 6ycag LWUHXUNME3 XUNX — X33PUNH
cyfjanraaHbl siBUag uyrnyyncaH MeermnH ypt 6GuennH repbapuiiH martepuarnbiH
LUMHXWIT33 ractepoMmnueT 60noH adunnodgopons meeryyasn XMnracaH.

4.93vnnH  meertun  [IHX-unH cypanraa, anektpodopes, CeKBEHC, yaam 3yWH
LUNHXNIITIY XUNX — MEErHUM 03xunr [HX-ninH Tycnamxranraap 3ywnunH TyBLUMHA
TOITOOX cygarraa XvnracaH.

Xutiedax cydanzaaHbl axiyyo
» MeerHum ypT 6ue Lyrnyynax xaapumnH akcneguumnH cyganraa
» MeerHnmn MopgonorMmH LWMHXUITT3
» Meernun 3arsap 3ynnyyamnH ambapax opunHg yyp aMmbcrasnbiH 60m10H 6uo-uar
YYPbIH XyBbCarymmH Heneennuur cygnax
» Meernum uaBap ecresep danrax
Monekyn reHeTUKMIH cyganraa XMmx
MeerHuii ypT OGUEH33C rapraH aBCaH XaHAHbl BUPYCUWH 3CPar WA3BXWUWH
LLUNHXNIITI9 XUNX
» OMUIAH MEerHum TapxanTtblH M3A33NNNH caH 6uin 6onrox

Y VY
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CYOANTIAAHbI APTA 3YW
1.MeerHui 033X uyrnyynax apra

Banranbg mMeervnH ypT OGuewnr uyrnyynaxag esepmel, 6arax TOHOr TexXeepemx
Wwaapgaxryn, x2.5 ecrenTronM Tompyyngar wwun, moanor 6onoH cybctpaTaac
CMOPTI3r4YUMnr canrax xXyTra, LaacaH yyT, XapaHgaa, TOMAIM3NUAH O3BTIP X3PArTaMn.

Ba3ng meeryya MxXaBYNaH An3apcaH MoAsior, YXC3H MOAHbI XONTOC, yHacaH HaBdy 6a
LUMIMYYC, XBPCOH A33p TOXMONAoX 6a Meernnr nnpyynaxmiH Tyna aaraap cybectpatbir
canTap cydark OfiCOH YpT GMennr cyctpaTtbiH X3CAIrTan XaMT LiaacaH yyTaHL XUNHS.
Cypanraa WWHXUNIO3H, [339XHI3C aBaxdaa YyyTHaac OOnrooMXTow raprax, ypT
Ovennr GanranuinH xamaap xaTaxaj uaacaH yyT Wiyyasan ymnruir asax 6a xapaB
Meernnr Monekyn reHeTUKNnH apraap cyanax 6on HX xagranaxbiH Tyng Ta4ra3punr
eHaep TemnepaTtyp, 60rMHO JONTMOHbLI HENeeH ] aBTyynaxryn 6anx Hb HUA3A Yyxan.

[a3x 6ypT TyxarmH mMeernnH yprax Oym rasap, xoonnox GancaH opuduH, cyberpar,
HANN3DKIUAH  33par, CybCTpaTblH X3MXK33, XOpP3B 333HTAM 0OON  TYyHUMA HIp,
LyrnyynardMnH Hap, OrHOO 33prunr GMYHI. DArad3p Hb WAPYYNC3H TyXamH MeerumiH
LaalablH 9KOMOMMNH LWMHXUAMA3HA Waapanaratan.

[oaxunir nabopaTtopn XypTan TI3BIPMAX ABLLAAA OIIKUAM XaTaax, XerL, MeersHuep
ypraxaac CIprunnaxmnH Tyng yyT Oypunr oHronnrox canxunyysnHa.

3eB UyrnyyrmK OanpliyyncaH L392XUWUr MyyTraxryh ygaadH XxyrauaaHj Xxagranad
Luaawmvg cyganraadHg awurnargax 60nomMKmMnr xaHraxblH Tyng 4aax Oypunr Tyc Tycag
Hb YyTaHa XUMH3.

JTabopaTopua MPCaH O33XMAT TacanraaHbl TeMNepaTypT xataacaH 6a HapHbl LWyyAa
TycranblH Cceper Hefnee, araapT CapHUCaH TOOCKUAT MWUKPOMULETUAH CNOPbIH
ooxmpaong epTexeec CIPrMMMK HUMIMAH Uaacaap OyTasgar. XaTaacaH MeerunnH
XaTaagcblr amcap Hb TYDKI3TAW Tycranm ranrap yyTaHL XUMK Meermmr Loxooc
Xamraanax aprbir X3parnacaH. Xataagac 6ypT maasanan 6yxui LIOWIbIF XUACIH.
WowroHa orHoo, rasap 3ywWH M343anan, 6uoTonbiH TOBY TOMAIrNan, cybeTpaTtbiH
Xan6bap, uyrnyynardumH OBOr HIp, 3YWIMAH HApP, TOOAOPXOWMONYMMH HIp, XaTtaagac
Aaxb O3KUNH gyraap, 6apkog 33prumr OUUCaH.

Meezutiz 033kUHO asax apza: MeerHun Tepen 3yun Tyc OypuinH yprax Xxyrauaa
XapvnuaH agunryin 60noBY MaHam OpHbl HOXLBNA epeHxXnnaee 7-p capaac 9-p capblH
AYHO XYPTanx Xxyrauaang 99X Mmartepvan uyrnyynaxag TOXvpowmkTown 6awmaar.
MapLlpyTblH siBUaa TOXuongox 6anraa meermnH 3ynn OypT X33purH TaOMAOIMNAN
XOTNeH 033X aB4y bancaH. MeerHun cnop 60MoBCOPY amkaarym XaT 3arnyy XUXur
Ganxag Hb TYYX XaTaagac XuMNxag ypuap Hb GonoBcpoory 6amx Tyn TOAOPXOMIOX
oonomxrynm 6anpgar. MeerHun wundbunr wnnbasY, ytacnar yHxnar, 6ynuyy 33par
raspblH ryHg ©Gangar Xacartol Hb XaMT TyuMudg yxax asgar. MeerHun [aaxkumnr
uyrnyynaxgaa maxnar 3aumnr roMTaaxXrynH Ty XaBTram €pooniTon carc, LaacaH yyT,
HI3NTTAN Xanpuart Xumx 6ams. XKuxxur toMyy 3e6reH Meeryyavir Tycran casaHp aB4
6anB. [daaxunr rapaapaa romtaaxryn 6amx Hb Maw Jyxan. 3apum cancnar Gywy
3M33r, 3CB3N ycapxar ypT OueTan Meernmr HUWNAr XanbCaH YyTaHd XU, YC
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HOBTIPAAMYN LaacaHg 6oox 6anB. MeerHnin uyrnyynra 6a axurnanTbIlr HIraH 39par
XUMAC3H. Anrnantag MeerHun yprax 6y opumH ron 6anp cyypunr a3angar.

Meezutic xamaax apza: Meer Hb amapxaH eTex ansapgar yump LyrryyncaH Meeree
anb 60n0xX XypAaH XyrauaaHz Xxataax aprbir Xxaparnax 6ams. 3eeneH maxnar 6a am3ar
YPT Ouvewnnr 3opuynanTtbiH XaTaax LWYyrasHg, 3yyxaH 033p TaBbX, XapWUH HUMIOH
mMaxnar 6a moasior ypT 61MeTan Meermmr SHMMMH NUALLNH 33P, XWKUTX3H YpT bnuetan
6on TacanraaHa, LOHXHbI HapaHg xaTtaacaH. 3apyumM TOM MESruMmr Har cM 3y3aaHTamn
Tyyw 3ycax (CepnenneBckuiH apra) xaTaacaH. Meernnr xyypan opumHa 35 xamaac
OO0l TeMnepaTypT xaTtaax Hb TOXMPOMXKTOM BGangar.

2. MeerHum ypt 6mennnH mopcponoru 6050H 6ycag WHMHXUITI3 XUMKUX apra
MukpockorbiH cyQaneaaHbl apea

MeerHnmn MUKPOCKOMbIH cydanraaraap cnop, 6asua, 6as3vanon, UUCTUOUNH ©Hre,
xan6ap, 6a3ng 433pX CNOPbIH TOO, X3AMX33, CMOPbIH ragapryyrmnH WNHX YaHap, TOo
33par HapurH OYTUMIr TOITOOX Gereea 3H3 Hb MESrHWM 3YUNUIUT TOLOPXOMIOoXon
yyxan WuHx 6ok erger.

MeerHun rumeHu gasxpaar cygnaxbiH Tyyna XeHAS16H 3yCONTUAT MaLl HUMI3H XUNHS.
HOMTOH WNH3 Meer 3cBan AH3 BypuiH 63XXKYynard WWHIAHA, (CnvpT, popmManuH rax
M3T) XagrancaH MeereH A33p 3ycanT xumxk 60nHo. 3yCcax aBCHbIraa 3anyyp 3yyraap
TaBuyp wunaH A93p Ganmpnyynaag 5%-vwiH wyntuiH yyceman (KOH, NaOH)-bir
aycaana. LLynTuiH yycman Hb 9CurH BYpXYYInnr Xeex Tanax, xyypan 6onroxos MeH
yr 634Manuir rapanTyynaxag aexem 6onHo.9BY nabopaTtopuinH HEXLENA NXIBYNIH
XaTaacaH MeereH AO93p cyganraa xvurggar.Minm toxuongong rmMeHui gaBxaprbiH
cnop, 6asng, uMcTMannr xapaxblH Tyng ryypc 6a canbaH Oyxui X3acraac e4yyxaH
XKWKIUAT YUMXYYPI3P SMTIMMK aBHA. OMTA/MK aBCaH XACTUAT TaBuyp LU O33pP
G6anpnyynaag yycman 6a Toc gycaaHa (rmMuuepwH, KanuiH WynT oMYy HaTPUIAH LIYT,
HAPM3N yC rax MaT) Aapaa Hb OypXyyn LWunn TaBbX 433P33C Hb 306516H AapX erHe.
(Anb 6onox 3eeneH gapx ercHeep 6anNgMan HAMIAH Gongor).

XataacaH MEerHum crop XaTaX XOPYUNH XIMXKUNT XUNX3L TOXMPOMXKryn OOncoH
Oanpar yump 6anaman aa3ap 5 xyeuinH wyntuiiH yyceman (KOH ) gycaaxag cnop xeex
X3BUNH X3MX33HA opAor. MIHrax 63anTracaH Typ 63namManas axnasg MMKPOCKonbIH 6ara
ecrent (10x7 tomyy acBan 7x20)-eep xapHa. OHO yed ChopbiH 6Hre, xanbap,
OypxyynuinH 6yTay Ganryynamx, NnpoTonnasm Aaxb TOCHbl OYCUAH TOO 3X MITUIAT
TOMAIIIIXK aBHa.

[apaa Hb OKynaAp MUKPOMETUWT MWKPOCKONbIH AypaHa Oanpnyynx, TyYHUA
Tycnamxranraap XamrmH ToMm 6a XxamMrH XXUXKXAI CNopbIr X34 X343H AaBTamKTanraap
XOMXUNT XWX, YPT OPreHUNX Hb XAMXKIIM AyHAXKaap TOrTOOHO (HANK-MKM.) MeH
NpoTONna3M Aaxb TOCHbI AYCrbIH X3MX33r TOFTOOX B0MHO. X3pBaa 6ypxyynuiH 6yTay,
Oanryynamx canmH magaraaxryn 6amBan mukpockonbiH 15x60 6a 15x90 ecrenteep
(MMMEpPCUOHBIN WWNHIHWIAT alumrnaHd) xapHa. MeH 6asng, uMcTuauMnH eHre, xanbap
XOMXKI3r TOMAAMNIK aBHA.O4radpaac ragHa Oypxyyn o, maxnar 3, WwunnbaHaac
3yCanT XumxK cypamk 6onHo. MeH rmdpunH OyTau, TOAredpuH XaHblH Gangnbir
TAMAJMN3X aBHa.TpamblH OYTUMIAT HApUIBYNaH cyanax Hb aHrunan 3yrua mawl vyyxan
Oanpar.
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X33puliH cyOarneaaHbl bu4uanan
MeerHmin Makpo LWWHX TIMATMWH OUYMrNanuir rasap 493p Hb GONOH Lyrnyynrbir
Ganpangaa aBuMpcaH gapym xuwik 6ams. Ep Hb ManranT MeerHum XyBbd ©HIe Hb
xataxa[ amapxaH espunergaer Tyn WwuHa 6anxan He GUunrnan xmnx He Yyxan Gangar.
Buunrnang yr meerHun yprax ©Oym raspbliH Ganplumn, ownr 6ypangyynard Mo,
qynyynar, ypramsiblH HOMper, XepCc MeH TYYHWUA OMPONL00 eep MeerHun ypt oue
Ganraa acax 60noH ypracaH 6ananbir HAPUNH BUYMK TAIMAJINIBA XIMKUMT XUMXK
6anB. YyH33C ragHa Meer Hb 4334 ypramnblH YHOICTAM XamTpaH aMmbaapy MUKOPU3
Oypanayynaar. OH3 TOXMONAoNA sMap Mo, CeBreH 433p ypracHbIr GUYMK TOMOIrNIXK
OanB. bnumrnan xuncHum gapaa meernnr GyTHIZP Hb raspaac Yeneenk aBy dancaH.
ABax ye[ad MeerHnn MULENMNH LUMHX YaHap, rMOUINH HArTapy opoouonacoH 6angan,
wunbaHg wunbasy, pusoMopd, YHAIC XxanbapwunH paraBap 6Gaviraa 3caxXunr
TOMAIMNdAar.
[33px BYX OHUSTOMMIT X33PUINH XXypHan 6a WoLroHg agun duumx, nxmn gyraap TaBBX
6anB. MeerHumn uyrnyynra xumx sisuag TYYHUA XyBUPY ©6PYNenTeH] opaor OHUIon
LUMHXYYOAMUT @Xurnax onamnt xumx 6ans. YyHA:

-canc 6a eHrep, ragapryyrminH eHre

-ragapryyrmmH HapHbl rapang xapargax banraa eHre

-YH3p, amT,

-maxnar 34 6a ruMeHOOPbIH OHre, OHLIOM

-Maxnar agunr 3ycax 6a waxaxag rapax eHreHun eepunent

-CYYH Lyyc 6anraa acax, TYYHUIN OHLUJSION X MIAT LUMHX TAMAryya opaor.
3arasp GUUNrNAanNUnr XaspuiH Hexuena yprax 6ym opunHg Hb yrngax 6a 6ycan WnHx
Tamarunr naboparopug UyrnyyncaH matepvan [339p XOMXUAT cyganraa XMNCHUN
ayHa 6uunx 6ane.
Bvunrnan xvnracoH Meervinr 3ymnasp Hb AnraH yytaHa Xumx, Tyc OypT Hb LLOWIO
Onumx HaaB. LlyrnyyncaH matepuang 6onoBcpyynant XMncHUA gapaa ypT bueuniiH
LWMHX TOMAMMAH OYyTYYy 3YWNUAT LIOLWIOHA HAMXK OMYH3. Byx Guumrnan gyyccaHbl
Aapaa meeree xataaxapg 6antraHa (MOOIT XATAAX API'bIl™ 1-p xacraac xapax).
MeezeHd ypm bueuliH mopghorioau 60510H 6ycad WUHXUI233 XUulx apea
MopdonorunH aHxaH watHbl y3naruir Carl Zeiss Stemi DV4 ctepeomukpockon, Carl
Zeiss Axiolab E re ropnuiH mukpockon, Carl Zeiss Axioskop-40 rapnninH MUKPOCKON
39PrUAr awmrnaH XuncaH. [apnuinH Mukpockonoop 6uumn OyTUMH cydanraar
NONMBUHUA JNTAKTOGEHOSbIH LUAHX3pUNH 63anamang 6ornHo xyrauaaHg OyuanracHbl
Aapaa XxuncaH 6onHo. [Odoaxuir SEM-unH  ynamxknanT TexXHWKWWr — awumrnad
CKaHHeppAaar anekTpoH MUKpockonug 3opuynaH 6antracan. [aaxuur Carl Zeiss EVO
MA 10 ckaHHepgOar 3neKTpoH MWMKPOCKOM aluuriaH LWWHXWUIDK, Fpan 3yprumir Hb
aBcaH. MeerniH ypT GueniH 3ypruir gamxyymk 6ym rapang Panasonic-Lumix DFC-
XZ7 kamep awurnaH aBcaH. MeernnH aHa 3ynnunH gaax Hosocmbupck xotelH M.IT.
MonoBbiH H3pawmxuT [epbapunH cang xagranargax Oawvraa 6GonHo. 3ynnunH
TOAOPXOMMNONTLIN MAPraXXNUnH HOMbIH M3a33nang (Jeppson 2018, Moreno et al. 2003,
2007, Silva, Baseia 2014) 6onoH HK).PebpueBblH aHxHbl axurnantyyg [n39p
YHOSCNAC3H rapracaH.
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3.9MuH meeriun AIHX-MnH cyaanraa, yaam 3yuH LWAHXUIT33 XUAX apra 3ym
MeezHut [JHX sineax 6a Oapaanan moamoox

XeHreH uaraanbl ncan (Al20z3) awwurnaH HyTtarnacaH meerunH ypt 6mueac (0.02 rp)
reHomblH [OHX raprax ascaH. OHX-r 3agnaxeliH TYyng «®@umo-Copb» («CuHmornmy,
Mockea) -unH wx oypanuur (kut) awwurnacaH. p4HK -unH 1TS1-5.8S-ITS2 myxuunr
Mry-aap ITS1F (CTTGGTCATTTAGAGGAAGTAA) 6onoH ITS4B
(CAGGAGACTTGTACACGGTCCAG) npanmep awwurnaH onuwpyyncad. MNry-g HS
Taq OHX nonumepasar (EspoeeH, Mocksa) awwurnacan. Mry-eir C1000 Thermal
Cycler (Bio-Rad, AHY) naap xuincaH. MNIryY-eiH yp ayHr Gel Doc XR+ Imager (Bio-Rad,
AHY) awwurnan pgypcancoH. OHX-unH pgapaanneir CO PAH -biH (HoBocmbupck)
"eHomukuiH 6a3apg (Genomics Core Facilities) XMACaH.

3ydnutz modopxouox

OHX-ninH 6ap kogumnnonblH aproir awnrnad 6asManoMMLETUNH 4334 Meeruinr Nnpyymkx
BUPYCbIH 3CPar MASBXUWI Laalng cyanaxag TaaraspunH ypT Ouvewnr xaHgnaxag
awwurnacaH. pAHK ITS1-5.8S-ITS2 myxunH xacryyg onponuooroop 600-800 bp
ypTTam amxmnitam onwmpcoH. YyHa 6asngmoMmmueTbiH 0334 9 MeernnH ypt dmennH
A99X xampargcaH. [apaannbiH  6onoscpyynanteir  MEGA X36 [33p XMWAC3H.
Cypanraang xamparacaH A39XuiH Tepen 3ynnunr BLAST WMHXUNraaH4 YHOSCNAC3H
TOAOPXOWNCOH. basnanommueTblH 3ynnyyannH ITS1-5.8S—-1TS2 Mmyxuma eceH WNHI
Aapaannbir yycracaH. byx gapaanneir angaa 6awnraa acaxunr wanrax, GenBank-a
XYPryyncaH. QH3 apra Hb 6asngmomMuueTbiH 3ynnunr Togopxonnoxon AHX-uiH 6ap
KOANOX aprbir awmrnax 6onomxummnr xapyymx 6amHa.

OHX-nnH papaannaap meernnH Clitocybe nebularis (Batsch) P. Kumm., Hygrophorus
agathosmus (Fr.) Fr., Lactarius deterrimus Groger., Lactarius porniniae Rolland., Russula
xerampelina (Schaeff.) Fr 39par 3ynnyyauir TOrmroOX Laalma XYHO 6BYMH YyCrary
3apuM BUPYCbIH 3CPar y3YYNax HENeeHu cyaanraaHa aurnacaH.

MeernnH HunT OHX-mnr anraxeiH Tyng ®untoCopb (CuHTon, r. Mocksa) biH ypBamnk
xaparcnuur awwurnacaH. MeerunH ypt 6uemnH  xacar (0.02 rp) -unir 300 mkn
9KCTpaKunmnH BydepT XK HIraH TepnuiH 6onros. JHX-uH 3agpan, TyHagacxumx,
yraax, xagranax 33prunr ynnasapsiardMnH NpoTOKOMbIH Aaryy ryiuaTracaH

MeerniiH rDNA Xacrmmr ITS 1-5.8S-ITS (5'-3" ITS1F
(CTTGGTCATTTAGAGGAAGTAA) 6a ITS4B (CAGGAGACTTTACTACGGTCCAG)
npanmMepyyaaap onuwpyyncaH [Gardes, Bruns, 1993].

MonumepasbiH ruHxnH ypsang (Mry) AHX nonumepasa HS Taq (“Esporen”, Mocksa)-
r awwurnacaH. [MIY-eir C1000 pynaanbl meunert xuncaH (Bio-Rad, USA).
OnektpogopesbiH yp ayHr Gel Doc XR + Imager cuctemp (Bio-Rad, USA) xapyyncaH.
OXY-biH WnHxnax yxaaHbl akageMuninH CnbmnpuinH canbapblH XaMTblH X3P3rnaaHum
reHomuk TeBg (HoBocmbupck) OHX-nnH gapaansbir TOrTOOCOH.

Disciseda hyalothrix meerninH ypt 6ueninH aaaxuun 1-5.8S-ITS-ITS 3aBcapT Har LUNMHI
Aapaannbir rapraH aecaH. GenBank-aac (http://www.ncbi.nlm.nih.gov/Genbank/)
HaManT ITS gapaanneir BLAST WWHXUArasHUM yp AyHA YHASICNAH COHrOocoH Gereeq
OMOHUN TOAOPXONICOH Tepen 3yMUNnTan OMPOSL00 TaKCOH aBaB.
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dunoreHeTUKUIH MoAbIr Ganryynaxag awmrnagar MeermiH 3ynnummH Hap, repbapuiiH
A39XUNH ayraap/omor 6a GenBank-g HaBTpax ayraap 3aprunr 6artraacaH gapaansbiH
TOMMbIr XYCHArT 2-T y3yynaB. HykneotnapiH gapaanneir MEGA-7-a ClustalW aproir
[Higgins et al., 1994] awwurnan xapranayyncaH [Kumar et al., 2016].

XyCHarT 2. Xapransyynaxag awurnax gapaanan

MeeruninH 3ynn [oaxHun repbapm GenBank gyraap
Disciseda hyalothrix NSK 1014099 MN151399
Disciseda candida STB 304 EU833654
Disciseda bovista MJ5078 DQ112627
Bovista aestivalis MJ1122 DQ112620
Lycoperdon perlatum MJ4684 DQ112630
Vascellum pratense MJ4864 DQ112554
Mycenastrum corium KM162954 GQ981488

dunoreHeTtukuiiH moabir UPGMA aprbir awmrnan 6anryyncad [Sneath, Sokal, 1973].
CanaaHbl ypTblH HMNG3p Disciseda hyalothrix-uiH xyBba 0.2791-1an TaHUyy Gainx
TOXUPOMXTON PUNOreHETUKUAH MOoAbIr Y3YYNCcaH. [deHaporpaMmmyyn 033p canaaHbl
Aaprag Toouoonox Tectag ytroir (1000 gastant) 75% -nac asaw Ganxaap opyyncaH
[Felsenstein, 1985]. OsontouniH 3amr MCL-apreir (maximum composite likelihood
method) awwurnad Toouoonos [Tamura et al., 2004]. OpoH 3aKn, xoépamon yTraTam
erergnunr aryyncaH 0Oyx 3ynnuir xaccaH 605HO. PUNOreHUnH  LWMHXUITTI3HUI
ereranunH 6nok aaxe 6anpnansiH TOO: 676 - Disciseda hyalothrix, 615. MEGA-7-4
3BOSMIOLMNH LUMHXUAT33 XUAC3H.

MeezHuli wuH3 xoconel2 unpyynax apaa

KomMapoBbIH HIPAMXUT BOTaHMKUIAH XYP33N3HIMAH repbapuinH caH xagranargax oym
Pleurotus komarnitzkyi Tepena WnHXMnraa xmncaH (3ypar 3).

b

\1

¢

3ypar 3. KomapoBbIH H3paMXUT BoTaHMKNIAH XypaanaHrniiH repbapug 6yn Pleurotus komarnitzkyi
(holotype LE17692)

Phyto-Sorb (Synthol, Moscow) nx 6ypaan awmrnaH meerHum ypt 6meac reHombiH JHX
raprax aBcaH. ITS1F 6a ITS4B xoc npanmep (Gardes & Bruns 1993) Hb ITS 6ycunr
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Homarayynaxag, LROR 6Gonow LR6 (Vilgalys & Hester 1990) Hb LSU 6ycag
awwvrnargaar. MNMry-eiH 6ytaargaxyyHun gapaannsir SB RAS Genomics Core Facilities
(ICBFM SB RAS, Hosocubupck, OXY) aaap Big Dye terminator cycle sequence kit
(ABI) 6onoH ABI Prism 3130 papaanard (Perkin-Elmer, USA) awuvrnaH XuncaH.
CypmanraaHbl yp AayH4 6unm 6GoncoH 6yx papaannbir GenBank -4 Xagrangar
(https://www.ncbi.nlm.nih.gov/genbank). BLAST xannTbIH yp AYHA YHASCNAH GenBank
-aac oK aBcaH fapaaniblH HArgnunH gyraapyyd 60noH aHaxyy cyaanraaHaac Ok
aBCaH gyraapyyabIr XYCHIrT 3-4 y3yyrioB.

XycHarT 3. CyganraaHg xampargcaH Pleurotus komarnitzkyi-uiiH repbapuiH copbly

Hap

Bartanraa/Hotonroo

GenBank pgaxb
ayraap (ITS)

GenBank pgaxb
ayraap (LSU)

Pleurotus komarnitzkyi

LE 17692 (holotype)

OM219068

OM219072

Pleurotus komarnitzkyi

LE 5606 (isotype)

OM219069

OM219073

Pleurotus komarnitzkyi

LE 5608

OM219070

OM219074

Pleurotus komarnitzkyi

LE 5609

OM219071

OM219075

000?93 ZNemaloclonus geogenius EF409732
Hohenbuehelia petalodes EF409731

gyohenbueheha tremula EF409728

gHohenbuehelia thornii KY679142
Hohenbuehelia angustata EF409719
ohenbuehelia angustata EF409718
Hohenbuehelia petaloides EU486437

91 Hohenbuehelia auriscalpium EF409725
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3ypar 4. ITS gapaanang cyypuncad ML moa He Hohenbuehelia-Tan donnoreHeTMKUInH xapunuaartamnr
xapyynx 6arHa. 75%-vnac gaaw BS ytreir canbapyygag xapyynae. GenBank xaHganTelH gyraapbir
3YWNUAH H3PUH Aapaa erceH 60rHo.

Hohenbuehelia-ninH xonborgox 3ynnyya 6a Resupinatus porosus-uiH ragaag oynryyannt
XaMmT WnHA gapaannbiH ITS 6onoH LSU -bir E-INS-I ctpaTtern (Katoh & Toh 2008)
oyxun MAFFT xyeunbap 7 (Katoh & Sandley)-r awwvrnan 33paruyyncaH. ML
wnHxunrasr MEGA X awwurnad xuncaH (Kumar et al. 2018). dunoreHeTuk xapunuaar
xamrunH nx maragnantan (ML) apreir awmrnad capraacaH (Felsenstein 1981). ITS
6onoH LSU ereranuiH Garubir http://igtree.cibiv.univie.ac.at Ba6 nnatdgopm A33p
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(Trifinopoulos et al. 2016) 1000 xaT xypgaH avaanaryviH XyynbapTanraap
LUMHXUNCIH. PunoreHeTnk moabir MogHbl 1.4.4 xyBunbapt (Rambaut 2018) 6yT33C3H.

4.MeerHnmn Tapxant, 6anpLunbiH X0N000r TOrroox, M3A33J/INIMUH CaHA, opyynax
apraunan

MeeruiiH 3aresap 3ymn - ronynoH 6asnaninH MakpoOMULETYYANWT ra3ap3ynH TapxanTblH
3arsapbir 6uin 6onrocoH Gereeq Har TepnuiiH yytaT meer Poronia punctata (L.) Fr.-r MmeH
rasap3yrH TapxanTbiH 3areapbir 6uin 6onroxon awmrnacaH.

MeerHuin 3ynnnunH TapxanTblH TaniaapX M3L33UMUT X33PUNH cyaanraaHsbl ssuag ypT
Ouennr uyrnyyncHbl YHOC3H A33p rapracaH. TecnuuH xyrauaansl 2019 6onoH 2020
oHa AntanH 6a TyearunH byrg Hanmpampgax Ync, byra Hanpamgax MoHron Yncaac
(xamTapcaH 6onoH MoHronbiH 6ue pgaacaH cyganraaHbl sBUad Lyriyynca)
MOOS3MNNIT alumMrnacaH.

Polyporaceae 6a Pleurotaceae OBrMnH MeervnH 3apum 3arsap 3yWnMiH Mopdonoru
6onoH cybcTpaTblH TepermkcoH Gangan, OHLUMOr WKHX YaHapbir xyypam ©0MnoH XaT
Xyypanm OpyYvMHA TOArd3puinir ambapax Oonomxunr onrox OGanraa pacaH 30XMLOX
MeXaHM3MbIl TOOOPXOMMOX 30pUNroop CyaarncaH.

CypanraaHf X33punH cyfanraaHbl yeap uyrnyyrncaH matepuwanyypn 6arrcaH 6omnHo.
Cypanraang xampargcaH meerHnn 0aaxyya OXY-biH M.I". Tonoea (NSK) repbapunH
caHg 6o0noH Monron yncbiH WYA-MnH  BOTaHWKUAH — LBUdpnarT — XypaanaHA
xagranargax ©6amHa. MeH [JanxuiH OMOMOrMMH ONOH SAH3 OanaribiH M3A33NSTUNH
caHrmnH (GBIF) 3ynnuinH GanplinbiH ereranuunr awmrnacaH. 36BXeH rasap3yunH
KOOpAWHaTaap TOITOOrACOH 3YWNMWH Tanaapx M3433MNuMWr awwurnacaH. 3yWnunH
ToAopxon Gampwunn (OpLmMx Uar) -UMH TOOOPXOWSIONT, TyXarH 3YWIWAH ra3ap3ymH
TapxanTblH ras3pblH 3yprunr Tepen 3ynnninH TapxanTbir 3areapynanbir 9HIXYY TannaHg
TycracaH 60sHo.

TannaH gaxb WWMHXWUAMG3HA awumrnacaH erergnvnr sarsap 3yWnuniH ongBopyyablH
6oanT Gananbir xapransaH erceH 6onHo. Mazap3ynH TapxanTbliH 3areap 6a aKoNornmH
HULWWAH 3areBapbIr (X9p3aB 9H3 Hb TOO4OPXOW 3ynna waapanaratan 6on) rasapsymH
wxun Oycan 30puyrK rapracaH Gereef MHraCHI3p eep eep 3YWIUNH TapxanTblH
LUMHXWUITA9HUA yp OYHI XOOPOHA Hb Xapbuyynax 6a cyganraaHbl Tanban agaxb
ME6rHyyaumH 3KONMOrMNH HUATIIAM 3y TOrTNbIN TOAOPXOWMNOX, TAArS3PUNH razap3ynH
Tapxantag Yyp ambCranblH HeneennuinH y3an 6GapumTnanbiH TOrtonuoor 6un
oonroxopn awmrnax 60noMXTon 60nCoH.

Tunimaac TanmnaH GonoH x3Bnang OyTa3rgcaH 3arBapyyAdblH XO0poHAO 6Gara 33par
3epyyTan bGarx 6onHo.

SDM anzopumm, maamaznasnbliH meperi, awuanacaH rpozpam XxaHeamx, GIS
ezez0er1

MeerHuin 3ynnunH TapxanTbiH 3arBapbir 6un Gonroxon yHOC3H napameTpyyh Hb
ODMAP-Tain Tectan npoTtokon awwmrnacaH (Zurell et al. 2020).

DIVA-GIS komnbtoTepuiiH nporpammbir (Hijmans et al. 2012) razap3ynH magaannunr
3yparnax, wuHxnaxag awwurnacaH (https://www.diva-gis.org/). Cyganraa xuix 0Oywn
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raspyyablH razap3ynH 6anpLumn, eHapUnH Maa33an, MeH A3NXUIAH 0400rMiH (~ 1950-
2000) 60noH MpasgynH (uar yypblH Hexuen 2xCO2, 3arsap CCM3, M3, 2100 oH)
Tanaapx Mag3annunr https://www.diva-gis.org/Data 6a https://www.diva-gis.org/climate , 3x
yyceap Worldclim, xyBunbap 1.3. cantaac TaTax aBcaH.

Ox3HA33 21-p 3yyHbl 50-70-aag OHbI Lar yypblH 3areapyyabir aluMrnaxaap TeneBnex
OaricaH 60MoBY O3NXUNH X3AMXKI3HA Lar YypblH XypAautan eepunentuini yun ssubir
TOOLOH y33X34 Lar XyrauaaHbl MHTEepBanyyablH erergen xaTapxun Gara racaH AyH
LWUMHXWIT3S rapcaH Tyn ogoorunH uar yypblH 100 XunuinH uar yypbiH M3433Mnnunr
6arraacaH CCM3 3arBapbIr COHIOCOH.

HanxuiH ync OpHYYyAbIH XUITUIAH M3433NNNnr (WGS84)
https://hub.arcgis.com/datasets/a21fdb46d23e4ef896f31475217cbb08_1/data?geometry=-
99.844%2C-89.998%2C929.84.7. -aac aBcaH.

Huit akonormnH 19 paexapreir (Bioclim (BIO1-B1019)) DIVA-GIS awwurnan 2.5
MUHYTbIH (pacTpblH HAr yypaHg 30 eHUrMnH cekyHa) Hapunednantam (Hijmans et al.
2005) 6aunryyncaH 6ereeq A3uiiH 034 TUBUNH UXIHX X3CTUNT XamapcaH.

MaxEnt (Phillips & Dudik, 2008)-uir TyxanH 3yWnuiH ambapax OpYHbl TOXMPOMIXKTOW
Gangneir 3arsapunaxag awwurnacad. MaxEnt Hb TyxamH 3yWMnuinH ambapax OpPYHbIT
ypbauunaH Taamarnax 3areapbir 6un 60nroxelH Tyng XypaanaH 6y opyHbl eepynenT
OOMOH 3YMNUIAH TOXMONASbIH OPONTbIH ereraflyyaunH awurnadH XamMrmiH Aa33g
QHTPOMUWH 3arBapynasnbliH  aprbir Xaparnagar. 3ynn 60MoH XypaanaH Oyn OpyHbl
M3439Nn3n4 TYNryypriaH TyxavH 3ynung TOXUPCOH HOXUJSIUAT TOLOPXOWSICOH 3arBapbir
6un GonrocHbl aapaa MaxEnt Hb upasgymH AH3 OypuinH XyBunbGapyyablH paryy
3YWNUAH YYyCaX Maragnanbsir  ypbadunaH TaamarnaxblH Tyng 6GanHrbiH GonoH
eepunergex by opyHbl HexUen 6ananeir XocnyynaH awmvrnagar.

DIVA-GIS 6onoH MaxEnt nporpamyygbir YpramsnbiH 0noH siH3 6angan 6a TapxanTbiH
OPOH 3alH LWVHXWNIIdHUA YOAUPAAMXUWH fdaryy awwuvrnacaH (Scheldeman &
Zonneveld 2010). 3Haxyy rapblH aBnarag SDM 3arBapyydblH CTaTUCTUKUAH
HangBapTan 6angnbir YHaNaX apryyabir 43NrapaHryn Tannbapnacad 6anaar.

BanryyncanH SDM 3arBapyyfblH CTaTUCTUK HangBapTan 6angan Hb AUC (area under
the curve) koadppuumeHTasp Topopxounorggor. AUC-biH KO3 UUMEHT Hb
mMaragnanbsiH eHaep 6anx €cTon pacTepuiH Lar O33p Tepen 3ynn Oanraa acaxunr
Xapyynax 3areapblH YagaMxXuinH yHanraa oM. 3arsapbiH AUC-ninir MaxEnt-g Toougor.
AUC Hb TyxanH 3ynn xaaHa Oarraa 6a Gawnxrynm pacrtep yypuir sinrax 3arBapblH
YagBapbIr  XOMXMXK, EPeHXMA HapuUMBYNasnblH XIMXUNTUAT OOCro  X3MXKI3HI3C
XamMaapanrym xadragar.

AUC Hb 0.5 (caHamcapryn Hapunsynarn) -aac 1 (terc anrapan) xyptanx ROC (receiver
operating characteristics) -uinH goopx Tan6amH xamxyyp oM. Xapas AUC Hb 0.5-Tan
TaHUYY Oyloy TyyH33C goow 6arviBan 3arBap Hb ypbAuwuriaH Taamarnaxag ytrarym
oonHo. XKuwaanban, AUC-uinH 0.900 yTra Hb TyxamH 3ynn xaaHa OanHa rax
Taamarnax 6avraa Hb 90% 6anx maragnantan rocaH yr oM. Aradjo et al., (2005) 6a
Scheldeman & Zonneveld, (2010) Hap rapraH aBcaH 3arsapyyabiH AUC-uur 0.8-0.9
caviH, 0.9-33c g3aw 6on maw canH anrapanT rax tanndapnacaH. AUC Hb 0.5-aac b6ara
XYUYUHIYA, YYUP Hb 3YWNUH oplumx maragnan 1:1 6anHa.
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MaxEnt-g WwnHxmnraa xunxag MaxEnt-ninH 6un 60nrocoH 60Cro XyCHarTag yycracaH
3ynnunH 6anraa acoxmnH 10 xyBuiH 6ocrbir awmvrnagar. 3ynnunH 6anraa 3CaXMNH
Oycaa 3yNnuiH OpLUMH TOrTHOX Maragnan 60ocro XaMmxaaHaac gooryyp 6on 3ynn onox
Hb Mawl Gara tom.

TuMa3ac rasap3ynH TapxanTblH 3areapbir Oun 60Nroxgoo 3yMMnUH OpLUMXYWH BOCro
X3MX33r TycaZ Hb eHreep xapyyngar. 3arBapaa 6yTaaxgo3 gapaax 0ocro yTrbir
alumrnacan:

A. 0.1-10% - xycHarTag 6ariraa MaxEnt-uiiH yycracaH 6ocro - opumxynH 6ocro 10% -
0on 3ynnuiH opnx Maragnan TynnbliH 6ara acBan Tartan TaHUyy 6anHa (3ynn oypT
©6pUINH yTra banHa).

B. 0.5 - TyxaunH 3ynn 6anx maragnan 50%, aH3 xacarT 3ynn 6anx maragnan 50% -nac
Oararyn 6anHa.

C. 0.5-0.6-0.7-0.8-0.9-1.0 - Tepen 3ynnunH OpLUMH TOrTHOX Maragnan 60-70-80-90-
aac 100% xyptan 6anHa.

D. 1.0 - TyxalH 3yNfninH OPLUMH TOTTHOX L3ryyaumr TogopXonsicoH (ra3pblH 3ypar 43ap
"ynaaH" Uaryy4 3aaHa).

MeeeHul 3azeap 3yunyyOulH yae yypbiH XOEP XaMX33Ccm Huwula Oypcriax

MeerHui 3arsap 3ynnyyaumH Lar yypbliH XO€p X3MXK33CT HULLMIAT SYPCN3H XapyynaxbiH
Tyna DIVA-GIS nporpamm paxb uar yypblH XOE€p XyBbcard (KWUIUWH AyHOaX
TemnepaTtyp (BIO1), »xununH xyp TyHagac (BIO12)) oasp TynryypnaH ayrtyrHbl apriir
ME6erHuin 3ynriMnH ra3ap3ynH TapxanTbiH 3arBapT 9Arasp XyBbCardymmH opyyrcaH XyBb
H3M3P33C YN XaMmaapaH aluvrracaH.

Envelope aprbir awurnaH 6muin 60nrocoH GUONMOrMMH 3YMNWIAH Lar yypblH HWUW Hb
TyXalH OPOH HYTIMNH ambApax OPYHbIr BML, XapuH Mall ToM Tanbang 3areapynaxag,
UNyy HamgBapTam rax y3ax Oavraa Tyn 3H3 aprbir awwurnacaH. KnactepwiH
WKMHXMNras 6a GanplinanbiH gapaanfbir OpyyrcaH ONIOH X3MX33CT CTAaTUCTUKT
YHOSCNACAH SKOSMOMMNH X3MXKYYP, LWMHXWUATA3HUA apryyabir OPOH HyTarT ambapax
OPYHbIr 3arBapynaxaj awmrnagar.

3arsapbiH rpadvk 3yparnanbiH Tanndap:
“LiaHXap Tarw eHuertT’- uar yypbiH HUALLL.

“HorooH uaryya’- 6uouar yypbiH 6yx 19 XyBbCardninH XypasHg uar yypblH npodun
OyXun opLumx Uaryya

LIsHX3p Tarw eHuerT AoTopx "ynaaH" uaryya - COHrOCOH XyBbCardyablH (KUMUIAH
AyHOaX TemnepaTyp 6a XUnuUiH Xyp TyHagac) xa3raapblH YTrbiH XYP33H 43X XYPI3HA
uar yypblH npodoun dyxum opimnx uaryyg 6ereeq 6ycan 17 xyebcard Bioclim xypasHun
XA3raapaac ragyyp Har Oyly X34 X3A43H YTrbIr aryyrncaH uaryyaunr barraana.

LlaHxap Tarw eHuertumH ragHax "ynaaH" uaryyg Hb 19 6wuouar yypbiH
XyBbCardMmH XypasHaac ragyyp Har Oyly xa X343H YTrbIr aryyncaH yyp aMmbcranbiH

npodoun Byxmn uaryya.
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CoHrorgcoH 6Mo uar yypblH XyBbCardng A33p YHAOSCIAH TyXaWH 3YWNUWH OPLUWH
TOIrTHOX TOAOPXOW L3ryyA34 ambAapax OpyHbl XaMriiH Taatam napameTp 6yxui 3arsap
3YWNUAH XYPISHMIN IKOMOrMAH (OPYHbI) LOMUNT TOAOPXOWMNOXbIH TynA uar YypbiH
HULLWIAT Hapurcragar.

3areap OYpUNH XOEP X3IMXKIICT HULLMNH XA3raapbIr 3ypar 433pX TAMAArnang 3aacaH
©onHo.

Llar yypbiH HMW Hb A-aac F xasraapt 6anHa:

A xasraap - 6yx 3ynnuiH xysbg 0.000 6anHa.

B xs13raap - "ynaaH" uaryygsac gop xashk Har 6anx.

C xsa3raap - "HOrooH" OpLUMX L3Aryya3ac Aop Xask Har Hb 6anHa.

D xsa3raap - opwmxymnH 6yx uaryya "ynaan" 6anHa.

E xa3raap - opLumnx UaryyaunH gop Xask Har Hb uar yypbliH HUWuA 6arpnana.

F xasraap - opwwuxynH Oyx uaryyg uar yypbiH HMW33C ragyyp 6amprnana. HuwunH
OPreHNNI XyBb X3MX33I eepyriex 3amaap ToOXvpyyrnHa.

SYUNNINH XYP33HUIA "OpYHbI" LOMUIAT TOOOPXONITOXbIH TYN4 HUW Hapurucaar. SynnunH
XYP33HMA "UeM" X3CarT ToAopxon 3areap, Oyc HyTar, TaKCOHOOC XamMaapaH OpLUMX
yaryyannH 50% -nac unyyryn Hb teBnepger. YyYHUA yp AYHA 3YWNUAH TapxanTbliH
raspblH 3ypPrunr TyxamH 3yWnunH 6yCc HYTIMAH OPYHbI LIOMWIAT XapyyncaH 3yparnanbir
6un 6onrogor 6a 34ra3p OPLUMH TOFTHOX LAryyA34 61o Lar yypbIH WWHX YaHap (raxgas
36BXOH XOEp COHIOCOH LUMHXWUAraaH xampargax 6yn 6mo uar yypbliH XyBbCardymmH
XyBbAl) TyXanH 3yNSIMWH XyBb XaMrminH OHOBYTOM 6aix 60MHO.

3arsapblH ereranuiiH pannyyn KIAS RFBR-g Huit 10 m6-aac nxryn 10-aac nnyyryn
hannbIr TaTax aBax 6ONOMXKTON Ty COHFOCOH MEBrHUn Tepen 3yMnuiH razap3ymnH
TapxanTbiH 3areapbir https://disk.yandex.ru/d/7h-3fzB1r50DFA xon600Cco0C TaTtax aBax
BONOMXTON.

5.MeerHmmn xaHgHbl BUPYCbIH 3CP3ar UA3BXUMWAI TOITOOX apra

OXY 60n0oH MoHron opoHA XMAC3H X33pUIH cyaanraaHbl aBuUag UyrnyyrncaH MeerHuim
A33KYYO93C xaHa 6anasH BUMPYCbIH 3CPar MOSBXMUAT TOAOPXOMMOXOL aluurracaH.
AlwmrnacaH meerHun xaHgHol ayraap 6a 6apkoabir gop gapbacaH 6ereef meerHumn
3YWSIMAT XYCHIIT 4-T y3YynaB.

MoHronooc LyrnyyrncaH 3apum MeerHuin XxaHaHbl ayraap:

Disciseda bovista XxaHo 25
Calvatia cyathiformis XxaHo 24
Bovista plumbea xaHo 27
Lycoperdon molle xaHo 26
Lycoperdon perlatum XxaHo 28
Hericium alpestre xaHo 29
Phyllotopsis nidulans xaHo 43
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AnTanH xa3raapaac uyrryyrncaH 3apMm MeerHun 039XHUn xaHaHbl gyraap 6a 6apkon
(6apkopg 6yxun meermiiH 3ynnuinr JHX-MAH LWNHXUr33rasap TOrTOOCOH):

Agaricales Gapkoa_ xaHO 44
Boletinus asiaticus G6apkoa_ xaHO 45
Boletinus cavipes Gapkoa_ xaHO 46
Langermania gigantea Gapkoa_ xaHO 47
Lactarius sp. b6apkog_ xaHO 48
Lactarius sp. Gapkoa_ xaHO 49
Lactarius sp. b6apkog_ xaHO 50
Russula sp. 6apkog_ xaHO 51
Russula sp. Bapkon_ xaHO 52
Suillus grevelii 6apkoa_ xaHO 53
Suillus variegatus Oapkog_ xaHO 54
Suillus viscidus G6apkoa_ xaHO 55
Suillus plorans bapkog_ xaHO 56
Suillus sp. Gapkog_ xaHO 57
Suillus sp. B6apkoa_ xaHO 58
Hygrophorus aurantiaca 6apkog_ xaHO 59
Agaricales 6apkoa_ xaHO 60
Agaricales bapkog_ xaHO 61
Gomphidius sp. Gapkon_ xaHO 62
Gomphidius sp. Gapkoa_ xaHO 63

XYCHArT 4. BUpyCblH 9Cpar y3yynax gsaBxunr cygancad 6asngmommueTtyya

. . XaHaHbI .

MeerunH 3yinn nyraap OoaxHun gyraap GenBank gyraap
Calvatia cyathiformis 24 NSK 1014378 -
Disciseda bovista 25 NSK 1014377 -
Lycoperdon molle 26 NSK 1014353 -

Bovista plumbea 27 NSK 1014352 -
Lycoperdon perlatum 28 NSK 1014316 -

Hericium alpestre 29 NSK 1014385 -
Phyllotopsis nidulans 43 NSK 1014381 -
Hygrophorus sp. 44 NSK 1014445 MT302570
Boletinus asiaticus 45 NSK 1014446 MT302580
Suillus cavipes 46 NSK 1014447 MT302581
Chlorophyllum agaricoides | 47 NSK 1014448 MT302582
Lactarius deterrimus 48 NSK 1014449 MT302583
Lactarius deterrimus 49 NSK 1014450 MT302584
Lactarius porninsis 50 NSK 1014451 MT302585
Russula pelargonia 51 NSK 1014452 MT302586
Russula xerampelina 52 NSK 1014453 MT302587
Suillus grevillei 53 NSK 1014454 MT302588
Suillus punctipes 54 NSK 1014455 MT302589
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Suillus punctipes 55 NSK 1014456 MT302590
Suillus americanus 56 NSK 1014457 MT302591
Suillus aurihymenius 57 NSK 1014458 MT302592
Suillus grevillei 58 NSK 1014459 MT302593
Hygrophorus speciosus 59 NSK 1014460 MT302594
Hygrophorus agathosmus | 60 NSK 1014461 MT302595
Clitocybe nebularis 61 NSK 1014462 MT302596
Hygrophorus queletii 62 NSK 1014463 MT302597
Hygrophorus sp. 63 NSK 1014464 MT302598

Xyypan akcTpakTbir 500 MKN ecreBpuUH OpyYuHA yycracaH (opyuH Hb MEM
(Gibco) opunHg aHTMbuoTuk (Anti-Anti, Gibco) 6a 2 mkr/mn TPCK-tpuncuH (Sigma)
HOMC3H OpuuH BancaH). In-vitro Hexuena BUPYCbIH 3CPar MAIBXMAH LUMHXUATISHA,
aMb[l 3CUMH LUMHIA3C3H ynaaH byaardy 6oauckir (beHasnHUM HAraan) XaMmxmx aproir
awwvrnacaH. YyHun tynga;

- 96 HyxTan nnataHg MDCK (HOXonHbl 6eepHMIA 3C) 3CUMIH 6CTEOBPUNT YHISHUI
X33NUNH 5%-niiH nnnagac 6a aHTMbnoTmk HamcaH DMEM (Gibco) opuunHg cyynracaH.
Har HyxaHa 2x10% ac cyynracaH. 90%-4 Har gaH ye ac yyccaHuin aapaa (37°C -g 5%
COz-Tan araap 6yxun opunHg 20 Lar ecrepneHe) 3CUNT MMNA3Cryn OPYHOOP yraacaH.

-XaHnagHbl BupycbliH A/Lipetsk/1V/2018 (H1N1pdm09) (EPI_ISL_332798)
oMrnnr nnatHbl HAr HyxaHA 100 TLUWOAso TyHraap HOMX XUANC3H.

-MeerHunmn xaHabir 3¢ 6CreBepriox OPUYMHA XO0EP AaXUH WWNHIAMK 63nTrasg scunr
BUPYCI3p xangsapnyyncaHaac xovw 30 MWHYTbIH apaa 3CToW NfaTHbl HYX3HA
XWUWC3H.

-Qcunr 37°C -g 5%-nnH CO2 -Tan araap 6yxum opumHg 72 uar ecreprnieceH.

-fapaa Hb nnaTHbl HyX BypT Byaard ynaan 6oguceir Hamx (0,34%), 1,5 uaruiiH
Aapaa acuir yraacaH. bygruir anraxeiH TYyng yycman (0,1 M NHsH2POs4 6a 96%
3TAHOMbII XN X3MX33TAM XONUHO) HAIM334 BioRad 680 mukponnart yHWUrY g3sp
4904m ponrnoHa 3emdump 2.0 nporpamm awmrnaH cynnargcaH ©OyarMiH onTuk
HArTpanbIr TO4OPXOWMCaH.

MeerHnn xaHOHbl BUMPYCbIH 9CPar MOSBXUTIN TYHr BUPYCbIH ypxnuir 50%
Aapadrynngar ECso TyH (KOHUEHTpaLm) rax TooLOoB.

Xopyy 4aHapbIr (xangsapryi 3CUAr LWMHXUIMK Oy XaHaHbl OpOnuooTOMn
ecreBepneHe) acumH 50% yxax TyH Oywy KoHueHTpaum CCso rax toouoB. COHrox
YaaBapblH UHAEKC By0Y AMUMMATAdHUIN MHAEKC IS -nir Xopyy YaHapbIH TYHT OIBXUTIN
TYHTawn xapbLyyrncaH xapbuaaraap Toouos: CCso/ ECso

XaHualOHbI 8uUpyCaHO Mee2HUU XaHOHbI yY3yyIIax wyyd Hesieea moamoox

CeponormnH 96 HyxTanm nnaTtag MeerHmin xaHapir Xo€p AaxmH WKHreNaH 100 mkn
ecresepnex opunHg 6antracaH 100 TUWOso TyHTan 100 MKn BUPYCLIT HYX BYPT HAIMX
XUMC3H. YYHUIraa TacanraaHbl Temnepatypt 20 muHyT 6annracaH. Cycnenaunr MDCK
aC Byxmin ©CcreBpUNH NNaTblH HYX3HO HAIMX XMUCAH. dcyyaumnir 37°C-1 5% CO2-uniH
araap Oyxun opumHg 72 uar ecreBeprioCceH.
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XaHuaOHbI 8upyCcaHO MeeaHUl byx aKcmpakmbiH Wyy0 y3yynax Hereea moamoox

CepornornnH 96 HyxTan nnatag MeerHu aKCTPaKTbIr XO0Ep AaxXWH LWMHIAN3H 100
MKN ecresepnex opuvHa 6antracaH. Hyx 6ypt 100 TUWMOso tyHTam 100 mkn
AlLipetsk/1V/2018 (HIN1 pdmO09) (EPI_ISL_332798) BuMpyCbIr H3MX XWAC3H.
YyHUNraa tacanraarol Temnepatypt 20 muHyT 6annracadH. MDCK ac Byxui ecreBpuinH
nnaTbliH HYX3HA, BUPYCUMH CYCMEH3UNT SKCTPAKTTaM yycMang HAMX XUACIH. SCyyaumnr
37°C-T 5% CO2-niH araap 6yxuin opumHa 72 uar ecreseprieceH. [lapaa Hb GyacaH.

CYOAINTAAHBI YP AYH
1.Meernun uyrnyynra, 6askyyynant

OXY 6onoH MoHron opHbl HyTtar gascrapT 2019-2020 oHA sByyrnicaH X33puKH
9KCMeaMUMNH cyganraaHbl yed UyrfyyrncaH MeerHUn A33XKHUW Uyrnyynrbir 6un
bonroon 6anHa. CypanraaHa MeerHui ypT OUennH O33XKMWT uyrnyynax ctaHgapT
aprbIr awmrnacaH 6onHo. EpeHxunagee cyganraa XMMC3H ra3pyynag unapcaH MeermiH
3ynnunH dypangaxyyH Hb EBpasunH bopean 6ycunH emHen 6ycag Tyraaman Ganpar
3ynnyyg 6ans. [193x wyrnyyncaH 3apyum raspyyabir 3ypar 4, 5 6a 6-1 y3yynas.

3ypar 4. OXY: A. 3yyH-OMmHe AnTanH CamaxblH x33p Tan. B. XKasatopbiH on (2019 oH).

3ypar 5. MY: A.Tes anmar AntaHbynar cym. B.borg XaH -Yyn, Man3ywmpbiH xuing (2019 oH)
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3ypar 6. Ynaanb6aatap xoT, MauyypTbiH LLap xoonow (2020 oH)

XoapunH 2019-2022 OHbI 4ABYYISbIH cyfdanraaraap UyrnyyncaH O33XWUHL Meeruur
Tepen 3yWNUNH TYBLUMHA TOITOOX CyAanraaHbl aXXun XUAracaH.

Mopxn-TapamkmiH TXIN 6a borg xaH yyn AU, TeB anMmruinH 3apym cympag XMNCIH
2019 OHbl xamMTapcaH X33pUNH cyaanraaHbl sBUag MeerHun 6a TyyHun cybepaTbiH
HUNT 256 A33xHMI uLyrnyynra xuncaH. Llyrnyynrag 6yn Agaricomycetes aHrmmiH 7 6ar
13 oBrumrH 36 3ynn Meernnr TOOOPXONCOH (XYCHArT 5, 3ypar 7). Mog 3agangar 6ytoy
MOZHbI (KopTuUumMona) MeerHumn 54 0aax LyrnyyncaH.

XycHart 5. LUyrnyynran gaxs meerninH adrunan 3ym, Monron ync, 2019 oH

AHIM bar Osor Tepen, 3ynn

Lynut meee (5 033xxkH33C 5 3yLis MOOOPXOUSICOH)

Agaricomycetes | Agaricales Agaricaceae Bovista plumbea Pers.
Agaricomycetes | Agaricales Agaricaceae Lycoperdon perlatum Pers.,
Lycoperdon molle Pers.
Agaricomycetes | Agaricales Agaricaceae Disciseda bovista (Klotzsch) Henn.
Agaricomycetes | Agaricales Agaricaceae Calvatia cyathiformis (Bosc) Morgan

Typyy meee (37 03301ch33c 22 3yiinutie mooopxXouicoH)

Agaricomycetes | Polyporales Fomitopsidaceae Antrodia albida
Agaricomycetes | Polyporales Polyporaceae Cerrena unicolor
Agaricomycetes | Polyporales Polyporaceae Dichomitus squalens
Agaricomycetes | Gloeophyllales Gloeophyllaceae Gloeophyllum sepiarium
Agaricomycetes | Polyporales Meruliaceae Gloeoporus taxicola
Agaricomycetes | Polyporales Polyporaceae Fomes fomentarius
Agaricomycetes | Polyporales Fomitopsidaceae Fomitopsis pinicola
Agaricomycetes | Hymenochaetales Hymenochaetacea Inonotus obliquus
Agaricomycetes | Polyporales Phanerochaetaceae Irpex lacteus
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Agaricomycetes

Polyporales

Phanerochaetaceae

Junghuhnia nitida

Agaricomycetes

Polyporales

Polyporaceae

Lenzites betulina

Agaricomycetes

Hymenochaetales

Hymenochaetacea

Onnia tomentosa

Agaricomycetes

Hymenochaetales

Hymenochaetacea

Phellinus igniarius

Agaricomycetes | Polyporales Polyporaceae Polyporus brumalis,
Polyporus varius

Agaricomycetes | Polyporales Polyporaceae Trametes cervina,
Trametes hirsuta,
Trametes pubescens,
Trametes versicolor

Agaricomycetes | Polyporales Polyporaceae Trichaptum abietinum,
Trichaptum biforme,
Trichaptum fusco-violaceum

bycad meee

Agaricomycetes | Russulales Hericiaceae Hericium alpestre

Agaricomycetes | Auriculariales Exidiaceae Exidia glandulosa

Agaricomycetes

Agaricales

Tricholomataceae

Phyllotopsis nidulans

Agaricomycetes

Hymenochaetales

Hymenochaetacea

Pseudochaete tabacina

Agaricomycetes

Agaricales

Schizophvllaceae

Rectipilus fasciculatus

Agaricomycetes

Russulales

Stereaceae

Stereum sanguinolentum
Stereum hirsutum
Stereum subtomentosum

Agaricomycetes

Thelephorales

Thelephoraceae

Thelephora terrestris

Disciseda bovista

Lenzites betulina

3ypar 7. 3apvm 3arsap 3ynn meer
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OXY-blH cyanaaung AntanH xasraapt 2019 oHA MeH AByYyrbIH cyfarnraa Xumx gynun
MeernnH 25 0aax, 6ycag meerHun 12 oaax uyrnyyncaH 6anHa (XycHart 6).

XycHarT 6. OXY-blH AnTarH xa3raapT XMArgCaH MeerHuin Lyrnyynra

lacTepomMuLETBbIH
TOOOPXOWMCOH:

25 paaxkHaac 14

3ynnunr

1. Bovista aestivalis (Bonord.) Demoulin

© o N O WD

[ e ol el
A WNPRERO

Bovista furfuracea Pers.
Bovista plumbea Pers.
Calvatia cyathiformis (Bosc) Morgan
Calvatia excipuliformis (Scop.) Perdeck
Crucible laeve (Huds.) Kambly
Disciseda bovista (Klotzsch) Henn.
Geastrum schmidelii Vittad.
Lycoperdon lambinonii

. Lycoperdon molle Pers.

. Lycoperdon perlatum Pers.

. Lycoperdon umbrinum

. Sphaerobolus stellatus Tode

. Vascellum pratense (Pers.) Kreisel

3YNN TOOOPXOWICOH:

1.

© o N~ wWDd

10.

Trichaptum abietinum
Sarcodon laevigatus

Bbycag meerHuin 12 gasxHasc 10

Gloeophyllum sepiarium

Postia cesia

Hydnocristella himantia

Gloeoporus taxicola
Cyphellopsis anomala

Hydnellum aurantiacum

Postia ptychogaster

Thelephora caryophyllea

2.OMUMH MOOerHuMn 3arBap 3yWNnyyauuH ambaparibiH X3B Masir, yprax op4HbIr
cypancaH AyH
Cypanraar 2020 onp xuincaH Gereen cypanraadbl yp AyHA 27 oBrunH 43 Tepeng
xamaapax 68 3ynnminr TOrToOoCoH. JAraap 68 3ynn MeereH Manrant meer-29 3yun, yp
Meer-12 3ynn, MOAHbl Typyy meer-13 3ynn, oynun meer-8 3yun, yytat meer-6 3ynn
b6anB (xycHarT 7). Tapxantaapaa snraatam 8 ambapax OpPYHbIr aHTUIMK Y33X34
XaMIMAH LeeH 3y TOXMONACOH Hb YYIblH X33p, OWH 3axag Tyc Oyp 2 3ymn GawncaH
00N XxaMrMnH nx TapxanT Hb xycaH ong 19 3ynn ToxuonacoH GarHa. TOXMOoNAcoH
3ynnyya HUAT 11 eep yprax OpYHOOC TAMASMMArACIHUNT aHIUIK Y33X34 XaMrninH 6ara
Hb ynnaHrap ga3p 1 3ynn 6ytoy 2 xyBb 6anicaH 60n xaMrmiH Ux Hb xepceH A3ap 19
3ynn 6ytoy 28 xyBb Hb GancaH (Taxmpmar 1 6a 2).

XycHarT 7. LlyrnyyncaH mMeerninH tepern, 3yunuiH xarcaant

Ne 3YNNUIH HAp OBruiH Hap AmMbapax opuvH| Yprax opuuH AMXZ’?_I%ZJ;HH
1 | Bjerkandera fumosa Phanerochaetaceae |[ronibiH apar Bbypracan gaap | Typyy

2 | Bondarzewia mesenterica | Bondarzewiaceae |JLUMHOC3OH onfg XepceH [339p Manrant
3 | Bovista aestivalis Lycoperdaceae rosibiH 3par XepceH gasp | Aynun

4 | Calvatia utriformis Lycoperdaceae OViH 3aX XepceH gasp | Aynwun

5 | Coltricia sp. Hymenochaetaceae [xycaH ong XepceH g39p | Manrant
6 | Conocybe tenera Bolbitiaceae rosibiH 3par XepceH gasp | Manrant
7 | Coprinus comatus Agaricaceae YYNbIH X33p Xomoon aa3p | Manrant
8 | Cortinarius callisteus Cortinariaceae rosibiH 3par bypracaH 93p | Manrant
9 | Daedaleopsis sp. Polyporaceae LUMHAC3H oy, [YHaHrn aap Typyy
10 | Daedaleopsis tricolor Polyporaceae XycaH ong YHaHrn 0asp Typyy
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11 | Daydaleopsis confragosa Polyporaceae LUMHAC3H o, [XeBxeH A33p Typyy
12 | Fomes fomentarius Fomitopsidaceae  [xonumor ong XycaH 033p Typyy
13 | Fomitopsis pinicola Fomitopsidaceae  [xonumor ong HapcaH gssp Typyy
14 | Fomitopsis betulina Fomitopsidaceae  [xycaH ong XycaH 029ap Typyy
15 | Fomitopsis officinalis Fomitopsidaceae  JwmHacaH ong | UnHacaH gssp | Typyy
16 | Ganoderma applanatum Polyporaceae XOSIMMOT O HapcaH gasp Typyy
17 | Gloeophyllum protractum | Gloeophyllaceae HapcaH onf HapcaH 0asp Typyy
18 | Gomphidius glutinosus Gomphidiaceae XycaH ong YHaHr 0asp Manrant
19 [ Helvella ephippium Helvellaceae rauyypaH ong  [XeBxeH 433p Yyrtart
20 | Helvella lacunosa Helvellaceae rauyypaH ong  [XeBxeH A33p Yyrtat
21 | Helvella spadicea Helvellaceae rauyypaH ong  [XeBxeH g33ap Yyrtart
22 | Hericium coralloides Hericiaceae XycaH ong YHaHrn aasp Yp

23 | Humaria hemisphaerica Pyronemataceae XOSIMMOT oA [XeBX6H O33p YyTtart
24 | Inocybe sp. Inocybaceae LUIMHACOH ona  [XepCeH A433p Manrant
25 | Laetiporus sulphureus Laetiporaceae LWMHAC3H o, Xoxyyn ooap Typyy
26 | Lactarius deliciosus Russulaceae LLUMHSCAH onf, XepceH s3p Manrant
27 | Lactarius torminosus Russulaceae LLIMHSC3H onf, XepceH A33p Manrant
28 | Leccinum aurantiacum Boletaceae OVH 3aX XepceH Aaap Manrant
29 | Leccinum scabrum Boletaceae XycaH ong XepceH 9ap Manrant
30 | Lenzites betulinus Polyporaceae XONIMMOr o YHaHrn 0asp Typyy
31 | Lycoperdon asiatica Lycoperdaceae LUMHAC3H ong ~ [XepceH asap Oynnin
32 | Lycoperdon molle Lycoperdaceae XycaH ong YHaHrn 0asp Oynuin
33 | Lycoperdon perlatum Lycoperdaceae XycaH ong XepceH 033p Adynun
34 | Lycoperdon pyriforme Lycoperdaceae XycaH ong XepceH O9s3p Oynnin
35 | Lycoperdon umbrinum Lycoperdaceae XycaH ong XepceH 9ap Oynuin
36 | Marasmius siccus Hymenogastraceae |WWMHA3C3H o [XeBOeH A33p Manraut
37 | Panaeolus papilionacaeus | Incertae sedis YYIbIH X33p Xomoon gs3p Manrant
38 | Panaeolus semiovatus Incertae sedis rosibiH 9par Xomoon gaap Manrant
39 | Panellus stipticus Mycenaceae XOTMMOT O HapcaH nasp Manrant
40 | Panus rudis Panaceae XycaH ong YHaHrn 0asp Manrant
41 | Peniophora septentrionalis | Peniophoraceae rosibiH 3par bypracaH oasp | Yp

42 | Peziza arvernensis Pezizaceae XycaH ong YHaHrn 0asp Yyrtart
43 | Phellinus ribis Hymenochaetaceae |[rofnibiH 3par Ynvnadrap gasp | Typyy
44 | Pholiota aurivella Strophariaceae rosibiH 3par bypracaH goap | Manrant
45 | Pholiota squarrosa Strophariaceae LWUMHAC3H ong  Xoxyyn oaap Manrant
46 | Pleurotus sp. Pleurotaceae XycaH ong YHaHrn 0asp Manrant
47 | Pleurotus ostreatus Pleurotaceae ronblH 3par YHaHrn gasp Manrant
48 | Pleurotus pulmonarius Pleurotaceae XycaH ong YHaHr 0asp Manrant
49 | Ramaria eumorpha Gomphaceae XONMMOor ong Xoxyyn 0asp Yp

50 | Ramaria flava Gomphaceae Xxonmmor ong XoxXyyn 0aap Yp

51 | Russula caerulea Russulaceae LLUMHSC3H Onf, XOBX6OH O93p Manrant
52 | Russula cyanoxantha Russulaceae LUMHAC3H o, [XeBaeH A23p Manraunt
53 | Russula xerampelina Russulaceae LUMHOCOH ona  [XepceH [43sp Manrant
54 | Russula sp. Russulaceae XycaH ong, XepceH A93p Manrant
55 | Schizophyllum commune Schizophyllaceae  [xycaH ong YHaHrv 093p Yp

56 | Scutellinia scutellata Pyronemataceae XOSIMMOT oA XeBOeH A33p Yyrtart
57 | Suillus flavidus Suillaceae LLUMH3CAH Onf XeBX6H 033p Manrant
58 | Suillus granulatus Suillaceae LUMHAC3H o XepceH asap Manraut
59 | Suillus viscidus Suillaceae LUMHAC3H ong ~ [XepceH asap Manrant
60 | Thelephora terrestris Thelephoraceae XOSIMMOT O XOXyyn 0aap Yp

61 | Trametes hirsuta Polyporaceae XONIMMOr onf XOXyyn 0aap Yp

62 | Trametes pubescens Polyporaceae HapcaH ong YHaHr1 0asp Yp
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63 | Trametes sp. Polyporaceae XyCcaH ong YHaHr 0asp Yp

64 | Trametes suaveolens Polyporaceae XycaH onf XycaH 03ap Yp

65 | Trametes versicolor Polyporaceae XONIMMOT O HapcaH gssp Yp

66 | Trichaptum biforme Incertae sedis HapcaH ong LLinHacaH gasp | Yp

67 | Tricholoma album Tricholomataceae |rauyypaH ong  [XepceH gaap Manrant
68 | Vascellum pratense Lycoperdaceae XycaH ong YHaHrn 0asp Oynuin

3areap 3ynnaac 23 3yin MeerHvuin g3Xuir uyrnyynaag 6anHa.

Taxupwmar 1. LlyrnyyncaH meerniiH ambapanbiH Xxan6ap

bypracaH a3sp

XycaH a33p 59

4%

LKnH3C3H a33p
[

YauaHrap a33p
2%

XoepcoH A33p
28%

XoesAaoH N33p

Xomoon a3
504 A33p

5%
Taxvpmar 2. Lyrnyynrag 6yn meerHun ambgapy 6avcaH opunH
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3
. 2 2

17

layypan I'ombra spar Hapcan oiin  OiiH 3ax Vynein  Xomumor Xycad oiin  IIunscsn
onp X29p onn onn
Taxupwmar 3. LlyrnyyncaH meerHyyauninH yprax 6arncaH opumH
Llyrnyynrag 3arsap 3ynn meerHun 23 3yinn Hb 6anHa (XycHarT 8).
XycHart 8. Llyrnyynrag 6y meerviiH 3arsap 3ynnuiH xarcaant
25 Tepen, 23 3yun

Ne | Tepawuiin HIp OBruiiH HAp AMbApax Yprax opymH AMBIPaTbIH
OPYYH X3J103p

1 | Bjerkandera Phanerochaetaceae |ronibiH 3par BypracaH oasp| Typyy

2 | Bovista Lycoperdaceae ronbIH 3par XepcoH a93p | Ayaumi

3 | Calvatia Lycoperdaceae OMH 3aX XepceH ooap | dynwmit

4 | Coltricia Hymenochaetaceae [xycaH ong XepceH 093p | Manraiit

5 | Coprinus (comatus) Agaricaceae yynblH x33p  Xomoon gaap | Manraiit

6 | Cortinarius Cortinariaceae rosibiH 9par bypracaH 093p| Mauraiir

7 | Daedaleopsis (tricolor) Polyporaceae XycaH ong HaHr 093p Typyy

8 | Daedaleopsis (confragosa) | Polyporaceae LUMHAC3H ong  [XeBxeH A33p | Typyy

9 | Fomitopsis (pinicola) Fomitopsidaceae  [xonumor ong |HapcaH gasp | Typyy

10 | Fomitopsis (betulina) Fomitopsidaceae  |xycaH ong XycaH [33p Typyy

11 | Fomitopsis (officinalis) Fomitopsidaceae  JunHacaH ong  |LUnHAC3H 033p | Typyy

12 | Ganoderma (applanatum) Polyporaceae xonumor o, [Hapcad 0asp | Typyy

13 | Gloeophyllum Gloeophyllaceae  |HapcaH ong  [HapcaH gasp | Typyy

14 | Gomphidius (glutinosus) Gomphidiaceae XycaH onf YHaHrv 0o3p | Manraiit

15 | Hericium (coralloides) Hericiaceae XycaH ong YHaHm gasp | Vp

16 | Inocybe Inocybaceae LUMHSCAH ong  [XepceH A33p | Manrait

17 | Laetiporus (sulphureus) Laetiporaceae LWWMHAC3H ong  Xoxyyn gasp | Typyy

17 | Lactarius (deliciosus) Russulaceae LUMHACOH ona  [XepceH Asap | Mairaiit

17 | Lenzites (betulinus) Polyporaceae xonumor og  [YHaHurv gssp | Typyy

18 | Lycoperdon Lycoperdaceae LUNMHAC3H onp,  [XepceH asap | Jynwmit

19 | Lycoperdon (perlatum) Lycoperdaceae XycaH ong XepceH 0a3p | dymmit

20 | Marasmius Hymenogastraceae JLUMHACAH ong [XeBaeH A33p | Manraiir

21 | Phellinus Hymenochaetaceae |ronibiH apar Y nnadrap gasp| Typyy
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22 | Pleurotus Pleurotaceae XycaH o YHaHrM 0a3p | Manraiit
23 | Pleurotus (ostreatus) Pleurotaceae rosibiH 3par YHaHrM 0osp | Manraiir
24 | Pleurotus (pulmonarius) Pleurotaceae XycaH ong YHaHrv gasp | Manraiir
25 | Ramaria Gomphaceae xonumor ong  Xoxyyn gasp | Vp
26 | Ramaria ( flava) Gomphaceae xonumor o [Xoxyyn aaap | Yp
27 | Russula (cyanoxantha) Russulaceae LUMHACOH ona  [XeBaeH o%sp | Mairaiit
28 | Russula ( xerampelina) Russulaceae LUMHSCAH ong  [XepceH A33p | Manrait
29 | Schizophyllum (commune) Schizophyllaceae  [xycaH ong YHaHm oasp | Vp
30 | Trametes (hirsuta) Polyporaceae xonumor ong  Xoxyyn gasp | Vp
31 | Trametes (pubescens) Polyporaceae HapcaH o [YHaHru asp | Vp
32 | Trametes (versicolor) Polyporaceae xonumor ong [HapcaH gasp | Vp
33 | Tricholoma (album) Tricholomataceae [rauyypaH ong [XepceH 033p | Manraiit

2021 oHbl 06-p capbiH 20-00c 09-p capbiH 10 xypTan baaHxoHrop, 'oBb-AnTan, XoBg,
YBC, 3aBxaH alMIMinH 3apum raspyygag HUWT 3 ygaaruiH X33puinH cypanraaraap
ManrauT, Qynvn, Typyy, Yp Meerinmn 122 aaax uyrnyyrncaH.

MeH OXY-biH byrg Hanpampax TyBa 6onoH AntanH YncelH yynapxar 6yc, MoHron
yncolH Ynaanbaatap XxoTbliH Hananx gyypruiH [opxun-TaparmkunH  GanranuiH
Loruon6bopT rasap, YBC auMruiiH YBC HYYpbIH all CaBblH YIICbIH Tycram XxamraanantTan
raspyygag  xaspunH cyganraa aByymk  Polyporaceae 6a  Pleurotaceae oBrunH
6asngmoMmueTblH  MeeryyaunH 3areap 3yWNYYOUWAH 3KOMNOrMAH  oHusior 60noH
MOPMONOrMnH BYTUMAH OHUNOMMIAr cyaarmk, A3WiH 93X raspbliH 6avranninH apc Tac
Hexuena gacaH 30XULOX CTpaTerMnur TOLOPXOWSICOH. Tan X33puuH Hexueng Mmopg
3agnard Polyporus (Lentinus) arcularius 6onoH Polyporus ciliatus (Lentinus substrictus)
Meeryy4 Hb XYHUM aB4YMpcaH MOOMOMMNH yNaaraan 439p ambapax yagsaptan 6ams.
Polyporus (Picipes) rhizophilus 3ynn Hb Xyypan, X3T Xyypan OYCUAH X33pUNH
oynramaang yeT ypramang WWMIrdnaH ambapaxan gacaH 30XvucoH bancaH. OHa
oHunormnr meH MeerHun Pleurotus komarnitzkyi 6onoH Pleurotus eryngii 3ynnyyaaa
TOrTOOCOH.

XamTapcaH akcnegmuminH 2022 oHbl cyganraaHbl sBuag ©Bep A3ninH yynapxar oyc
HyTar 6onox OXY-biH AntanH byra Hapamgax ynceiH 3apum HyTar, MOHron yncbiH
YnaaHbaatap xoT, TeB, ©BepxaHran, basHxoHrop, oBb-AnTtan, XoBa, YBC, bash-
©OnrMn anMryyabiH Xyypam X33punH HyTryyaaz MeerHun ypt Guennr uyrnyynax axun
xunracaH. OgoorunH 6ananaap meerHuin 80 rapyin O3ax uyrnyynaag 6anraa 6ereeq
3apuMMbIr  Hb 3YWNUKH TyBWMHAO Togopxounoon 6GawHa. 3apum  3ynnyyaunr
TOAOPXOMNOX aXun XMnraax 6anHa. MeerHum uyrnyynroir 6anranmimH onoH siH3bIH Byc
OycnyypT XMAC3H.

33



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

3ypar Ambaapy 3ypar Ambaapy
oyn oyn
OpYMH, OpUVH,
cybepat cybepart
On, Xyc On, Xesn
On, Xyc On, Xyc
On, Xyc on, Xyc
On, Xyc On, Xyc
On, Xesn Tan,
Canp
Tan, Tan,
XapraHa YeTaH
(roBb) (roBb)

3ypar 8.LlyrnyyncaH 3apum meerHuin ambgapy 6y opumH

Cy0aneaaHsbl yp OyHO mynayyprnaH 1 e2yynan xaeryyricaH.

3.X33punH cypanraaHbl iBuag uyrnyyncaH 605ioH xaaranargax oym meereHp
YPT 6uenitH mopdonoru 6050H 6ycag LWMHXUIT33 XUUCIH AYH

MeerviH 3ynnuir ypt GuennH Mopdonorn LWMHXI3P TOOOPXOMMCOH (XYCHArT 1,
xaBcpanT). Uyrnyynrag Oy MeeryyaviH 3apum  3YWIIMAT TOOOPXOMMOX — axun
YProfmknaH xunrgax 6anHa. Meer GOMOH Meer TecT OpraHuM3aMmblH YPT OueuniH
mMopdoonornnH cypganraar OXY-biH AnTanH xda3raap, Jpxyy Myx 6a Gycag raspaac
uyrnyyncaH A39XKuHL XWUAC3IH. MeernmH 3ynmnuinr Toaopxowmnoxond YpT OueunnH
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Mopdbonorng xapax 3pXTHUN TycramKTanraap aHxaH LWaTHbl Y3f3arunur XmncaH. MeHx
MOOrMH CnopbIr MMKPOCKOM aluurnaH ToA4opXonnaor.

Disciseda hyalothrix-utin mopdonorumH cynanraa

OXY-blH AnTavH xda3raapblH TUrMpeKUrMH [apxaH uaasaT raspblH XamraananTbliH
Oycag Turmpek ToCroHbl OMponuoo raspaac (3ypar 9 6a 10) uyrnyyncaH aynun
meerHun Disciseda hyalothrix 3ynn Hb Xong A3uinH Byc HyTarT aHx yaaa TaMaarnaraax
BanHa.

Altay Territory, Russia

P
7 ¥

3ypar 9. Disciseda hyalothrix-niiH 6anpLunbir xapyyncaH AnTarH xs3raapblH ras3pbiH 3ypar (eHreT 3ypar
Google Earth Pro VvV, 2019.7.3)

- g
e bl oL S TR B L.

3ypar 10. Disciseda hyalothrix-uiH ambgpax opynH. [paryHbl xanra. Aryin 33pX yynbiH SHrIpT
xagapxar (netpodur) xaap. Mpan 3ypruir B.BnaceHko.

Disciseda hyalothrix (Cooke et Massee) Hollos, 1902, Novényt. Kézlem. 1: 107. 3ypar
11. Topopxonnont — YpT 6ue Hb 1-2.8 cm guameTpTtan, Gembener xanbapTan.
OK3onepuaMymMm Hb HUMISH, LaraaHaac caapan XYp3H ©HreTan, 3M33r, MX3BYSSH
yHagar. QHgonepuavi Hb capbcnar, xaTyy, caapanaac xap -XyYpaH XYpPTan eHreTaun,
renrep, 3eB 6yc xan6apTan pubpunpo3biH CyBTaN. [loTOp TanbiH 3eeneH 34 (rneba)
Hb 6ONOBCOPY NYNLAX yea XypaH eHreTan Gangar. KanunnutelH ytacnaryyq Hb 6apar
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canaangarrym, renrep, Maxup, uavBap XypaH eHreTan, GOrMHO Xacryyasg amapxaH
xyBaargaar, 2.3-2.7 uyMm. Cnopyya Hb 6embener xanbapTtan, maw mx 6apsrap, XypaH
eHreTan, (6) 6.5-7.5 um guameTpTan, ragaag Oypxyynryn, negukensryn, 3CBI
negukenb Hb 4-6 (10 XypTan) UM X3MXKI3TaN, eHreryn, nwtan. MeerHun ambgpax
OpYMH - Tan xa3p 6a uen. TapxanTt - EBpon, A3sun, Xonag 6a ©mHen AMepuk, ABCTpanu.
Opoc yncag 3H3 Hb 3eBXeH PocToB MyXuza 1amMaarnaracaH 6anHa (Pedpues 2009).

3ypar 11. — Disciseda hyalothrix. A Llyrnyynra xunx yeniH meerHui ypT 6ue. B Mmeba (RL). C Cnop
(SEM). D Cniop (in TL, polyvinyl lactophenol). E Cnop (SEM). Xamxaac: A=1cm.B=1mm.C =2
pm. D =10 um. E = 2 um. 3ypar: A, B, D — B. BnaceHbko. C, E — A. BnaceHbko.

CynancaH matepuanbiH 6anpwun - OXY, AntainH xsi3raap, KpacHO4YeKOBCKMUI Oyypar,
Turnpek GavranunH Heew, rasap, Turmpek TocroHooc 6apyyH Tunw 3 KM 3ang,
[paryHcknnH xaBusiblH 3yyH 3ax, [dparyHckas aryn, aryn opox 3amg, 51°09'195" N,
82°58'798" E, 2018 oHbl 7-p capbiH 05, B.A. BnaceHko, HCK 1014099.

CyOarneaaHbl yp OyHO mynayypnaH 4 e2yynan WUHXI3X yxaaHbl camayyro
X38r1yyricaH (xaecpanm 3).

4.9MuH meerunH OHX-unH cynanraa, yaam 3ymH LWUMHXWUIF33 XUUCIH AYH
OHaxyy cypganraaHg AntaH 3yyH eMHepn X3CarT anbar ypragar 6a3ngnoMmueTuinH
0934 MeernrH aHrunang 6arraar meeryyaumr COHroOCOH.

Clitocybe, Hygrophorus, Lactarius, Russula TepnunH MeerHuim ypT BUemnmr nx Xxamxaaraap
yyrnyynax ©onomxton Tyn apmakonormH uasBxXT ©oauc rapraH aBaxaj
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ToxnpomxTon B6angar. Meertun gasxunr 2019 oHel 8-p capg uyrnyyncaHd. MeerHumn
AMUMH YANUNINUAT cyanaxblH Tyng 3yWnuMAr TOOOPXOWNOX Laapgnaratan Gereepn
MOPEONOrMNH OHLINIOrOOC ragHa MoreKkyn GUonorMnH cyganraar XMnMCaH.

OXY-blH WY-Hbl akageMninH xapbda CubupuinH TeB UIUIPMAIT XYP3INIHMMNH
nabopaTopua MOHIOfbIH TanblH CyAnaadng OumXx XuUmMx GancaH Hb O3NIXUWAH HUNATIL
YYCC3H Uap TaxnblH Hexuen 6amanaac wantraanaH XUnraaaryn. 3eBxeH AnTaunH
xa3raapaac uyrnyyrncad Disciseda hyalothrix meereng OHX cypanraa, yoam 3ywH
LLUNHXMITIS XUACIH.

CypanraaHg xampargcaH MeerHuMrn [O99XYYAd4 Xamaapax 3YWIMAr  MOJSekyn
reHeTUKMNH cypanraanbl aproir awmrnad OXY-biH WWYA-uiH CnbupuinH canbapbiH
BoTtaHuknnH TeB wuU3UdpnarT GaTanraaxyyncaH. Disciseda hyalothrix (Cooke et
Massee) Hollés 3yinuinH XxyBbg HykneotuablH Aapaanan ITS1-5.8S-ITS2 rDNA
(GenBank No. NSK 1014099) -uir aHx yaaa TOLOPXOWMCOH 6ereen yyHUWr TyxaunH
3YWIIMAH MOSEKYN FrEHETUKI3P TaHUX eBepmeL, bapkog 60nroH awmrnax 60sHo.

Fascellum pratense DQ112554

Lycoperdon pratense DQ 112630

Bovista aestivalis DQ112620

Disciseda bovista DQ112627

Disciseda candida EUR33654

Disciseda hvalothrix NSK 1014099

Mycenastrum coritm EUR33666

0.05 004 003 002 0.0 0

3ypar 12. Disciseda hyalothrix (NSK 1014099 / MN 151399) -uiiH connoreHeTnk xamaapnbir
xapyyncaH ITS gapaanang yHaacnacaH UPGMA wmog. Disciseda hyalothrix - 60%, reHeTuKuiAH
3an/anxam 0.071

Hohenbuehelia (Pleurotaceae) TepfiviH LUMH3 XOCON UITPYYNC3H OYH

ITS 6onoH LSU nrDNA mMyxXyyaaa XMUCOH ypbAUYMUCaH WNHXMA3araap P. komarnitzkyi
-UNH papaanan Hb Hohenbuehelia oBrMMH 3ynnyyatan XamrH MX WXKUN TOCTIN
B6onoxbir xapyyncaH. P.komarnitzkyi -H LUMHXWUNC3H A6pBeH CopbLbiH Byx Aapaanan
WKMn GancaH Tyn simap 4 Tepen 3yWnuMnH OOTOopX xan6an3an onooryn. ITS1-5.8S5—
ITS2 nrDNA 6ycuiH ML wuHxmnras Hb P.komarnitzkyi  Hb 97% “Hohenbuehelia
leightonii” 6ynart 6artgar 6onoxeir xapyyncaH. YyHun HaraH agun, LSU nrDNA -unH
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ML wurxmnras P.komarnitzkyi Hb 87% bootstrap gamxnartam wxun aHrunang 6arrax
Ganraar xapyysmx 6arnHa (3ypar 13).

gﬁg?enbuehelia angustata MG383827
Nematoctonus sp. AY261169
®Hohenbuehelia thomii MG383831
OHohenbuehelia wilhelmii MF494948
2 oHohenbuehelia angustata MH873608
o'oqzlohenbuehelia petaloides GQ142043

0.006 98/, nop ) )
—— Hohenbuehelia parsonsiae MK278150

0.0

o

0.004 Hohenbuehelia petaloides GQ142044
0004 T8 0007 Honenbuehelia petaloides MH867619
0.002

—— Hohenbuehelia pseudopetaloides MG383830
0.004

0.005 93 80 Hohenbuehelia auriscalpium KU355391
000007

Hohenbuehelia ligulata MK278437
0010 99 Hohenbuehelia mastrucata MK278149
Hohenbuehelia valesiaca MH137841
a2 Hohenbuehelia leightonii MH137835
CHohenbuehelia leightonii MG553647
0.001%7} Hohenbuehelia leightonii MH137836
0.005_ pieyrotus komarnitzkyi OM219068
85 oHohenbueheIia cyphelliformis MK278146
0.002 87Z+6lohenbuehelia grisea MH137834

oizlohenbuehelia grisea MH867069
0.003 0.011

0.001 0.001

1
3

75
0.001

Hohenbuehelia grisea MK278147
ﬂélgg:'lenbuehelia atrocoerulea KY698001
o o = Hohenbuehelia atrocoerulea KU355389
0.001 Hohenbuehelia fluxilis MW243097
|__90|%Hohenbuehelia reniformis GQ142041
B 9 Hohenbuehelia josserandii KU355403

0.00119.002 Yyohenbuehelia canadensis AF139960
10:005 Hohenbuehelia bingarra MK278145
0.004 Hohenbuehelia ilerdensis MK278148

0.00175 Zlgg;lenbuehelia pseudocyphelliformis MH137839
il M‘—_L Hohenbuehelia pseudocyphelliformis MH137840
0.002 |} ohenbuehelia cyphelliformis KU355392

/ 0,068 Resupinatus porosus MK278554

0.001

> 0.038

3ypar 13. LSU papaanang cyypuncad ML moa Hb Hohenbuehelia-Taii gounoreHeTnk xapunuaartaunr
xapyyix 6arHa. 75%-unac gasw BS yTreir canbapyyaag xapyynas. GenBank xaHganTelH gyraapbir
3YWNUIAH H3PUINH Aapaa erceH 60IHo.

dunoreHeTUKUIH WIMHXUT3araap P. komarnitzkyi Hb Hohenbuehelia leightonii (Ber k.)
Watling ex Courtec. & P. Roux (2008: 135-136)-ToM HArT xamaapantan 6aniHa.
Hohenbuehelia leightonii Hb WMNG3ryn, HypyyHaaa Haanacad ypT 6ueTtan, ytacnarninH
ragapryy Hb 3CTMIWNIAr xap caapriaac xap xXyptan eHreTan. Pleurotus komarnitzkyi Hb
C3HC XanbapTam ypT OMeTan, caH XenkceH 1.5 cM xypTan ypTTan XenTaun, ytacnarmmiH
ragapryy Hb renrep, ranrap éuw, yaraaH eHretan 6angar. Pleurotus komarnitzkyi gasp
XUNC3H MopcdhonornnH 6a mMonekynbiH cyganraaHg YHASCNaH yyHunr Hohenbuehelia
rax 6atancaH Tyn 6ua WWHS HIPLUMWAH Xocrnonblr caHan 6onrox 6annHa.

AHrunan sym

Hohenbuehelia komarnitzkyi (Vassilkov) V. Vlasenko, comb. nov. Fig. 1
IndexFungorum: IF559494.

38
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Basionym:—Pleurotus komarnitzkyi Vassilkov (1961: 31).

Tepen:—Turkmenistan, Kara-Kalinsky district, Kopetdag Mts., a valley of the Chandir,
desert steppe, on the base of a stem of Eremostachys sp., 05 April 1959, S.A. Annaliev
(holotype LE17692, isotype LE 5606).

HamanTt wanracaH copbu:—LE 5608, LE 5609.

Tapxant:— TypkmeHucTaH 6a Tagxuknctang TamMaarnargcaH.

CyOaneaaHbl yp OyHO myneyypnaH 2 eeyynasn OJIOH Y/CbIH WUHXII3X yXaaHbl
cameyynd xaeryyrncaH (xaecpanm 3).

5. AMUMH 3apuUM MOOrMnH TapxanT, 6anpLunbIH Xon600r TOrroox

CyOascaH 3yln

Poronia Tepeng onponuooroop eceH 3ynn 6arraar. Poronia punctata (L.) Fr. apran gaap
ypragar Xylariaceae oBruvH meereHuep tom (3ypar 14). 3H3 3ynng Hb 1cM-33acC
eHaepryn (bavranb 423p), canaanaarym UWNH 033p 63XNargcaH LaraaH eHrmmH uck
Xan63punH 33 ragapryy 6yxui ragcaH oponTon ctpomton banaar. XenknmiH 9XHUN
Ye waTaHg CTPOMbIH 33 X3Cryya Hb LaraaH-caapar HyHTar-koHuaumop OypxaracaH
Oanpar. InckHWI XxaBTram ragapryy A4a3p TapxcaH xap Tonbo Hb 34ra3puir garanggar.
Oparasp TONbyya Hb CTPOMbIH XaMrMiH 0334 OaBxaprag GampnacaH nepuTeuminH
YNXHUIM ayH wur 6araar. MeerHnin yyT Hb 6ONOBCOPY NYNU3X yen TOAraap Hb ragapryy
0933P ONIOH TOOHbI yyTaT cnop OGypxcaH xap GaraHa Lwur xacryyaaac rapy upaar.
MeerHunn yyT Hb ayryn xanbaptan Gereeq annuncong xanbapTan, ragHa XaxyyrmnH
XaHaHOaa aHrapxam HyXT3an HanMaH Xap XYpPaH yyTaTt crnopbir aryyrmk 6angar. YytaH
AYHO eHrerym, ypT, HapumxaH, OfoH acT napadpuayyn G6ampar. KoHMA Hb XWXKWr,
OHreryn, nump xanbapTan, TOCOH AycanTtan, CTPOMbIH TOrcrenvinH rmduiH y3yypyya
Hb HapumcanTt yycragar. 3apuMm TOXMONZONA CTPOMyyn A33LU33 AMCK X3Anb3apunH
YYCraBap YyCrax epreH 6ongorryn 6ereeq xapuH 6araHa xanbapTan xaBaap Hanx 6a
3HO TOXMONAONA 36BX6OH KOHUA YYCY neputeuuinH yn mep Banxryn 6angar (Dawson
1900, Whalley & Dickson 1986).

3ypar 14. AgyyHbl XoMoO01 naapx Poronla punctata

Cypamk 6yn meermnH 3ynnunH TapxantbliH magaannunr 2008-2020 OHbI X33puiH
cypanraaHbl yeap uyrnyyncaH ypT OMeT A39p YHA3CMN3H Ok aBcaH. X33puuH
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cyganraanbl axnbir bapyyH CubupunH emHen xacar (Xong Aswn). Hoocubupck
MYXWIWH Tarw tan (2014, 2016 oHg), Omck myx (2016), AntanH xasraap (2015, 2018,
2019), TyyHunaH ©Bep A3uiH yynapxar 6yc HyTar: byra Hanpampgax Antan (2008,
2019, 2020), byrg Hampampax Tyea Ync (2020), byra Hanpamgax Monron Yncag
(2019) xuncaH

MopgpornoauliH WwuHXun23a

P.punctata-biH ypT GUETUINH MOPAONOrMINH aHXaH LWaTHbI WHXUNraar Carl Zeiss Stemi
DV4 crepeomunkpockon, Carl Zeiss Axiolab E repnunH mukpockon, Carl Zeiss
Axioskop-40 rapfiMiH MUKPOCKON alluriiaH XMMUCaH.

buornoaulH orioH siH3 6aldnbiH M303311ulH moum 6a cydanzaaHbl 6yc Hymae
OHaxXyy cydanraaH X93puNH cyganraaHbl yeap uyrnyyncaH matepuwanyyn GartcaH
6onHo. Cyganraang xampargcaH 3ynnuinH gaaxmnr OXY-biH HoBocnbupcek xoTbliH M.I0
MonoBbiH repbapuiiH cang (NSK) xagrangar. [anxuinH 6uonorninH onoH sH3 6ananbiH
M3439nnunH caHraac (GBIF 2021) synnuinH 6anplunbir aBcaH. 36BX6H TOLOPXOW
rasap3yrH KoopauHaTtTam oypTranunr awmrnacad. Huitoss Asm tueg P. punctata-uiiH
23 Ganpwnbir opyyncaH 6ereeg yyHaac gonoor Hb 6ua aHx ygaa (NSK gyraapran
099X) opyyrmk ©OanHa. A3M TUBUMWH Xun AOTopx Tapxant 6a 3areapynanbiH
LWMHXUAr3gH awwurnacaH 23 Gaupwnaac 3eBxeH Modron ync gaxo 6anplunbir
XycHart  9-1 vyayynaB. NSK repbapug xagrancaH goaaxunr B.A.BnaceHko,
A.B.BniaceHko Hap uyrnyyncaH.

XycHarT 9. MoHron gaxb Poronia punctata-biH TapxanT

Ync, rasap KoopamHaTtbiH

HyTar BanpLumn byc HyTar Laryya Ox cypBanx
. Tes anmar, 6org xaH yyn, 47.7649°N,
Banpumn 4 MaH3YLUMPbIH XU 106.9955°E, 1797 m GBIF
Motronyne, 6 fOPX"':Tapa”’K"”g” 47.9050°N, GBIF
X3HTUNH anpmn avranuitH Loruon6opt 107.4259°E, 1524 m
rasap, Manxun xag
Hypyy -
FopXxn-TapamKkninH 47 9500°N
Banpwwun 6 SavranuinH yoruyondopT ) ’ GBIF

107.5702°E, 1488 m
rasap, Tapanx

GBIF -Global Biodiversity Information Facility (GBIF 2021)

3apum Hymaz 03sca3pm Mee2HUU 3yunulH aHxmnaH unpyynanm (OXY, [opHoo
Cubupn)

Cerioporus varius (Pers.) Zmitr. et Kovalenko —TysaruinH bBHYnc, Kaa-XeMckuiH p-H,
KbI3b1s1 XO0TOOC 3yyH xonw 13 km, OHOYMCKUNH Heeu, rasap, 51°46'48"N, 94°42'52"E,
ynuac-xyc-lumHacaH ou, Betula pendula Roth-unH yHaHwra pgosp., 11 VI 2020,
A. BnaceHko, Ttoa. B. BnaceHko, NSK 1014658. OHO 3ynn TOMAIINArAC3H XaMrmmH
OonpbIH HyTar gascrap AntanH byrg Hanpamaax Ync (boHgapuesa, 1973). OXY-4 3H3
3ynn EBponbiH xacar, Ypan, bapyyH Cubupb, Anc JJopHogon TamaarnaracaH. Eespon,
A3sn, Xong 6onoH ©mMHea Amepuk, Adpuk, ABCTpanug TapxcaH.

Exidia nigricans (With.) P. Roberts — TysarnnH BHYrnc, Kaa-XemMckuiiH p-H, Kbi3bin
XOTOOC 3yyH xounw 25 kM, OHOyMCKUIAH Heew rasap, 51°46'48"N, 94°42'52"E, ynunac-
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

XyC-LUMHAC3H ou, Salix sp bypracaH gaap., 11 VIII 2020, A. BnaceHko, Toa. Jaxudmaa,
NSK 1014743; TOOGKUHCKUAH p-H, CaBM TOCroHoOoC xouAa 3yrT 48 KM. TanCUHCKUIH
Heel rasap, 52°54'57"N, 94°59'32"E, wunHacaH on, Salix sp bypracaH aaap., 8 VI
2020, A. BnaceHko, Toa. Haxudmaa, NSK 1014560; Kbi3bIniMiiH p-H, Yepbu TocroHooc
3yyH Xonw 6 kM, TancuHckurH Heel rasap, 51°54'33"N, 94°41'03"E, ynuac-xyc-
LUMHAC3H on, Salix sp BypracaH 4aap., 10 VIII 2020, A. BnaceHko, Toa. Jaxudmaa, NSK
1014559. OHS 3yrn TOMOSMNArAC3H XaMrmiH OMpbIH HyTar A3BCrap Hb KemepoBo Myx
(GBIF, 2021). OXY-a EBponblH xacar, Kaekas, Ypan, bapyyH Cnbups, Anc [JopHoaoa
banpar. EBpon, Asun, Xong Amepuk, LLUnHa 3enaHgan TapxcaH.OH3 3yMn Hb Xap ypT
obuetan Bereep E. glandulosa-aac sinraatan Hb Gue faacaH Gananaa angax Har uyn
macc 6omx Harpggar. E. pithya-aac snraatan Hb 9H3 3yl HABYMT MOATON XONBGOOTOM
Oanpar.

E. pithya (Alb. et Schwein.) Fr. — TyBarunH BHYnc, TomKuHCkunH p-H, CaBu
TOCroHooc xomnpg 3yrt 48 km, TancuHckMH Heeu, rasap, 52°54'57"N, 94°59'32"E,
LUMHAC3H own, Larix sibirica Ledeb GypracaH gsap., 8 VIII 2020, A. BnaceHko, ToA.
Laxudmaa, NSK 1014552; MNun-XemckunH p-H, CaBu TocroHooc xomg 3yrt 30 Kwm,
XYTUHCKUAH Heel rasap, 52°43'13"N, 94°38'42"E, xyw-rauyyp-lUMHIC3H on, Picea
obovata Ledeb 6ypracaH gaap., 16 VIII 2020, A. BrnaceHko, toa. [axudmaa, NSK
1014584. 3OH3 3ynn TAIMAJIMIrACOH XaMrMWUH OWMpPbIH HyTar A9BCrAp Hb XaHTbl-
MaHcunckunH astoHoMT Tomnor (Mukhin, 1993). OXY-g EBponbiH x3car, Kaekas,
Ypan, bapyyH Cubupt 6angar. EBpon, Asn, Xong AMepuKT TapxcaH.OH3 3yWn Hb
MopdonorMnH  xXyBba, E.nigricans-tam Tectam ©0noBY LWMNMYYCT cybcTpat A3ap
ypragaraapaa TyyHa3c dnraatan. bng B.®. Manbiwesa (Manbiwesa, 2012) HaraH
agun yyHuur e gaacaH Tepen 3ynsn 60NroH TaHUNIUyymk 6anHa.

Picipes tubaeformis (P. Karst.) Zmitr. et Kovalenko — TyBarnnH BHYnc, Kbi3binuinH p-
H, Yepbu TocroHooc 3yyH xouw 6 KM, TancuHckurMH Heeu rasap, 51°55'31"N,
94°58'36"E, ynuac-xyc-lumMH3ac3H ou, Larix sibirica 6ypeacaH 03ap, 9 VIII 2020,
A. BnaceHko, Toa. B. BnaceHko, NSK 1014615. OHS 3ynn TAMAO3rMI3rAcaH XaMrnmH
onpbliH HyTar gascrap Hb HoBocumbupck myx (Vlasenko, Vlasenko, 2015). OXY-g
EBponbIH xacar, Ypan, bapyyH Cnbups, Anc JopHogopn 6anaar. EBpon, A3ng TapxcaH.

Suillus aurihymenius X.F. Shi et P.G. Liu — TyBarunH BHYnc, Mun-XeMcKninH p-H,
Cacapnur TocroHooc GapyyH xonw 12 kM, TanCUMHCKUAH HeeL rasap, 51°44'47"N,
94°56'49"E, WKMHIC3H on, xepceH 3ap, 9 VIII 2020, A. BraceHko, Toa. B. BnaceHko,
NSK 1014605. CunbupbT Suillus aurihymenius-unr 3eBxeH AntamH Oyrg Harpampgax
yncag tamaarnax 6ancad (bonbwakos Hap, 2020). A3ua TapxcaH.

Thelephora anthocephala (Bull.) Fr. — TysaruiH BHYnc, KbidbinuinH p-H, Yepbu
TOCrOHOOC 3yyH xouw 21 km, TancuHckminH Heeu rasap, 51°55'00"N, 94°54'13"E,
LUMHAC3H On, xepceH [33p, 10 VIII 2020, A. BnaceHko, togn. B. BnaceHko, NSK
1014665. OHS 3ynn TaMAIIN3AracaH XxaMrMiH OMpbIH HyTar 43BCrap Hb HoBocmbupck
Myx (Czernyadjeva et al., 2020). OXY-g EBponbiH x3car, Kaeka3s, Ypan, bapyyH
Cwubupb, Anc JopHogoa 6anaar. EBpon, A3u, Xona AMEpPUKT TapxcaH.

T. caryophyllea (Schaeff.) Pers. —TyBaruiH BHYnc, Kei3binuinH p-H, Yepbu TocroHooc
3yyH xonw 26 km, TancuHCkunH Heeu rasap 51°55'31"N, 94°58'36"E, ynwmac-xyc-
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LUMHACAH ON, xepceH A33p, 9 VIII 2020, A. BraceHko, onp. B. BnaceHko, NSK
1014580; sHAg, Yepbu TocroHooc 3yyH xouw 18 km, TanCUHCKMAH HeeL rasap,
51°55"11"N, 94°51'59"E, ynuac-xyc-lMH3C3H On, xepceH pn[3ap, 10 VIII 2020,
A. BnaceHko, 104. B. BnaceHko, NSK 1014590. 3H3 3yrn TOMAIINIArAcoH XaMrnmnH
OMpbIH HyTar gascrap Hb AntanH bHYnc (Czernyadjeva et al., 2020). OXY-g EBponbIH
xacar, Ypan, bapyyH Cubupb, Anc JopHogon Gamgar. EBpon, Asu, Xong Amepuk,
ABCTpanug TapxcaH.

6. MAXENT 6onoH G6ycaa nporpammyyAabIr awmriiaH MeerMiuH 3apum 3arsap

3yWNyyAasn y3yynax 6uo uar yypbiH eepunent G0SfioH yyp ambcranbiH Heneer
CyAnaH uar yypbiH 0ep4nenTMinH 6a MeeruinH TapxanTtbiH NPOrHO3 rapracaH AyH

CypanraaHg xamparcaH 3arsap 3ynunyyasg MOHrof OPHOOC xampargcaH 2 3yWnviH
HUW 6a TapxanTbliH 3areapbir TannaHg opyyx 6arnHa.

6.1. Poronia punctata -utiH Huw 6a mapxanmsbIH 3a2eap

3ypar 15. P. punctata-miiH ambgpax epaunH opyunH. AntanH byrg Hanpampgax Ync, KypanH xoTrop, Tan
Xa3p; xa3p. TyBarnnH byrg Havipamaax ync, Xa3puiH Hyra.
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3ypar 17. Asu gaxb P. punctata-uiH 6anpumnn

| TypkmeH: Konetaar yyn, Loc. 1 bankaHbl 6yc HyTar, Tytnurana, 38.393° x.e., 56.724° 3.y., 1052 m
(GBIF); Loc. 2 Tytnurana, 38.4175° x.e., 56.78038° 3.y., 911 m (GBIF); Il Kbiprei3: TaHb-LWaHb yyn, Loc.
3 HapbiHck My, AT-BalunHCcKuIAH panoH, Yateip-Kynb, 40.790061° c.w., 75.10916° 3.y., 3252 m (GBIF);
Il MoHron: Loc. 4 Tes anmar, bora-XaH yyn, Manasywmp xung, 47.7649° x.e., 106.9955° 3.y., 1797 m
(GBIF); Loc. 5 MNopxu-TapamkuinH 6anranuind uoruonodopT rasap, Manxun xag, 47.9050 ° x.e., 107.4259°
B.A4., 1524 m (GBIF); Loc. 6 MNopxu-TapamkuiiH GavranuinH yoruonoopT rasap, Tapamnxk, 47.9500° x.e.,
107.5702° 3.y., 1488 m (GBIF); OXY: IV AntanH BHYnc: lNopHbii Antan, Loc. 7 Kow-Arayckun paoH,
Kbi3bin-Taw, TtoTe ron, KypanckuinH Tan, 50.1706 ° x.e., 87.8971 ° 3.y., 1529 m (GBIF); Loc. 8 Kbi3bin-
Taw, Yya ron, KypanckunH Tan, 50.1829 ° x.e., 87.9923 ° 3.y., 1518 m, BnaceHnko B.A., BnaceHko A.B.,
NSK 1014784; Loc. 9 Kei3bin-Taw, Yynckmin 3am, KypanckuiH Tan, 50.1914° x.e., 88.0876° 3.y., 1599
M, BnaceHko B.A., BnaceHko A.B., NSK 1014783; Loc. 10 YnaraHCKuinH panoH, BbanbikTytonb TOCIOH,
50.7026° x.e., 88.0165° 3.y., 1260 m (GBIF); Loc. 11 OnrygavickuinH panoH, KynyereH, 50.6126° x.e.,
86.4700° 3.y., 773 m, BnaceHnko B.A., BnaceHko A.B., NSK 1014785; Loc. 12 Onrygan, 50.7261° x.e.,
86.2468° 3.y., 779 m, BnaceHnko B.A., BnaceHko A.B., NSK 1014786; Loc. 13 Ounrygan, 50.7639° x.e.,
86.1076° 3.y, 850 M, BnaceHko B.A., BnaceHnko A.B., NSK 1014787; Loc. 14 OHnrygai, 50.7790° x.e.,
86.0810° 3.y., 869 m, BnaceHko B.A., BnaceHko A.B., NSK 1014788; V HoBocubupck myx: Loc. 15
OpAbIHCKMIAH paioH, Arieyc ronbiH 3am, OBuH ycaH caHrmiiH apar, 54.0943° x.e., 81.4589° 3.y., 127 m
(TopbyHoBa, 2006); VI AnTainH xs3raap: Loc. 16 PomaHoOBCKMIH paiioH, MawyyH Hyyp, 52.4762° x.e.,
81.2567° 3.y., 199 m ([opbyHoBa, lNMepoa, 2006); VIl TyearunH BHYnc: Loc. 17 KbI3binuinH pawioH,
TancuHckuiiH Heel rasap, 51.9322° x.e., 95.0438° 3.y, 1122 m, Bnacenko A.B., NSK 1014661; Loc. 18
CagaHbl yyn, TOmKNHCKUIAH parioH, Toaxa, 52.2697° x.e., 96.4619° 3.y, 998 m, TAAMO065897 (GBIF);
Loc. 19 TaHHy-Ona, 3p3uHCKMIH panoH, Ap3uH, 50,2591° x.e., 95,1530° 3.y., 1100 m (GBIF); VIII 3pxyy
Myx: bankan, Loc. 20 OnbxoHckuiiH panoH, KypkyT, 53.0291° x.e., 106.8515° 3.y, 534 m (GBIF); Loc.
21 KypkyT, 53.0292° x.e., 106.8402° 3.y., 482 (GBIF); Loc. 22 MbIC [MOKOWHUKM, LLUMHIC3H O ansoBUiH
ypcau Aaap, 54.0160° x.e., 108.2395 ° 3.y., 468 m (FopbyHoBa, CtenaHuoBa, 2015); IX AxkyTeiH BHYnc:
Loc. 23 MomckuitH parioH, XOHyy TOCroH, 66.4550° x.e., 143.2187° 3.y., 191 m (GBIF).
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3ypar 18. Envelope aprbir alumrnaH Lar yypbiH X0€p XyBbCcary A433p CyypurcaH X0€p XaMxaacT P.
punctata HAWWIAH gypcnan. Huw Ganryynaxag awmrnacaH nporpamMmmbiH 6anpLunbiH T00-22. Xoép
X3MXKI3CT HMwmH xun: A - 0.000, B - 0.001, C - 0.285, D - 0.286, E - 0.476, F - 0.477.



“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
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3ypar 19. Llar yypblH X0€p xyBbcard 4aap cyypuncaH Asm gaxb P. punctata apeanbiH “OpyHbl Liem”
(BOTPOO LWap LaryyaTan OepBerikmH), X0Ep XaMX33CT HULLIMIAH xun = 0.191. ©Hre Hb JanavH
TYBLUHO6C 33l eHAepTan Toxupy 6arHa.

Odooeulin uyaz yypbiH Hexuend P.punctata-uliH 2a3ap3yliH mapxaambiH
3aezeapynan

MaxEnt-uiiH rapraH aBcaH 3arBapblH XY/93H aBarYMinH LUMHX YaHapblH MYPYyMH yTra
(Area Under Receiver Operating Characteristic Curve (AUC)) 0.974 6aiHa. 3arsapbir
YHIM3XMIH Tyng 3ynn oplumH 6anraa 6yx uaryyaunH 25% -unir 6arraacaH TypLIMNTbIH
O9KMIT alumrnacaH.

TypwunTtbiH ereranmH AUC yTra Hb 0.975 6ane. AUC-ninH xoép yTtra Hb 0.9-1 myxug
Oariraa 6ereep 3H3 Hb Mall CalH sinrapaH OpPLUMXTON HUNLX BanHa.

WnHxnmknax yeq MaxEnt-uinH yycracaH 60crbiH yTryyablH XycHarTaac 10 xyBb 6armx
focrbir aB4 awwurnacad. 3ynnunH 6ocro Hb 0.085 GarHa.

MaxEnt-uiH Tycrnamxrtauraap XyBbcarygblH OpyyficaH XyBb H3MPWUWH YHIMNI33 Hb
TyXanH 3yWNUNH XyBbA OpYyYJficaH XyBb HAMpuIr wyyn yHanaxag BIO2 (17.8), BIO 3
(14.2), BIO 1 (12.7), BIO 15 (12.4) xyBbcar4yyn, eepunex yen BIO12 (27.8), BIO 3
(21.5), BIO 15 (14.5), BIO 19 (12.3) xyBbcardyya xamrumH ux a4 xonéorgontown
6onoxbir xapyyncaH. YNacaH xyBbcarumg 6ara acan ort oponuooryn (10% -nac 6ara)
GanB.

3ypar 20. MaxEnt 3arsap. OgoormiH uar yypbiH Hexueng P. punctata-uiiH axurnargcaH uaryyg 6a
6onomxut Tapxant (~ 1950-2000). YT1reir 0-33c 1 xypTan erceH 6ereep aH3 Hb 0-100% maragnantan
TOXupY GarHa.
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Bypar 21. OpuuH yeuiH yyp ambcrang P. punctata-unH 6onomxut Tapxant (~ 1950-2000). Y1rbir O-

33c 1 xypTan erceH 6ereen aH3 Hb 0-100% maragnantamn Toxmpd 6anHa. Tamaarnan gax 6ocro yTra:

0-0.045 - 3ynn 6arix 6onoxryn; 0.085-0.5 - aynnuiH opimx maragnan 50%; 0.5-1 - 3yinunH opLumx
maragnan 50-100%; 1-1 — 3ynn opLwx axurnargcaH uaryya.

3ypar 20 6a 21-g P. punctata 3ynnuiuH 60NOMXWUT TapxanTbiH raspblH 3yprumr
xapyyncaH 6ereep, opLUMX Maragnanbir eHreep xapyyrnas.

Upa3dyiiH yyp ambceand P.punctata-utiH 6os1o0MxXum mapxasmbiH 3a28ap4dsar

MaxEnt-uiiH yycracaH 3areap Hb 0.972 ytratan taHUuyy AUC-uiiH (Receiver Operating
Characteristic Curve) wanryypT yHO3CN3H CTaTUCTUKUAH eHaep a4y XonboraonTton
GanHa. 3arBapbir YHANMaxuH Tyng Gawraa ©Oyx uaryyauniH 25%-unr GartaacaH
TYPLWMATBIH A33XKMIT allnrnacaH.

TypwuntbiH ereranuinH xyebd AUC -uiH yTtra 0.976 TaHuyy 6ans. AUC-uiiH xoép yTra
Hb 0.9-1-uiH myxumg Ganraa Gereef 9H3 Hb Mall CaWH AMArapy OPLUMXTON TOXMPY
6anHa. lWnHxnmknax yeq MaxEnt-ninH yycracaH 6ocrbiH yTryyablH XycHarraac 10 xyBb
Oanx 6ocrbir aB4y awmrnacaH. 3ynnuiH 6ocro Hb 0.080 6anHa.

MaxEnt-niH Tycnamxtanraap XyBbcardyblH OpyyricaH XyBb HOMPWUWH YH3NI33 Hb
TyXauH 3YWNUWH XyBbA OpYyYyNncaH XyBb HAMPUUT WyyAa yHanaxaa BIO 2 (21.9), BIO 3
(15.6), BIO 16 (12.3), BIO 14 (10.6), BIO 4 (8.9), BIO 1 (7.6) xyBbcar4yyya, eep4nex
ven BIO 17 (27.9), BIO 16 (18.3), BIO 3 (14.2), BIO 19 (13.2), BIO 14 (7.4) xyBbCar4yyn
XaMrmnH nx ay xonborgonton Gonoxblr xapyyrncaH. YNAacaH xXyBbcardng 6ara acBan
ort oponuooryu (7 % -nac 6ara) 6ams.

3ypar 22. MaxEnt 3areap. VpaagynH uar yypbiH Hexueng (M3 2100 oH) P. punctata-uinH 6onomxmT
TapxanT 6a opwuH 6arx axurnaracaH uaryyd. YTreir 0-aac 1 xypTan erceH 6eree aH3 Hb 0-100%
Maragnantan Toxmpud banHa.
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“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

0-0.080
0.080-0.5
0.5-0.6
0.6-0.7
0.7-0.8
0.8-0.9
0.9-1

1-1

No Data

3ypar 23. NpasgynH yyp amberang P. punctata-unH 6onomxut Tapxant (M3 2100 oH). Tamaarnang
yTreir 0-33c¢ 1 xypTan erceH 6ereep 3H3 Hb 0-100% maragnanTtan Toxmpd 6anHa. Tamaarnang G6anraa

©ocro yTryya: 0-0.080 - 3yin 6anx maragnan xamruinH 6ara; 0.080-0.5 - 3yinuinH opimx maragnan

50% -nac 6ara; 0.5-1 - 3ynnuiH opumx maragnan 50-100%; 1-1 — opLUnX Hb axurnaracaH uaryya.

EROOO000O.

6.2. Lentinus tigrinus -uliH Huw 6a mapxanmabiH 3a28apynan

3ypar 25. A3u gaxb L. tigrinus-unH 6anpLumn. XaHTbl-MaHCcuruinH aBToHoMUT Towpor: Loc.1 (67.4666°
x.0, 70.7756°3.y, 37 m), Loc.2 (61.0464° x.e, 69.2314° 3.y, 40 m), Loc.3 (58.7213° x.e, 68.6833° 3.y,
34 m). HoBocubupck myx: Loc. 4 (54.8701° x.e, 83.0840° 3.y, 129 m). AnTaiH xasraap: Loc.5
(53.8018° x.e, 83.6308° 3.y, 137 m),Loc.6 (53.3733° x.e, 83.8308° 3.y, 132 m). MoHron ¥Ync. Loc.6.,
©Hre Hb JananH TyBLUHEeC A33LL eHAePTIN Toxmpy bariHa.
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“TeB Aan (OXY-MoHron ync)- UiH ax raspblH Xyypai 6ycyyaunH 3pc T3C OHLFoM HexXLerna CropT opraHM3MbIH AacaH 30XULOX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern
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3ypar 26. Envelope aprbir almrnacaH uar yypbiH XO0€p XyBbcard 4asap cyypuncaH L. tigrinus-uniiH xoép
XOMXKI3CT HUWNH aypcnan. Huw 6anryynaxag awmrnacaH 6anpLusnibiH TOO - 7. XOEp XaMXK3aCT
HUWKWAH xun xa3raap: A - 0,000, B - 0,001, C - 0,166, D - 0,167, E - 0,333, F - 0,334.

3ypar 27. Uar yypblH X0ép xyBbcaryg cyypuncat L. tigrinus-miH A3n TMBUIH apearnbiH “OpYHbl LiemM”
(DOTPOO Lap UAryyaTan A6PBOIDKUH) , XOEP X3IMXKIICT HULINIH Xun xs3raap = 0.166. ©OHre Hb gananH
TYBLUHOSOC 33l 6HAepTan Toxmnpy GaiHa.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

3ypar 28. AHTponoreH opunHg ambaapy 6yw L. tigrinus-mniiH ypTt 6me

OdooezuliH yae yypbiH Hexuend L. tigrinus-utiH 6o10MXum mapxaambiH 3a2eap
MaxEnt-uiH yycracaH 3areap Hb 0.853 ytratam 1aHUyy AUC-uiiH (Receiver Operating
Characteristic Curve) wanryypT yHO3CN3H CTaTUCTUKUAH eHaep ady XonboraonTon
GanHa. 3arBapbir YHAMaxuH Tyna Gawraa Oyx uaryyauniH 25%-unr GartaacaH
TYPLWMATBIH O33XKMIT almnrnacaH.

TypwunTtbiH ereranuiiH xyBbg AUC -uiiH yTra 0.797 1aHUyy 6anHa. AUC-uiH yTryyn
Hb CarH Anrapy opLnxXTon Toxmpy banraa myxug 6anHa. Wnnxumknax yeg MaxEnt-
WAH YYCracaH 60CrbIH yTryyablH XycHArTaac 10 xyBb Gavix 6ocrbir aB4y alumriaca.
3ynnuninH 6ocro Hb 0.375 GanHa.

MaxEnt-uiH Tycrnamxranraap XyBbcarygblH OpyyncaH XyBb H3MPWUWH YHOMI3d Hb
TyXarH 3yWNuH XyBbA OpYyYyrcaH XyBb HAOMPUIT Wyya yHanaxag BIO 9 (55.1), BIO 8
(17.3), BIO13 (15.8) xyBbcardyya, eepunex yeg BIO 13 (24.9), BIO 4 (19.5), BIO 8
(9.1) xyBbcaryyyg xamruiH ux ad xonéorgonTton 6onoxeir xapyyncaH. YngcaH
xyBbcaryng 6ara acan ort oponuooryn (2 %-nac 6ara) 6ans. 3ypar 29 6a 30-g L.
tigrinus 3yNIIMAH BONOMXUT TapXanTblH ra3pbiH 3yprunr xapyyncaH 6ereeg opLumH 6amx
Maragnanbir eHreep xapyynas.

3ypar 29.MaxEnt 3arsap. OgoorvinH uar yypblH Hexueng L. tigrinus-uinH axurnaracad uaryyg 6a
6onomxunt Tapxant (~ 1950-2000). Tamgarnang yTreir 0-3ac 1 xypTan erceH 6ereep 3H3 Hb 0-100%
Maragnantan Toxmpd banHa.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

0-0.375
0.375-0.5
0.5-0.6
0.6-0.7
0.7-08
0.8-0.9
0.9-1

EE00000ON

) B vopan
3ypar 30. OpuurH yeunH yyp ambcrang L. tigrinus-niiH 6onomxkut Tapxant (~ 1950-2000). Tamgarnang
yTreir 0-33¢ 1 xypTan erceH 6ereef 3H3 Hb 0-100% MaragnanTtai Toxmpd 6anHa. Tamaarnan gax
6ocro ytra: 0-0.377 - 3ynn 6arx 6onomxryn; 0.375-0.5 - aynnuinH opimx maragnan 50%; 0.5-1 -
3ynnuinH opwunx maragnan 50-100%; 1-1 — opwwk 6anraa Hb axurnargcaH uaryyg.

Upa3dyliH yyp ambc2and L. tigrinus-uliH 6onomMxum mapxanmabi2 3a2eapysiax

MaxEnt-uiH yycracaH 3areap Hb 0.912 ytratam 1aHUyy AUC-uiH (Receiver Operating
Characteristic Curve) wanryypT yHA3CNAH CTAaTUCTUMKUAH eHAep ady xonboraonTomn
GanHa. 3arBapbir yHANaxwmH Tyng Gavraa Oyx uaryyauniH 25% -wiar GartaacaH
TYPLWMATBIH A33XKUIT alumrnacaH.

TypwmnTtbiH ereranuiH xyBbg AUC -uintH ytra 0.942 TaHuyy 6ans. AUC-ninH xoép yTra
Hb 0.9-1-uH Myxua Oarnraa Gereeq 9H3 Hb MaWl CalH snrapy OPLUMXTON TOXMPY
6anHa. WnHxummknax yeg MaxEnt-uitH yycracaH 60CrbiH yTryyablH XYCHArTaac 10 xyBb
6anx 6ocrbir aB4y awwmrnacad. 3ynnuiiH 6ocro Hb 0.160 GanHa.

MaxEnt-uiH Tycnamxrauraap xyBbcardblH OpyyrcaH XyBb HAMPUWH YHIMI33d Hb
TyXanH 3YWNUNH XyBbA OpYYySicaH XyBb HOMPUNT Wyya yHanaxag BIO15 (83.2), BIO 8
(10.7) xyBbcardyyn, eepunex yeg BIO 15 (69.1), BIO 8 (17.2), BIO 7 (6.9), BIO 3 (6.8)
XyBbCardyyy XxamrmnH nx ad xonéorgonton 6onoxeir xapyyncaH. YNOC3H XyBbcaryng
orT oponuooryn 6annHa. 3ypar 31 6a 32-g L. tigrinus 3ynnuinH 60NOMXNUT TapxanTbiH
raspblH 3yprumnr xapyyncaH 6ereef opwunH 6anx maragnanbir eHreep xapyynas.

- 4 ¢ e o
3ypar 31. MaxEnt 3arsap. VipaagynH yyp amecrang (M3 2100 oH) L. tigrinus-uinH opLunH 6anx uaryya
0a 6onowmkut TapxanT. Tamgarnang yTreir 0-33c 1 xypTan erceH 6ereep 3H3 Hb 0-100% maragnanTtan

TOXMpY GanHa.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

0-0.160
0.160-0.5
0.5-0.6
0.6-0.7
0.7-0.8
0.8-0.9
0.9-1

1-1

No Data

EROOOO00Om

3ypar 32. NpaagyvH uar yypbiH Hexueng L. tigrinus-uiiH 6onomxnt Tapxant (M3 2100 oH).
Tamparnang yTreir 0-33c 1 xypTan erceH 6ereef aH3 Hb 0-100% maragnanTanm Toxvpy 6anHa.
Tamparnang 6anraa 6ocro ytra: 0-0.160 - 3ynn 6arix maragnan xamruiid 6ara; 0.160-0.5 - 3ynnuinH
opwmx maragnan 50% -nac 6ara; 0.5-1 - 3ynnuiiH opumnx maragnan 50-100%; 1-1 — opwmnx Hb
axurnargcad uaryya.

[[@a3ap3ynH Tapxay, HULIWWT 3areapyunicaH MeerHun 3yunyyn Hb Ansmart XepCHUmn
canpoTpod, KonpobUoHT 3ynn, moanor 3agangar canpotpodyya, 6a xepcHuin 43sp
MUKOPWU3 YYCrary 33par siH3 6ypuiH 9KonormmH Bynart xamaapHa.

Cypanraang xampargcaH 3yunyyaunH OpLUIMXYMH OYH LWMHXUIITS XUACAH LaryyaumH
TOO, 3arBapyydblH CTaTUCTUKWAH HawmgsapTah GangnbiH y3yynanTyyd, OL4OOrMKMH
OONMOH MP3dAYMH uar yypblH Hexuena opwwux 60cro y3yynanTyyaumH Ttanaapxu
M3433nnunr xycHarT 10-4 xapyynas.

XycHarT 10. 3ynnyya, WUHXN3racaH OpLUMXYMH UaryyaunH Too, 3areapyynbiH
CTaTUCTMKUIH HargBapTan 6ananbiH y3yynanTyya, o4oorMnH 6050H npasayiiH uar
YYPbIH Hexuens 3ynnunH opumx 6ocro

3ynnyyg / MaxEnt-niiH OpooruiH uar yyp MpaaaynH uar yyp
LLUMHXXUITI3HA, alumrnacaH opLumx AUC AUC | Opwumux10% | AUC | AUC | Opwwux 10 %
LaryyauiH Too (25%) -UH Bocro (25%) | -wiH 6ocro

Geastrum melanocephalum / 9 0.965 | 0.989 0.091 0.964 | 0.985 0.071
Macrolepiota excoriata / 10 0.965 | 0.927 0.045 0.978 | 0.960 0.025
Poronia punctata / 22 0.974 | 0.975 0.085 0.972 | 0.976 0.080
Thelephora caryophyllea / 6 0.824 | 0.862 0.357 0.921 | 0.929 0.146
Cyathus stercoreus / 7 0.796 | 0.801 0.381 0.806 | 0.813 0.369
Lentinus tigrinus / 7 0.853 | 0.797 0.375 0.912 | 0.942 0.160
Suillus aurihymenius / 6 0.894 | 0.929 0.304 0.924 | 0.954 0.228

Yp OyH Hb MeernnH 60noMXUT rasap3yrH TapxanTblH 3arBapyyablH XyBbf 3YWIUAH
LUeeH TOOHbl TOrTOOFACOH UJryyauMWr yn XapransaH TOAradp Hb CTaTUCTUKUAH
HangBapTan 6GananbiH eHaep TYBWMHTAN 6Gawraar xapyymk 6amHa: Geastrum
melanocephalum, Macrolepiota excoriata 6a Poronia punctata 3ynnyya 96 % -aac AasLu,
Oycapg 3ynnyya - 79% -mnac asaw b6anHa.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

3ynnuiH TapxanTag Heneenger 6uo uar yypblH XyBbcarygsiH Bioclim (BIO1-BIO19),
XYBb HOMPUWUI XYCHIrT 11-T y3yynas.

XycHarT 11. buo uar yypblH xyBbcary Bioclim (BIO1-BIO19)-ninH 6yT33CaH
3arsapyyaag opyyrcaH xyBb HAM3ap (%).

3ynnyya OpoorunH uar yyp MpasgynH uar yyp
OpyyncaH xyBb Bepunex yea OpyyncaH xyBb Bepunex yeq
HOMPUNT Wyyn HAMPUIT Wyya,
YHIN3Xx34 YH3Maxag
Geastrum BIO15 (47.5), BIO 8 | BIO 8 (37.9), BIO 15 | BIO15 (52.6), BIO 8 (15.8), | BIO 5 (36.7), BIO 10

melanocephalum

(28.4), BIO 9 (15.5),
BIO 2 (5.7)

(19.2), BIO 9 (16.7), BIO
10 (16.3), BIO 2 (7.9)

BIO 9 (8.6), BIO 2 (4.8)

(33.9), BIO 9 (15.9), BIO
15 (9.7)

Macrolepiota

BIO1 (69.8), BIO 17

BIO1 (49.1), BIO 17

BIO1 (58.1), BIO 17 (13.0),

BIO 1 (46.3), BIO 17

excoriata (16.5), BIO 15 (10.9) | (27.0), BIO 15 (19.8) BIO 15 (12.2), BIO 5 (11.1) (Bllsézg,(lg.g 15 (15.8),
Poronia BIO2 (17.8), BIO 3 | BIO12 (27.8), BIO 3 | BIO 2 (21.9), BIO 3 (15.6), | BIO 17 (27.9), BIO 16
(14.2), BIO 1 (12.7), | (21.5), BIO 15 (14.5), | BIO 16 (12.3), BIO 14 (10.6), | (18.3), BIO 3 (14.2), BIO
punctata BIO 15 (12.4) BIO 19 (12.3) BIO 4 (8.9), BIO 1 (7.6) 19 (13.2), BIO 14 (7.4)
Thelephora BIO 9 (51.0), BIO 2 | BIO 9 (46.8), BIO 2 | BIO 7 (33.1), BIO 15 (21.8), | BIO 15 (31.1), BIO 8
(18.1), BIO 11 (13.3), | (26.5), BIO 8 (14.3), BIO | BIO 2 (18.9), BIO 8 (14.0) (28.2), BIO 2 (24.1), BIO
caryophyllea | gi515 (6.5) 3(8.3) 1 (14.4)
Cyathus BIO 8 (56.0), BIO 19 | BIO 8 (64.2), BIO 19 | BIO 7 (33.1), BIO 15 (21.8), | BIO 8 (58.8), BIO 19
SIErCOPELS (34.6), BIO 13 (9.5) (35.8) BIO 2 (18.9), BIO 8 (14.0) (41.2)

Lentinus tigrinus

BIO 9 (55.1), BIO 8
(17.3), BIO13 (15.8)

BIO 13 (24.9), BIO 4
(19.5), BIO 8 (9.1)

BIO15 (83.2), BIO 8 (10.7)

BIO 15 (69.1), BIO 8
(17.2), BIO 7 (6.9), BIO 3
(6.8)

Suillus BIO 2 (50.5), BIO 9 [ BIO 2 (44.8), BIO 9 | BIO 2 (50.3), BIO 9 (45.4), | BIO 9 (55.2), BIO 2
: . 45.7) (34.6), BIO 10 (17.5) BIO 8 (4.1) (31.1), BIO 10 (9.9), BIO
aurihymenius 8 (3.8)

CyOarneaaHbl yp OyHO mynayypnaH 3 eayyrnasl OfI0H YICbIH C3mMayyri0 X38IyYyIICoH
(xascpanm 3).

7.9MUAH MOOrumH 3apuM 3YWNYYAUWH XaHAHbl BUPYCbIH 3CPar WUA3BXWUWH
cypanraa

MeezHul ypm 6ueuliH 3KCpakmbIH 8UPYCbIH 3CP32 WUHX YaHapbiH cydarizaaHbl yp
OyH

MeernnH ypT 6uennH HUAT 20 SKCTPaKT cyganraaHg xampargcaH. O4rasp MeeruiH
synnunr JHX-unH 6apkoguinH Tycnamkranraap ToOA0PXOMNOX aXun XMnMracaH ereeq
OHK amnnukoHsbir LK “IMeHomuka” CO PAH cekBUHC XMNMTaxasp UITT33C3H.

3Oc¢ 03x xaHuUadHbl 8UPYCbIH 3CP32 3KCpaKmbIH UOIBXUUH cydarieaa

XycHarTag (XycHarT 12, 13) XxoopoH400 Xxamaapanry bue gaacaH rypaH TYpPLUMATbIH
YP AYHr opyyrncaH ©ereef 36eBX6H 3CUNH LOTOPX BUPYCbIH HOXOH YPXMXYWL caan
yupyymk Oyn akCTpakTbIH Yp AYHr XapyyncaH 60mHo.

XycHarT 14-33c xapaxapg 43, 54, 56, 59 gyraaptan SKCTpakTyyn 3C34 XOpyy YaHap
y3yyrk 6amB. 47- gyraaptanm aKCTpakT xopyy YaHap 6ara y3yyncaH: ECso = 9.5 mr/mn
6a 0.5 mr/mn TyC TyC BaricaH.

XYCHIrTaHa y3yyncaH 6yx OKCTpakTyyd aHxgard xauablir 2-16 ygaa LUMHInaH
XOP3Arnaxag 9COH 03X BUMPYCbIH HOXEH YPXUXYWTr caaTyyrk 6ams. BupycuinH acpar
noaBxu 43, 54 pyraapTan IKCTpakTyydad XamMruiH To4 WNapcaH Gereen aaraap
3KCTPaKTYyyAblH SMUYNNTIdHNN nHOEKC 8 6anB.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

XycHarT 12. 3cunr xaHmagHel BupyceiH A/Lipetsk/1V/2018 (H1N1 pdm09)
(EPI1_ISL_332798) omroop xanggapnyyrncaHaac xonw 30 MMHYTbIH Aapaa LUMHIACIH
9KCTPAKTbII X3P3rnaxaa y3YyNCaH BUPYCUIH 3CPar naaBxm 6a xopyy 4YaHap

OkcTpakTbiH  Xypyy wunaH  [nat gaxb CCsxo ECso IS
ayraap Jafc)d 3XHUN Mr/mn Mr/mn
KOHLIEHTpaLuW, KOHLeHTpal
Mr/mn n, Mr/mn
43 46 23 >23 2,9 >8
47 4 2 0,5 0,13 4
54 24 12 >12 1,5 >8
56 ? ? AHXHbIXaac 1:2 >2
unyy (WrHrapyynanT)
59 ? ? AHXHbIXaac 1.2 >2
nnyy (WrHrapyynanT)

XaHualOHbl 8UPYCIHO Meez2HUU 3IKCMpPakmbiH wWyyO y3yynax Hesiee2 MmoamoOoCOH
cyOareaa

OH3 aprblH MeH YaHap Hb BUMPYCbIH XanaBapblH siH3 OypuiH cxemunr awurnax 6a
3KCTpaKTaap 3MUnax Hb BUPYCbIH 3CPAr UA3BXMAH MeXaHU3MbIH Tanaap ypbavnncaH
YP OYHT rapraH aBax asgan oM. TOMYYrMmH BUPYCUUNT 3CIL, HIBTPIXIIC OMHE MOSTHUN
9KCTpaKTaap YWITYUIICIHIIP IKCTPAKTbIH BUMPYCUWH XICArT Lyyn Y3Yyrax Heneer
YH313X 6ONOMXUIT ONroaor.

XycHarT 13. XaHnagHbl BUPYCaa, 9KCTPaKTbIH LYy Y3YYax Heneer cyanax
YEUINH BUPYCbIH 3Cpar naaexu 6a xopyy YaHap

OKCcTpakTbiH ~ Xyypawn 6ogmcbiH CCs ECso IS
ayraap KOHLIEHTpauu, Mr/mn Mr/mn
Mr/mn
43 46 >23 2,9 >8
47 4 0,5 0,13 4
54 24 >12 15 >8
56 ? AHXHbIXaac nnyy  1:2 (WMHrapyynanT) >2
59 ? AHXHbIXaac unyy  1:2 (WKHrapyynanT) >2

XycCHarT 12 6a 13-T y3yyJiC3H Yp AYHI XapbLyYiDK Y3B3S1 3KCTPaKTbIH BUPYCbIH 3CPar
noaBxuTan TyH (ECso) Hb TOMYYrMiiH BMPYCbIH XangBapTanh 3CUWH XangBapblH AH3
OYpUINH cxema oMponuooroop Wxmn 6ancaH. AHAIIC Y33xX34 Cydarnk by aKkcTpakTyyan
Hb BUPYCUWH X3CArT LWYYA Henee y3yynaxryin 6ereeq BUPYCUNH X3Car 3ca 6axnNaraax
YWn aBUag Heneengerry Hb TOA4OPXOW HOM.

OKCTPaKTblH BUPYCbIH 3CP3r MA3BXM Hb 3CUIAH OOTOPX BUPYCbIH HOXOH YPXUXYWH Ye
WwaThir  AapaHrynnax a3CcB3aN  xangBap aBCaH 93C33C BUPYCbIH  LUMHI  X3Car
anrapyynaxrtan xonéooton 6avaar.
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6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

XaHuaOHb! 8UpYyCIHO MeecHUU byx aKcmpaKkmbIH wyyd y3yy/ax Herneea moamooCOH
cyOareaa

XyCHarT 14. XaHnagHbl BUPYCIHA MEErHUin Byx SKCTPaKTbIH LLYYA Y3YYIiax
Heneer TOrToox YENnH xopyy YaHap 6a BUPYCbiH 3CPar MA3BXU

XaHgHbl | Xyypau 6ogmcelH | CCso ECso IS

wndop KOHLieHTpauu, Mr/mn Mr/mn
Mr/mn

44 37 -

45 29 >29 14,5 >2

46 37 >37 18,5 >2

47 2 0,25 0,13 2

48 6 -

49 6 -

50 13 -

51 28 -

52 30 -

53 31 >31 7,8 >4

54 12 >12 1,5 >8

55 2 >2 1 >2

56 ? HeT 1:2 >2

57 ? HeT 1:4 >4

58 25 25 12,5 2

59 ? HeT 1:2 >2

60 29 >29 7,3 >4

61 33 -

62 25 >25 6,2 >4

63 12 >12 3 >4

OyrHan y33axag Hericium, Clitocybe, Lactarius, Russula oBruiH meerHnn ypt GuennH
yCaH XaH[ XaHuaaHbl BUPYCbIH 3CPar YNNUmMnraa y3yynaarym 6arHa.

MeH cypanraaHg xampargcaH Calvatia cyathiformis, Disciseda bovista, Lycoperdon molle,
Bovista plumbea gynuin MeermmnH xaHayya - BUPYCbIH 3CPAr YUNUUTSS MEH Y3YYnaaryi.
OH3 Hb XxaHgbIr 6anTroxag Gapar Oyxanada crnopblH Macctanm rneba aryyncad
GonoBcopY rynhucaH ypT Owvewnr awwurnacaH Tyn nonuvcaxapug aryynaarymtan
xonobooton 6amx 6onox tom. Maxaaa Chlorophyllum agaricoides-unH xaHa Hb 6ara 33par
BMPYCbIH 3CPar YANYANIad Y3YYNC3H. OH3 3YWNMAH XyBbL XaHAbIr G3NTraxasas
LUMHAX3H YPT BueunnH Bypxyyn (nepuanym) XaCcrunr awmrnacaH 6a cnopbiH MaccbIr
awmrnaaryntam xonbooton 6arx 6onox om.

Hygrophorus TepnuiiH arapukoup MeerviH ypT OMeH33C rapraH aBcaH XaH Hb
BUPYCbIH 3CPar YUNYMNras yayyrncaH. Hygrophorus TepnuitH TeneeneryaniiH BUPYCbIH
aCpar ynn axunnaraar aHx yaaa unpyynas.

Phyllotopsis nidulans arapukong mMeerHeec rapraH aBcaH xaHf Hb ©ycag xaHgHaac
XaMIMAH eHOep BUPYCbIH 3CPar YANYUrad y3YyySCaH. XaHOblH SMYNIITI9HUIA NHOEKC
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

Hb 8 6arB. Phyllotopsis -MNH TEOPNUINH Teneener4yaninH BUPYCbIH 3CPAr YANYMAraar aHx
yaaa UnpyyrncaH.

Boletinus, Suillus TepnunH meerHnin 6yx xaHgyya BUPYCbIH 3CPar A3BXMTan Ganraar
TOrTOOCOH. BMpyCbIH acpar xaMrmnH engep uaaBxku Hb Suillus punctipes 3ymng
TOMAIMNIArACIH. YT XaHOHbl 3MYUIITI3HUN UHOEKC Hb 8 GanB. TOMyyrMmH BUPYCbIH
acpar Boletinus, Suillus TepnuH TeneeneryaninH BUPYCbIH 3CPAr NO3BXKUWT aHX yaaa
NNpyynaB.

OArasp yp AYH Hb OpPraHunk Xumu, aM 3ynH canbapblH MIPraXXUNTHYYAUNH cygank 6yn
MEerninH 3ynnuinH GMonornnH nassxmt MetTabonuTyyablir yaalwma cyanax YHA3C cyypb
oonHo. LaawpabiH cyganraa Hb 3MUAH MEGrHU XaHAabIr YHOSCIIOH BUPYCbIH 3Cpar
Hargnyyamir 6uin Gonroxod XyBb HAMap opyynax 6onHo. Phyllotopsis nidulans
MeereHuep Hb KCUITOBMOHT Gereen arapT OpYMHA ©CreBepsieH NIUMHUH aryyrncaH aH3
OypunH cybeTpat Aa3p yprax 6onomkron Gereen yMnaB3IpnanunH 3opuynanTtaap
ypryynax OuoTexHONormmH mpasgyntam meer tom. Suillus punctipes meermir uaBap
©CreBepUNH apraap ypragarryn 6onosy 6GavranuinH Heew, UXTan Tyn TyyK 63nTrax
6onomxTton. Phyllotopsis nidulans 6a Suillus punctipes 3ynnyyaunH MeernimH xaHgHbl
BMPYCbIH 3Cpar 63n14mMan 61 60nrox YArNanadp aMmbTaH A433p Laalng TypLUINX axIibIr
XWX X3parTan 6anHa.

OMUUH MeeauliH 3apum 3yusnyyOulH xaHOHbI 8UPYCbIH 3Cpa2 UOIBXUUH cydarnzaaHsbl
OyH

MeernnH 3apum 3yWrMAH XaHOHbl BUMPYCbIH 3CPar Y3yynax WO3BXWUKH cypanraar
HoBOCUBUPCKMINH BUPYC CcyananblH XaanTTam XypaasiaHg XMNCIH.

lepnecutiH supyc. PocnotpebHaasopbiH ®BEYH HL, BB «Bektop» uyrnyynraac
repnec CUMNEKC BUPYCbIH 2-p Xan6ap, omor MS-uir awmrnacaHd. BupycbiH acpar ynn
axunnaraar VERO acyygag cymancaH 6a ecresepuir PocnotpebHansopbiH ®BYH
MHLU Bb «BekTtop» -MMH 3CMNH ©CreBepuinH LIyriyynraac aBcaH.

TomyyeutiH eupyc. Cypanraanbl axung PocnoTtpebHagsopbiH ®BYH THL BB
«Bektop» uyrnyynraac TomyyrunH A/California/07/09 (HIN1 pdm09) BupychIr
awurnacaH. BwupycblH acpar uvpgasxunr MDCK-London acyygsg cygancaH 6a
ecresepuinr PocnotpebHagsopbiH PEYH ML BB «Bektop» -MiMH 3CUINH ecreBepuiiH
Lyrryyrnraac aBcaH.

MHL Bub Bektop-unH 6Gaa3 [039p MeervinH XaHOHbl BUPYCbIH 3CPar UAIBXUWAT 2-p
Xan6apuinH repnec BUpYycbiH acpar (XycHart 15) 6onoH TomyyrmuinH A/California/07/09
(H1N1 pdmO09) BupycbliH acpar (XycHarT 16) cygancaH.
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XycHarT 15. In vitro Hexuena repnec BUPYCbIH 2-p X3n03puiiH 3Cpar MeernnH ypT
OMennH xaHaHbl NO3BX

Meerxui 3ynn / XaHaHbI KoHueHT- VERO Yp AyH, ECso, | Yp OYH, IS
LyrnyyrncaH rasap: pyraap / pauu, acyyosa mg/ml EC50, mg/ml
PA — AnTtanH BHY, O93KHUN r/mn Y3YYJIC3H
PT — Tysaruith BHY ayraap xopyy uyawap | BMI 2 xan6sp | B 2 xan6ap
MHI™ — Mowron ync CCso, mg/ml | (50 TUWOso | (100 TLWAso
Har HYX3HA) H3I HYX3H[)
Porodaedalea pini / MHT' 30/ NSK 0,011 >1,1 160 80 >7,9
1014386 (IHHTPYYIIRIIT) 0,14
0,07 mr/ma
Cerrena unicolor / MHT' 31/NSK 0,011 >1,1 40 >3,7
1014287 0,3
Gloeopoeus taxicola/ MHI" | 33/ NSK 0,014 20 <160 640 35
1014337 0,7 0,02
Trametes hirsuta / MHT 34/ NSK 0,024 10 80 8
1014383 2,4 0,3
Lenzites betulina / MHT" 36 / NSK 0,007 >0,7 40 >5,8
1014285 0,12
Inonotus obliquus (ypt 38/ NSK 0,031 10 <160 <640 >62
6ue) / MHT 1014384 3,1 <0,05
Fomitopsis pinicola / MHT 39/NSK 0,026 10 80 8,1
1014332 2,6 0,32
Trametes pubescens / MHI" | 40/ NSK 0,004 >0,4 80 >8
1014331 0,05
Trametes versicolor / MHT' 41 / NSK 0,017 10 160 17
1014302 1,7 0,1
Inonotus obliquus 42 | NSK 0,021 10 <160 <640 >70
(apuytracan yprarar) / 1014294 2,1 0,03
MHI'
Melanoleuca cognata / PA 64 / NSK 0,072 >7,2 160 >16
1014678 0,45
Hebeloma crustuliniforme / | 65/ NSK 0,066 >6,6 40 >3,9
PA 1014676 1,7
Leccinum sp. / PA 66 / NSK 0,031 >3,1 160! 80 >7,8
1014672 0,4
Macrolepiota excoriata / 67 / NSK 0,049 >4.9 40 >4,0
PA 1014675 1,2
Lentinus lepideus / PA 68 / NSK 0,021 20 40 2
1014666 1,0 0,5
Tricholoma terreum / PA 69 / NSK 0,042 80 160 2
1014673 0,5 0,26
Laetiporus montanus / PT 70 / NSK 0.007 10 40 3,9
1014600 0,7 0,18
Ischnoderma resinosum / 72 I NSK 0,019 >1,9 <160 160 >15,8
PT 1014576 0,12
Daedaleopsis confragosa / 75/ NSK 0,019 >1,9 80 >7,9
PT 1014562 0,24
Trametes hirsuta / PT 76 / NSK 0,023 10 <160 320 32,8
1014586 2,3 0,07
Haploporus odorus / PT 77 I NSK 0,012 >1,2 <160 500 >60,0
1014554 0,02
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Tyromyces chioneus / PT 78 / NSK 0,023 10 80 7,7
1014598 2,3 0,3
Polyporus tubaeformis / PT | 79/NSK 0.024 >2,4 <160 <640 >60
1014615 <0,04
Flammulina velutipes / PA 80/ NSK 0,063 10 80 7,9
1014669 6,3 0,8
Suillus aurihymenius / PA 83/ NSK 0,036 10 160 15,7
1014689 3,6 0,23
Suillus viscidus / PA 84 /| NSK 0,061 20 160! 160 8,2
1014687 3,1 0,38
Suillus cavipes / PA 85/ NSK 0,037 10 160 160 16,1
1014690 3,7 0,23
Boletinus asiaticus / PA 86 / NSK 0,044 20 <160 160 79
1014691 2,2 0,28
Suillus viscidus / PA 87 / NSK 0,011 >1,1 40 >3,9
1014632 0,28
Suillus americanus / PA 88 / NSK 0,046 >4,6 160 >15,9
1014629 0,29
K+ 10 >10 MKr/Mi <10 MKr/mi
AIUKIOBUP™ |  MKI/MII

"epnec BUPYCbIH 2-p Xan63puIiH 3CPar COHrox YyagBapblH XaMrMnH eHaep nHaekc 6a
yp ayHr Inonotus obliquus (apuytracan ypramar), Inonotus obliquus (yprt 6ue), Haploporus
odorus, Polyporus tubaeformis, Gloeopoeus taxicola, Trametes hirsuta, Trametes versicolor,
Suillus cavipes, Melanoleuca cognata, Suillus americanus, Ischnoderma resinosum, Suillus
aurihymenius 33par MeermmH xaHayya y3yyricoH.

XycHarT 16. In vitro Hexuena TomyyruiH A/California/07/09 (HIN1 pdm09) BupycumnH
3Cpar MeernnH ypT bueac raprax aBcaH XxaHaHbl MA3BXM

MeerHuia 3yin / Lyrnyyncax XaHgHbI KoHueHTpauwn, | Xopyy Yp ayH,
rasap: ayraap / r/mn YaHap, ECso, mg/ml
PA — AntanH BHY, O33KHNN CCso, A/California/07/09 IS
PT — Tyearnitn BHY ayraap mg/ml (HIN1 pdmO09)
MHI" — MoHron ync (100 TCIDso)
Porodaedalea pini / MHI" 30/ NSK 0,011 >1.1 80 >7,9
1014386 0,14 pg/ml
Cerrena unicolor / MHI" 31/ NSK 0,011 >1,1 20 >2
1014287 0,55
Gloeopoeus taxicola / MHT" 33/ NSK 0,014 >1,4 160 >15,6
1014337 0,09
Trametes hirsuta / MHT" 34 / NSK 0,024 >2,4 40 >4
1014383 0,6
Lenzites betulina / MHI" 36 / NSK 0,007 >0,7 20 >2
1014285 0,35
Inonotus obliquus (ypT 6ue) / 38 /NSK 0,031 >3,1 160 >16,3
MHI' 1014384 0,19
Fomitopsis pinicola / MHI" 39/ NSK 0,026 1:20 40 2
1014332 1,3 0,65
Trametes pubescens / MHT" 40 / NSK 0,004 >0,4 20 >2
1014331 0,2

57




“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

Trametes versicolor / MHT' 41 / NSK 0,017 >1,7 yryi yryu
1014302
Inonotus obliquus (apuyTracan 42 | NSK 0,021 >2,1 640! >70!
ypranar) / MHI' 1014294 0,03
Melanoleuca cognata / PA 64 / NSK 0,072 >7,2 80 >8
1014678 0,9
Hebeloma crustuliniforme / PA 65/ NSK 0,066 >6,6 40 >4
1014676 1,65
Leccinum sp. / PA 66 / NSK 0,031 >3,1 320 34
1014672 0,09
Macrolepiota excoriata / PA 67 / NSK 0,049 >4.9 yryit yry#
1014675
Lentinus lepideus / PA 68 / NSK 0,021 20 yryi yry#
1014666 1,0
Tricholoma terreum / PA 69 / NSK 0,042 80 yryii yryi
1014673 0,5
Laetiporus montanus / PT 70/ NSK 0.007 10 40 3,9
1014600 0,7 0,18
Ischnoderma resinosum / PT 72/ NSK 0,019 >1,9 80 >9,5
1014576 0,2
Daedaleopsis confragosa / PT 75/ NSK 0,019 >19 yryi yryu
1014562
Trametes hirsuta / PT 76 / NSK 0,023 10 160 16,4
1014586 2,3 0,14
Haploporus odorus / PT 771 NSK 0,012 >1,2 160 >15
1014554 0,08
Tyromyces chioneus / PT 78 / NSK 0,023 10 yryi yry#
1014598 2,3
Polyporus tubaeformis / PT 79 / NSK 0.024 >2.4 80 >8
1014615 0,3
Flammulina velutipes / PA 80/ NSK 0,063 10 320 32
1014669 6,3 0,2
Suillus aurihymenius / PA 83 /NSK 0,036 10 yryi yryi
1014689 3,6
Suillus viscidus / PA 84 / NSK 0,061 20 300 15,5
1014687 3,1 0,2
Suillus cavipes / PA 85/ NSK 0,037 10 40 4
1014690 3,7 0,9
Boletinus asiaticus / PA 86 / NSK 0,044 20 160 7
1014691 2,2 0,3
Suillus viscidus / PA 87 / NSK 0,011 >1,1 160 >15,7
1014632 0,07
Suillus americanus / PA 88/ NSK 0,046 >4,6 yryit yry#
1014629
K+ 100 M >100 aM <100 1M
(3aHamMuBHpP*)

Tomyyruinn A/California/07/09 (H1N1 pdm09) BUpPYCUINH 3CPar XxaMrmnH eHaep yp OyH
6a coHrox nHgekcuir Inonotus obliquus (apuytracan yprarar), Leccinum sp., Flammulina
velutipes, Trametes hirsuta, Inonotus obliquus (ypt oue), Gloeopoeus taxicola, Haploporus
odorus, Suillus viscidus 33par MeermnH xaHgHyyn y3yyraB.
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OHOXYy cydanraa Hb OpraHuk Xumu, apMakOMOrMMH YUIM3MN33p MIPrawicaH
MIPraXXuUnTHYYAMNH cygamk Oyn 3ynnmiH 6MonorMmH MA3BXT MeTabonuTbIr uaallma
cyonax yHgac cyypb 6onHo. LaawabiH cyganraa Hb SMUWH MEGrHUM XaHg L33p
YHOSCNAH BUPYCbIH 3CPar Haranyyaunr ©6um 6onroxod XyBb HIM3p opyynax
BONOMXTON.

Mopg 3agangar meervir arapT OpyYMHA ecreBepriex 6onox 6a sH3 OypurH NUrHUH
aryyncaH cybctpaTt gasp yprax 6onomkron Gereep ywmnaBapnanuviH Tapuanantag
30puyrncaH npasgymnTan GUOTEXHONOIMNINH TeNeenen M.

X343H 3yNNUIAH Meer BUPYCbIH 3CPar Mall eHgep naasxu y3yyncaH. Inonotus obliquus
MOJOH [33pX apuyTracaH yprauar 6a ypt 6buennH xaHa Hb A Bupyc 6a aHrmMnH repnec
BUPYCbIH cyaamk 6yn OMMMnH sCpar xamrmmH eHaep nassxmtan bavcaH. MeH eHaep
naoaBxunUr MmogoHa ambgapaar Haploporus odorus 6onoH Polyporus tubaeformis meernmnH
XaHayya Y3YYNcaH. TagHUUr BUPYCbIH acpar am 6ur Gonroxon awwvrnaxblH Tyng
aMbTaH 433p TYPLUMX YN axunnaraar Laauva Xmix waapgnaratam 6anta.

CyOarneaaHbl yp OyHO mynayyprnaH 3 eayyrnas OfI0H YrCbIH C3mMayyr0 X38/yyICoH
(xaecpanm 3).

8.9MUINH MOOrMnH 3apum 3yunyyammH 6anplumn, TapxanT, BAPYCbIH 3CpPar
MAIBXUUAH M3A33NNIMUH CaH

TecnuiH XxypasHA4 3arBap 3yWn OOMroH COHrOH aBcaH MeerHyyaumH TapxanT,
Oanpwmn, BUPYCbIH ©6BYHUN MOSBHUWH cydanraar YHA3CNSH M3A33MNMAH caH 6un
©onrocoH. MagaannunH caHa meerHun 3ynnunH Hap, IHX 6apkoa (ITS), ambaapaar
OpPYUH, cybCTpaT, SMUIMH LUMHX YaHap, M3433MSTMIAH ererainund axX YycBap, 3apum 3ynn
MEernnH 3ypar 33par OpcoH 60MHO (XycHarT 17).

M3a33nnninH cang opcoH HUMT 47 3ynn meerHeec || xanbapuinH reprnec BUPYCbIH 3CPar
5 3ynn meernnH ypt bueunnH xang “maw eHgep” naaBx, 6 3ynn MeerninH xaHg “eHgep”
noaBx, tomyyrunH A/KanndgopHun/07/09 (H1N1 pdmO09) BupycuiiH acpar 3 3ynn
MeerunH xaHg “mawl eHgep”, 5 3ynn meer “eHaep” NO9BX y3YYnCaH. XapuH TOMYYrunH
A/Muneuk/1V/2018 (H1N1 pdm09) (EPI_ISL_332798) BupycuinH acpar 1 3ymnn meernnH
YPT GMeniH xaHa “eHaep” nasaBx y3yyncaH (XycHart 17).
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XamMTapcCaH Cyypb CyganraaHbl Tecen

XYCHarT 17. SMUINH MOOIrMNH 3apuM 3ynnyyannH 6anpuns, TapxanT, BUPYCbIH 3CPaAr UO3BXUNH MIAI3NNUNAH CaH

OHX AMbOADOAT OMUINH WWHX YaHap OreranitH
Ne | 3ynnuiiH Hap Bapkog Aapa Cy6cTpar — A 3ynnuiiH sypar
Op4nH MoaBxunH | 93X YYCBIp
(ITS) BupyCbIH 3Cpar na3BX
TYBLUWH
In vitro-a 2-p xan63punH repnec SHox
0L958498 BUPYCbIH 3CPar MeerniiH ypT GuenmnH bara vy
N cypanraa
XaHOHbI YANYUNraa
TomyyrunH A/KanudpopHn/07/09 (H1N1
Boletinus OP725670 6pdm'09) BUPYCUIH 3CP3r MEerniH ypT 6ara OHaxyy
1 et HasuuT oM Xepc NeWiH XaHAHb! YANYANTaaHNA NAIBX in cypanraa
asiaticus vitro-g
TomyyrunH A/Nunewk/1V/2018 (H1N1
MT302580 pdmQ9) (EPI_VISL_332798v) BUPYCUWH 6ara OHaxyy
3Cpar MeerniH ypT bueninH XxaHaHbl cypanraa
YANYUNIradHMIN MO3BX in Vitro-g
TomyyrniH A/JTuneuk/1V/2018 (H1N1
pdmQ9) (EPI_ISL_332798) BupycuitH
X Bovista oo X0 Yone 3CPar MeeruiiH YpT 6|/|ev|_V|H ?(taH,D,HbI S SHaxyy
plumbea y p p YANYUNrasHUIA MA3BX in vitro-g ry cynanraa
TomyyrunH A/Nunewk/1V/2018 (H1N1
' pdmQ9) (EPI_ISL_332798) BupycuitH
3 Calvqtla _ YyNbIH X33p Xepc 3CP3r MeeruiiH YpT 6V|eV|_V|H XaHAHb! Gaiixryii OHaxyy
cyathiformis VIANMYUMrasHUi UA3BX in vitro-a cynanraa
Xoxkyyn, In vitro-g 2-p xan6apuiiH repnec
4 Cerrena Hasuut on HaBHT BUPYCbIH 3CP3ar MeernH ypT bueniiH bara SHaXyy
unicolor YXC3H Mog, Py P M yp cypanraa
IXOBUMOH XaHOHbI YANYMnraa
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XamTapcaH Cyypb CydanraaHbl Tecen

XyC B33P | Tomyyruitn A/KanudopHn/07/09 (H1N1
bainpar pdm09) BUPYCUIH 3CP3r MESMUINH yPT 6ara QHaxyy
OveniitH XxaHaHbl YANYUITT33HUA NO3BX in cypanraa
vitro-g
TomyyrniH A/JTuneuk/1V/2018 (H1N1
Chlorophyllum pdmO09) (EPI_ISL_332798) BupycuiiH OHaxyy
agaricoides MT302578 | YymeiH xaop Xepc 3CPar MeerniH ypT GueninH xaHaHbl Gara cypanraa
YANUUNr3sHUIA UA3BX in Vitro-g
TomyyruiH A/lTuneuk/1V/2018 (H1N1
Clltocyb_e 0L958490 | Xommmor ot Xepc pdmQ09) (EPI_VISL_332798V) BUPYCUIAH Gaiixryit OHaxyy
nebularis 3CPar MeerviH ypT OMennH xaHgHbl cypanraa
YANUUNrasHUA MA3BX in Vitro-g
In vitro-g 2-p XSJ'I63E)I/II/IH repnec. SHaxyy
BMPYCbIH 3CPar MeerniiH ypT GuennH bara cvnanraa
Hapuut XaHAHbI YRNYMraa yA
Daedaleopsis TaTMmbIH 6a X?AI)C;H
confragosa xomumorovt | oo | Tomyyruitn A/Kanncpoprn/07/09 (H1N1
Gyprac pdm09) BUPYCUIH 3CPAr MeerMnH ypT Gavixryii OHaxyy
OveuniiH XxaHaHbl YANYUIra3HUN NaaBx in cyganraa
vitro-a
Tomyyrnid A/JTuneuk/1V/2018 (H1N1
Dlsglseda YyribiH X09p Xepc pdmQ9) (EPI_VISL_332798v) BUPYCUWH Gaiixryii OHaxyy
bovista 3CPar MeerviH ypT buennH xaHaHol cypdanraa
YUAYMAr39HUIA MA3BX in vitro-g
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“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

In vitro-a 2-p xan63punH repnec

9 o OHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH bara cvnanraa
XOTbIH XaHOHbI YANYMnraa yA
9 Flammulina HOrOOH Amba
velutipes ganwg’fmiM”; HABHAT MOA | Tomyyruitn A/Kanndoprn/07/09 (H1N1
aha ° pdm09) BUpYCUIH 3CPar MEeruinH ypT Maru OHaxyy
OVEennH XxaHgHb! YANYUNTI3HUA NO3BX in eHaep cypoanraa
vitro-g
MogHbl In vitro-a 2-p xan63puinH repnec SHax
XOXKYYr, BMPYCbIH 3CPar MeerniiH ypT buennH bara c anrga
HaBuuT 63 XaHOHbl YAN4YNNrasa YA
10 Fomitopsis Wnnmyyct LWNNMyycCT 3
pinicola 6a HaBuMT ON | yxcaH mop, | TomyyrmiH A/KanudopHu/07/09 (H1N1
UX3BYN3H pdmO09) BUPYCUIH 3CPAr MEErMnH ypT 6ara OHaxyy
aran Hapc, | OVeWiH XxaHAHbI YUNUMNTaaHWA UASBX in cyganraa
Xyc, ynmac vitro-4
In vitro-a 2-p XSJ'IGSE)I/II/IH repnec. Maru SHoxyY
BMPYCbIH 3CPar MeerniiH ypT buennH oHI6 cvnanraa
GloEOhOEUS LinAmyycT ”JZ;'MVVOCT XaHOHbI YANYUred Asp yA
u XC3H Moz, .
11| oo 6a xonnmor | Y1 PO | Tomyyrwitn A/Kanuchophu/07/09 (HIN
ou 3ran Hapc pdm09) BUPYCUINH 3CPar MeerumnH ypT oHaep OHaxyy
OveuniiH XxaHaHbl YANYUMIra3HUN naaBx in cyganraa
vitro-g
In vitro-4 2-p XSJ'IGSE)I/II/IH repnec. Ma SHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH
N eHaep cypanraa
HasunTt XaHAHbI YANYMIraa
YXC3H Mof,
12 | HAPIOPOTUS | op7oseen | 12102 | aixnan
us yT ceer 6yprac, Tomyyruitn A/KanncopHu/07/09 (H1N1
J10SI00rOHO. pdmO09) BUPYCUIH 3CPAr MeernH ypT oHIE OHaxyy
OveuniiH xaHaHbl YANYUIra3HUN naaBx in Asp cyganraa

vitro-a
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“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

In vitro-a 2-p xan63apunH repnec

9 . OHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH bara
N cypanraa
XyL 6a XaHOHbI YANYUNraa
13 Hebelo_ma rauyyp,HaB4 Xepc
crustuliniforme ut 6a
YKOOOVH O TomyyrunH A/KanudpopHn/07/09 (H1N1
pdmO09) BUPYCUIH 3CPAr MEErMnH ypT 6ara OHaxyy
OveuniiH XxaHaHbl YANYUMIra3HUN naaBx in cyganraa
vitro-a
HaBuunt TomyyrunH A/Nunewk/1V/2018 (H1N1
14 Hericium Xonumor 6a | yXCaH mog, pdm09) (EPI_ISL_332798) BupycuiiH 6aiiXrVii OHaxyy
coralloides HaBYMT O NX3BYN3H 3CPar MeerniH ypT GneninH XxaHaHbl v cypanraa
Xyc YVMYUMradHUA MA3BX in vitro-A
Xyw 6a TomyyrunH A/MNuneuk/1V/2018 (H1N1
15 Hygrophorus MT501692 | rauyyp,Hasu Xepc pdm09) (EPI_HISL_332798v) BMPYCUIH 6ara OHaxyy
agathosmus ut 6a 3CPar MeerniH ypT GueninH xaHaHbl cypanraa
>KOZONH oW YANUUNr3sHUIA MA3BX in Vitro-g
Xyuw 6a TomyyrninH A/Nuneuk/1V/2018 (H1N1
16 Hygro_phorus MT302572 | rauyyp,Hasy Xepc pdm09) (EPI_VISL_332798V) BUPYCUIAH 6ara OHaxyy
queletii ut 6a 3CP3r MeerviH ypT OMennH xaHaHbl cypanraa
>KOZONH oW YANUUNrasHUA MA3BX in Vitro-g
Xyw 6a TomyyrunH A/MNuneuk/1V/2018 (H1N1
17 Hygr_ophorus MT302586 rauyyp, Xepc pdmQ09) (EPI_VISL_332798V) BUPYCUIAH 6ara OHaxyy
speciosus HaBuuT Ba 3CPar MeerviH ypT GuennH xaHgHol cypanraa
>KOONH oW YANUUNrasHUA MA3BX in Vitro-g
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“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”

XamMTapcCaH Cyypb CyganraaHbl Tecen

Xyw 6a TomyyrunH A/NMuneuk/1V/2018 (H1N1
18 Hygrophorus rauyyp, Xepc pdm09) (EPI_HISL_332798v) BMPYCUIH Gavixryii OHaxyy
sp. 1 HaBunT Ga 3CP3r MeerviH ypT buennH xaHaHbl cypanraa
>KOZONH oW YANUUNr3sHUIA MA3BX in Vitro-g
Xyw 6a TomyyrniH A/JTuneuk/1V/2018 (H1N1
Hygrophorus rauyyp, pdmO09) (EPI_ISL_332798) BupycuiiH OHaxyy
18 Xepc - 5 bara
sp. 2 HaBuuT 6a 3CPar MeerniH ypT GueninH xaHaHbl cyganraa
>KOOWNH oW YANUUNr3sHUIA MA3BX in Vitro-g
In vitro-g 2-p X3]‘I63E)I/II/IH repnec IHoxyy
BMPYCbIH 3CPar MOerniiH ypT buennH eHaep
N cypanraa
XaHAHbI YRNYMIraa
19 Ischnoderma Xonumor 6a HaBuunt
resinosum HaBYUT ON YXC3H Mop
TomyyrunH A/KanudpopHn/07/09 (H1N1
pdmO09) BUPYCHMINH 3CPIAr MEBIMIH YPT 6ara OHaxyy
OveniiH XxaHaHbl YANYUITT33HUA MO3BX in cypanraa
vitro-g
In vitro-g 2-p X3]'I63E)VIVIH repnec Matw SHaxyy
BUPYCbIH 3CP3ar MeeruniiH ypT GueninH
N eHgep cypanraa
MeerHuii XaHOHbI YANYUnraa
Inonotus YpT Ove Hb
20 obliquus Xonumor 6a HaBUYUT
(nnoposble HaBYMT OV YXC3H MOA, | TomyyrunH A/KanudopHn/07/09 (H1N1
Tena) UX3BYI3H pdmO09) BUPYCHIH 3CPAr MErMnH ypT oHI6 OHaxyy
xyc OMennH xaHaHbl YANYUAra9HU NOsBX in Aep cyganraa
vitro-a
Inonotus Hasuur
obliquus Xonmor 6a ambg In vitro-g 2-p X3]'I63E)VIVIH repnec Matw SHaxyy
20 _ MOZHbI UX BMPYCbIH 3CPar MeerniiH ypT buennH
(cTepunbHble HaBYUT ON 6 N eHaep cypanraa
ne, XaHOHbI YANYUraa
HapOCTBI) NX3BYN3H
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“TeB A3n (OXY-MoHron ync)- nitH ax raspblH Xyypai 6ycyyaniH apc T3C OHLIoN Hexuens cnopT opraHM3MblH AacaH 3oxumuox 6avaan, (Basidiomycetes meernitH 3arsap 3yWnunH XULW33H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

Xyc,
XYWATIHT
xarapcaH
X3CIMT- | Tomyyrmitn A/KanudpopHn/07/09 (H1N1
pdmO09) BUPYCUIH 3CPAr MEErMnH ypT Matu OHaxyy
OveuniiH XxaHaHbl YANYUra3HUN naaBx in eHaep cyganraa
vitro-a
Xyw — TomyyrunH A/Nunewk/1V/2018 (H1N1
21 Lactar_lus MT302583 Fau,yyrz- Xepc pdm09) (EPI_VISL_332798v) BUPYCUIH Garixryit OHaxyy
deterrimus YKopown 3CPar MeerniH ypT GneninH xaHaHbl cypanraa
Byxuii ov YVMYUMradHUA MA3BX in vitro-A
Xyw — TomyyrunH A/Nuneuk/1V/2018 (H1N1
22 Lactar_lus MT302583 Fauny— Xepc pdm09) (EPI_VISL_332798V) BUPYCUIAH Gaixryit OHaxyy
deterrimus YKopon 3Cpar MeerMnH ypT brueniiH xaHaHbl cypanraa
Oyxun on YANUUArasHUA MA3BX in Vitro-g
ONS69357 Xyw — TomyyrunH A/Nunewk/1V/2018 (H1N1
Lactarius lauyyp- pdm09) (EPI_ISL_332798) BupycuiiH S OHaxyy
23 S _ Xepc - J Ganxryn
porniniae >Kopon 3CPar MeerviH ypT OMennH xaHgHbl cypanraa
MT302585 Oyxun on YUNYMAra9HUN MasBXx in vitro-g
In vitro-g 2-p XC-)J'I63EWII/IH repnec SHaxyy
BUPYCbIH 3CP3ar MeeruniiH ypT GueninH bara cvnanraa
Winnacsn 6a Avba XaHOHbI YANYUNraa yA
2 Laetiporus xogon MOZAHbI ron
montanus rauyyp | W, 36BX6H | Tomyyruith A/KanudgopHu/07/09 (H1N1
LUINH3C3H ou WNH3C pdmO09) BUPYCUIAH 3CPIF MESTUIAH YPT 6ara OHaxyy
OVEeunH XxaHgHb! YANYUNTI3HUA NO3BX in cyganraa

vitro-a
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“TeB A3n (OXY-MoHron ync)- ninH ax raspblH Xyypan 6ycyyaunH apc T3C OHLIOM Hexuernz cnopT opraHuM3MblH gacaH 3oxuuox 6angan, (Basidiomycetes meerniiH 3arsap 3yMnuiH XULWA3H 433p)”
XamTapcaH Cyypb CydanraaHbl Tecen

In vitro-a 2-p xan63puinH repnec

9 . OHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH Oara cvnanraa
Hawmar, XaHOHbl YAN4YUNrasa YA
HaMIMnH
25 | Leccinum sp. apar garyyx Xepc
byT, ceerHuii Tomyyruitn A/KanncopHu/07/09 (H1N1
bynramaan pdmQ09) BMPYCUIMH 3CP3r MeeruiiH ypT MaLu OHaxyy
OveniiH XxaHaHbl YANYUITT33HUA MO3BX in eHaep cyganraa
vitro-g
In vitro-g 2-p XC-)J'I63EWII/IH repnec SHaxyy
BUPYCbIH 3CP3ar MeeruniiH ypT GueninH Oara
M cypanraa
XaHOHbI YANYMIrasa
26 Lenzites HaBuut 6a Hasunt
betulina XONUMOT oM YXC3H Mop, .
Tomyyrnind A/KanudpopHn/07/09 (H1N1
pdm09) BUpPYCUINH 3CPIr MeerumnH ypT 6ara OHaxyy
OveniiH XxaHaHbl YANYUIT33HUA Na3BX in cypanraa
vitro-g
OP725691 Tomyyrmitn A/Niuneuk/1V/2018 (H1N1
27 Lycoperdon YynbiH X33p Xepc pdm09) (EPI_HISL_332798v) BMPYCUIH Garixryit OHaxyy
molle Oa Tarw Tan 3CPar MeerniH ypT GueninH xaHaHbl cyganraa
OP725695 YANUUNI3sHUIA MABBX iNn Vitro-g
OP725690 Wvrmavver Tomyyruind A/Juneux/1V/2018 (H1N1
Lycoperdon vy pdm09) (EPI_ISL_332798) BupycuitH L SHaxyy
28 6a xonumor Xepc o 5 BGanxryn
perlatum ori 3CPar MeerniH ypT GneninH xaHaHbl cypanraa
YWUNYMAra9HUN MasBXx in vitro-g
OP725697

66




“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

In vitro-a 2-p xan63apunH repnec

ON869340 - . SHSXYY
BUPYCbIH 3CP3ar MeernH ypT brneniH Oara cynanraa
ONB69351 XaHOHbI YANYUNraa
29 Macrqlepmta é’yl‘lblH X33p Xepc
excoriata a Tar Tan Tomyyruind A/KanudpopHun/07/09 (H1N1
OP725687 pdmv09) BUPYCUIAH 3CPar MeeruitH ypt Gaiixryii OHaxyy
OVeunH XxaHgHb! YANYUNTI3HUA NO3BX in cypanraa
vitro-g
In vitro-g 2-p XC-)I'I63EWII/IH repnec SHoxyy
BUPYCbIH 3CP3ar MeeruniiH ypT GueninH eHaep cvnanraa
Xyw 6a XaHOHbl YANYUNraa yA
30 Melanoleuca rauyyp, Xepc
cognata HaBuuT 6a B
OMOMH Oif TomyyrunH A/Ka]:lVId)opHVl/O?/OQ“(H'] N1
pdmO09) BUPYCUINH 3CPAr MEBIMIH YPT 6ara OHaxyy
OvenitH XxaHaHbl YANYUITT33HUA MO3BX in cypanraa
vitro-g
In vitro-g 2-p XSJ'IGSEWIVIH repnec SHaxyy
BMPYCbIH 3CPar MeerniiH ypT GuennH bara
N cypanraa
XaHOHbI YANYUNraa
a1 Neolentinus 6L|JI/IJ1MYVCT Xoxyyn 6a
lepideus aXormmor |- WAIMYYCT | Tomyyruitn A/Kanudophn/07/09 (H1N1
ou YXC3H MOA | hdm09) BUPYCUIH 3CPar MESr1itH YpT 6ara OHaxyy
OVEennH XxaHOHb! YANYUNTI3HUA NO3BX in cyganraa
vitro-g
TomyyrunH A/Nunewk/1V/2018 (H1N1
32 Phyllotopsis Xonumor 6a Hasuut pdmQ09) (EPI_ISL_332798) BupycunH 6ara OHaxyy
nidulans HaBYMT O YXC3H Mop, 3CPar MeerniH ypT GneninH XxaHaHbl cypanraa
YUNYUAr3aHUIA UA3BX in Vitro-4
Polyporus Wunmyyct Wnnmyyer In vitro-g 2-p XSJ'I63[‘.3VIVIH repnec Maru SHoxXyY
33 . ©a xonumor BMPYCbIH 3CPar MeerniiH ypT buennH
tubaeformis - YXC3H MoA N eHaep cypanraa
on XaHAHbI YANYUNraa
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“TeB A3n (OXY-MoHron ync)- ninH ax raspblH Xyypan 6ycyyaunH apc T3C OHLIOM Hexuernz cnopT opraHuM3MblH gacaH 3oxuuox 6angan, (Basidiomycetes meerniiH 3arsap 3yMnuiH XULWA3H 433p)”
XamTapcaH Cyypb CydanraaHbl Tecen

TomyyrunH A/KanudgopHu/07/09 (H1N1

pdmO09) BUPYCHINH 3CPIAr MEBIMIH YPT 6ara OHaxyy
OveniiH XxaHaHbl YANYUITT33HUA MO3BX in cypanraa
vitro-g
In vitro-g 2-p XC-)J'I63E>VII/IH repnec SHoxyy
BUPYCbIH 3CP3ar MeeruniiH ypT GuemninH bara
N cypanraa
XaHOHbl YANYUNraa
34 Porodaedalea Wnnmyyct Ambg aran
pini on Hapc moa TomyyrunH A/KanudpopHn/07/09 (H1N1
pdmO09) BUPYCHINH 3CPAr MESIMIH YPT 6ara OHaxyy
OveniitH XxaHaHbl YANYUITT33HUA NO3BX in cypanraa
vitro-g
Xyw 6a TomyyrniH A/JTuneuk/1V/2018 (H1N1
35 Russula . MT302582 rauyyp, Xepc pdm09) (EPI_UISL_332798v) BMPYCUIH Gavixryit OHaxyy
pelargonia HaBuuT Ga 3CP3r MeervinH ypT bMennH xaHaHol cypanraa
>KOOWNH oW YANUUNI3sHUIA MA3BX in Vitro-g
Xyw 6a TomyyrunH A/Nunewk/1V/2018 (H1N1
Russula rauyyp, pdm09) (EPI_ISL_332798) BupycuiiH Co OHaxyy
36 xerampelina MT501693 HaBuuT ba Xepc 3CpPar MeerniH ypT bueniitH XxaHaHbl Gaiixryi cypanraa
YKOOOWNH oW YUNYMAra9HUN MasBXx in vitro-g
In vitro-a 2-p xan6apuitH repnec SHax
0OL958506 BUPYCbIH 3CP3ar MeernH ypT brueniH eHaep Yy
Xyw 6a N cyfdanraa
Suillus raLyyp, « - _ XaHﬁHbl YANYUNraa e
. americanus HaBumT 6a o Oerz)éFglf;MBHMA/ ca;:d;gp:rm ﬁ)gégmgﬁ(H T OHax
MT302575 | XOQOWH on 6p - PyCIH SCP o YpT Gawnxryn Yy
VNEWUH XaHOHbl YANYUTa3HUA MOSBX in cydanraa

vitro-a
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“TeB A3n (OXY-MoHron ync)- nitH ax raspblH Xyypai 6ycyyaniH apc T3C OHLIoN Hexuens cnopT opraHM3MblH AacaH 3oxumuox 6avaan, (Basidiomycetes meernitH 3arsap 3yWnunH XULW33H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

TomyyrniH A/JTuneuk/1V/2018 (H1N1

pdm09) (EPI_ISL_332798) BupycuiiH 6ara OHaxyy
3CPar MeerviH ypT GuennH xaHgHbl cyganraa
YANUUNI3sHUA MA3BX in Vitro-g
OP725666 In vitro-g 2-p XSJ‘I63F3VIVIH repnec SHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH eHaep
N cypanraa
OP725667 XaHOHbl YUNYUnraa
TomyyrunH A/KanudpopHn/07/09 (H1N1
Suilus OP725668 | LUuHac, yynT 6pdm~09) BUPYCUIH 3CP3r MEerniH ypT Garixryit OHaxyy
38 ! _ Tan xaapHitH Xepc NeWAH XaHAHb! YANYANTaaHNA NAIBX in cypanraa
aurihymenius ol vitro-A
TomyyrunH A/Nunewk/1Vv/2018 (H1N1
MT302579 pdmQ09) (EPI_VISL_332798V) BUPYCUIAH 6ara OHaxyy
3CPar MeerviH ypT OMennH xaHaHbl cypanraa
YUNYNArasHUA MA3BX in Vitro-g
In vitro-g 2-p xan6apwiiH repnec SHox
0L958495 BMPYCbIH 3CPar MeerniiH ypT GuennH eHaep vy
N cypanraa
XaHOHbI YANYUNrasa
Xy 6a TomyyrunH A/KanudpopHn/07/09 (H1N1
OP725669 | rauyypaH oit 6pdmv09) BUPYCUIH 3CP3r MESIUAH YpT 6ara OHaxyy
39 | Suillus cavipes HaBUMT 6a Xepc NeWUiiH XaHaHBb! YANYNNTa3HMUA NAIBX in cypanraa
OZOWH O, vitro-a
HaBYMT OW .
Tomyyrnid A/JTuneuk/1V/2018 (H1N1
MT302581 pdm09) (EPI_HISL_332798v) BUPYCUIH 6ara OHaxyy
3CPar MeeruiH ypT buennH xaHaHbl cypanraa
YANYUNIa3HUA MA3BX in Vitro-g
0L958496 )rg’L” 6a Tomyyrmiin AMuneux/1V/2018 (HIN1
Suillus grevillei | OL958497 HyYP, pdm09) (EPI_ISL_332798) BupycuiiH SHaxyy
40 1 HaBunT Ga Xepc - v bara
OL958503 | wonoiiH ot 3CP3r MeeruiiH ypT 6mem_MH XaHAHb! cypanraa
OL958504 HABUUT Oif YANYUNIasHMI Ma3BX in vitro-g
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“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”
XamTapcaH Cyypb CydanraaHbl Tecen

MT302574
MT302577
0L958496
0L958497 fgﬂfpa TomyyruitH A/luneux/1V/2018 (H1N1
Suluegrevlel [ OLS903 | s | xape | PSI0O)CPLSCITIO MM | gara | S
OL958504 M:;iﬂ'sl: 8;’ YANUUNrasHWUIA MA3BX in Vitro-g
MT302574
MT302577
MT501694
Xyw 6a TomyyrunH A/MNunewk/1V/2018 (H1N1
Suillus rauyyp, pdm09) (EPI_ISL_332798) BupycuiiH OHaxyy
41 ; Xepc - v bara
punctipes 1 HaBuuT 6a 3CPar MeerviH ypT GMennH xaHgHol cypanraa
MT302576 | xopoliH oit YAMYUArS3HUI MASBX iNn Vitro-A
MT501694 Xyw 6a TomyyruinH A/lTuneuk/1V/2018 (H1N1
a1 Suillus rauyyp, X6DC pdm09) (EPI_ISL_332798) BupycuiiH 6ara OHaxyy
punctipes 2 MT302576 HaBuuT Ga P 3CPar MeerviH ypT OMennH xaHaHbl cypanraa
YKOAOWH oW YWNYUNradHMN MA9BX in vitro-g
In vitro-g 2-p XSHGSE)I/II/IH repnec. SHaxyy
BMPYCbIH 3CPar MeerniiH ypT buennH bara
N cypanraa
XaHAHbI YRNYMIraa
Xyw 6a
Suillus rauyyp,
42 viscidus 1 OL958499 HaBYUT Oa Xepc TOMny'VIVIH A/KaJ'IVICbOpHVI/O7/09 (H1N1
XOZOWH oM pdmO09) BUPYCUIH 3CPAr MeerMnH ypT oHaep OHaxyy
OveniiH XxaHaHbl YANYUITT33HUA NO3BX in cypanraa
vitro-g
. In vitro-a 2-p xan63puiH repnec
42 S.u'".us 0OL958499 Xyw 6a Xepc BUPYCbIH 3CP3ar MeernH ypT bueniH bara SHaXyy
viscidus 2 rauyyp, cypanraa

XaHOHbl YAN4YNNraa
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“TeB A3un (OXY-MoHron ync)- uinH ax raspbiH Xyypawn 6ycyyauiH 3pc T3C OHLIFON HexXLena cnopT OpraHn3mMbIH JacaH 3o0xuuox 6angan, (Basidiomycetes MeervnH 3arsap 3yNnuiH XULWA3H A33p)”
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HaBunT ba Tomyyruitn A/KanucpopHu/07/09 (H1N1
XOAOWH on pdmO09) BUPYCWIiH 3CPST MEBrWiiH ypT oh6 OHaxyy
OveuniiH XxaHaHbl YANYUIIr33HUA Na3BX in Asp cyganraa
vitro-A
In vitro-g 2-p x3n63p3v|v|H repnec. SHoxyY
BMPYCbIH 3CPar MeerniiH ypT buenmnH bara
N cypanraa
XaHOHbI YANYUNraa
43 Trametes Xonumor 6a HaBunt 5
hirsuta 1 HaBuAT O | yxcaH mog | Tomyyrwitd A/KanncopHu/07/09 (H1N1
pdm09) BUpPYCUINH 3CPar MeerumH ypT 6ara OHaxyy
OVEennH XxaHgHb! YANYUNTI3HUA NO3BX in cyganraa
vitro-a
In vitro-g 2-p x3n635>MMH repnec. Ma SHaxyy
BUPYCbIH 3CP3ar MeernH ypT brueniH
N eHaep cypanraa
XaHOHbI YANYUNraa
Trametes Xonumor 6a Hasuut .
43 hirsuta 2 HABYMT Ot YXCOH MOZL TomyyruniH A/KajjmcpopHM/OY/Ogv(H1 N1
pdm09) BUPYCUINH 3CPAr MESTUINH YPT oHIE OHaxyy
OveniiH XxaHaHbl YANYUIrS3HUA Naa3BXx in Asp cyganraa
vitro-g
In vitro-g 2-p XSJ'I63E)I/II/IH repnec SHoxXYY
BMPYCbIH 3CPar MeerniiH ypT buennH bara
N cypanraa
XaHOHbI YANYMnraa
a4 Trametes Xonwumor 6a Hasuut .
pubescens HaBuMT O | yxcoH mog | TomyyruiiH A/Kanugophn/07/09 (H1N1
pdmO09) BUPYCHMIH 3CPAr MEBIrMINH ypT 6ara OHaxyy
OveniitH XxaHaHbl YANYUITT33HUA Ma3BX in cypanraa
vitro-a
In vitro-a 2-p xan63puiH repnec
45 Tran_1etes Xonmmor 6,a Hasuur BUPYCbIH 3CP3ar MeernH ypT bueniH eHaep SHaXyy
versicolor HaBYMT O YXC3H Mop, cypanraa

XaHOHbI YVIJ’]‘-II/IJ'IFSS
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TomyyrunH A/KanudpopHn/07/09 (H1N1

pdm09) BUpPYCUINH 3CPar MeerumH ypT 62X Vil OHaxyy
OVEennH XxaHgHb! YANYUNTI3HUA NO3BX in v cyganraa
vitro-a
In vitro-g 2-p xan6apuiiH repnec SHax
BUPYCbIH 3CP3ar MeernH ypT brueniH Oara cyp.anrga
Xy 6a XaHAHbI YRNYMIraa
46 Tricholoma rauyyp, Xepc 5
terreum HaBunT 6a TomyyrunH A/KanudpopHn/07/09 (H1N1
OZOViH oM pdm09) BUpPYCUINH 3CPar MeerumnH ypT 6ara OHaxyy
OVEennH XxaHgHb! YANYUNTI3HUA NO3BX in cyganraa
vitro-a
BMIF? vitro-a 2-p X3]'I63E>VIVIH regnecu . SHoxXYY
YCbIH 3CPar MeeruiH ypT BueniiH ara cynanraa
XaHOHbI YANYUraa
47 Tyromyces Xonwumor 6a Hasuut 3
chioneus HaBuMT Ot | yXCaH mop | TomyyruinH A/Kanmgoprn/07/09 (H1N1
pdm09) BUPYCUINH 3CPAr MESTMINH YPT 6aiiXrVii OHaxyy
OveniiH XxaHaHbl YANYUIIr33HUA Na3BX in v cyganraa

vitro-g
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AYTHIANT

1.

X33pUNH ABYYINbIH cydanraaHbl yp AyHA 27 oBrurH 43 Tepeng xamaapax 68
3ynn meerHnn 300 opunm 033K Matepuan uyrnyyrncaH 6ereeg yyH4 Mmanranmt
MeeruH 29 3yun, yp meernH 12 3ymun, MOAHbI Typyy MeernnH 13 3ynn, aynuiin
MeernnH 8 3ynn, yytatr meermnH 6 3ynn GartrcaH 6a aarasap meeryyn 8 eep
opuYMHA ambaapaar 6050XbIr TOrTooB.

BasngmomunuetbiH 3ynnyyaunH ITS1-5.8S - ITS2 Mmyxna eceH WMH3 aapaannbir
YYCracaH ©Gereep TOAr33pMNAr BUPYCbIH 3CPar y3yynax WOIBXWWT cyanaxag
awwurnacaH. byx papaanang angaa 6Gawraa acaxuir wanrax, GenBank-g
XYPryymncaH. OH3 apra Hb 6a3manomMmueTbiH 3ynnuir Togopxonnoxog OHX-niH
Gap ko4nox aprbir awmrinax 6o0noMXTonr xapyyrx 6anHa.

Tan x93punH Hexueng mopg 3agnard Polyporus (Lentinus) arcularius ©0m0oH
Polyporus ciliatus (Lentinus substrictus) Meeryya Hb XYHWA aBYMpcaH MOAMNOrMMH
YyN4argan 4s3p ambapax Yagsaptan 6amB. Polyporus (Picipes) rhizophilus, Pleurotus
komarnitzkyi 6onoH Pleurotus eryngii 3ywnyyg Hb Xyypaw, X3T Xyypan OycunH
X33punH 6ynramgang ypramang LWWUMIrdnaH ambapaxaj AacaH 30XMLCOH
BancaH.

MeerniiH 60N10OMXUT ra3ap3ynH TapXxanTbiH 3arBapyyablH XyBb 3YWNAH LOeH
TOOHbl TOITOOTACOH LU3ryyauur yn xapransaH T9A4rodp Hb CTaTUCTUKUWH
HangBapTan GanmanbiH eHaep TyBWMHTAM Ganraar xapyyrmk GarHa: Geastrum
melanocephalum, Macrolepiota excoriata 6a Poronia punctata 3ynnyya 96 % -aac 0asu,
Bycaa 3yunyyg - 79% -mnac gasw 6anHa.

BasnanomuueTbiH 3apum MeernnH ypT GueHn ycaH xaHgHbl BUPYCbIH OMIUAH
3CPar yunuunraar cyanaxag reprnec BUPYCbIH 2-p X3NO3PUNH 3CPAr COHrox
YagBapblH XaMrMiH eHaep uHaekc 6a yp ayHr Inonotus obliquus (apuytracan
ypramar), Inonotus obliquus (ypt 6ue), Haploporus odorus, Polyporus tubaeformis,
Gloeopoeus taxicola, Trametes hirsuta, Trametes versicolor, Suillus cavipes,
Melanoleuca cognata, Suillus americanus, Ischnoderma resinosum, Suillus
aurihymenius 33par meermnH xanayya y3yyncaH. TomyyrunH A/California/07/09
(HIN1 pdmO09) BupyCcuiiH acpar xaMrmnH eHaep yp AyH 6a COHrox UHOEKCUAT
Inonotus obliquus (apuytracan ypramar), Leccinum sp., Flammulina velutipes,
Trametes hirsuta, Inonotus obliquus (ypr 6me), Gloeopoeus taxicola, Haploporus
odorus, Suillus viscidus 33par MeereHUpUH XaHOHYYA Y3YYNaB.
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CooBiaem, 910 MexKIyHapoausrit [Tpoekt noaaepxannpiit POOH 19-54-44002
Monr T 1 MKOHCM «AnanTauus CHOPOBBIX OPraHH3MOB K 9KCTPEMaIbHBIM
yCIOBHAM Cpebl YIbTPAKOHTHHEHTANBHBIX 30H Asun (Poccust - Mowronus), Ha
MpUMEPE MO/E/bHBIX BHIOB Oa3HIHATBHBIX IPHOOB» OBLI YCNCUIHO pean30Bal Ha
Gaze DenepanbHOro rocylIapCTBEHHOrO  OFOPKETHOTO  yupexkIACHHA  HayKH
[lenTpanbHblil cHOUpcKkuil GotaHudeckuii caj CHOUPCKOro OTACICHHA Poccuiickon
aKaJIeMHH HAayK U MHCTHTYTA 3aIMThl pacTeHuil MoHroamy.

[TpoeKT ZOCTHT MOCTARNEHHOM LIETH 1 3a/1a4.

ITo pesyabraram IIpoekTa M3 reuaTh BbILILIA 17 nyOnnkauni B COaBTOPCTBE C
MOHIO/ILCKHMH KoJLteramu, Bkmodas 11 nyOmukaumit B sxkypranax WOS u Scopus.
[TpoBeneHbl MaclITA0HBIE COBMECTHBLIC —OKCMEAHMLMOHHBLIC —MCCICOOBAHMA  HA
Tepputopud  MOHrOIMM W TIPHJIETAIOWMX  pervonax — Poccuw. YuyacTHHKH
MOHrO15CKOTO KOJUIEKTHBA IPHHAMATH YUaCTHE B OKCIICAHLHOHHBIX HCCNICI0BAHMAX,
HAIHCAHHMH CTATEH, aHAIM3e TTEpaTypHbIX AaHHbIX ([TepedeHb B NPHIOKEHHH).

Konnekrus naGoparopus Mukomorun anpronorun u nuxexonorun HCBC CO
PAH roToB NPOIOIKHTH JanbHeilliee HayuHOS COTPYAHHYECTBO H B3AHMOCHCTBIE
WHCTHTYTOM 3aIHTB] pACTeHHH MOHTOMHU H IPYTHX HHCTUTYTOB.
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| § 54 B4

CENTRAL SIBERIAN BOTANICAL GARDEN PLANT PROTECTION RESEARCH
SB, RAS INSTITUTE, MONGOLIA

3AKINMIOYEHUE

O COTPYOHWYECTBE B PAMKAX COBMECTHOIO POCCHUWACKO-MOHIONbCKOro
MCCNEOOBATENLCKOIO NMPOEKTA

HassaHune npoekTa (Ha pycckoMm si3blke):

“AfanTauus CnopoBbiX OPraHWaMOB K 3KCTpPemalnbHbiM YCNOBMSIM Cpeapl
YNbTPAKOHTUHEHTanbHbIX 30H A3k (Poccua - MoHronusa), Ha npuMepe MogenbHbIX
BMAOB BasngnansHblx rpubos”

HassaHue npoekTa (eanHoe AnA o6enx CTOPOH, Ha aHIMACKOM A3bIKE):

“Adaptation of the spore organisms in the extreme conditions of the environment
of ultra continental zones of the Asia (Russia - Mongolia), on the example of model
species of the basidiomycete fungi”

Cpok peanuzauuu: 2019-2022 rr

PykosoanTenu npoekra: goktop BnaceHko Bsivecnae AnekcaHaposuy
pokrop TypmyHxuinH daxnomaa

4. Llenb 1 3agaym npoekTa

LENb NPOEKTA:

M3yunTb MexaHusmbl M BO3MOXHOCTW ajanTauuy CropoBbiX OpraHW3MoB K
3KCTpPEManbHbIM  YCMOBWMAM  CpeAbl YNbTPaKOHTUHEHTaNbHbIX 30H A3uM, [OaTtbh
KPaTKOCPOYHYD W [OONTOCPOYHYH) OUEHKY BAMSIHUA ONYCTbIHWBAHWS Ha 3anachl,
pacnpocTpaHeHue nekapcTBeHHbIX BasnananbHbix rpuboB Ha TeppuTopuu MoHronum
W npunerawwmnx paroHax Poccun, a Takke M3yunTb BO3MOXHOCTb MPUMEHEHUS
AaHHbIX BUAOB rpubos Npu NEYeHUn 3nNMaeMrU4eckn onacHblx 3abonesaHunm.

3AOAYU MPOEKTA:

1. lpoeectn reorpachuyeckyloc nNpuBA3KY BUOOB Ha 06CNefoBaHHbIX
TepputopuaAx U cos3daTte Basy AaHHbIX MO pacnpocTpaHeHui W cybeTpaTHOM
NPUYPOYEHHOCTU NeKapcTBEHHbIX rprbosB MoHronuu n conpegenbHbIX TEPPUTOPUIA
Poccun.

2. N3y4nTb BNnsiHMe ONyCTIHMBAHWA Ha XapakTep apeanos MO4EnNbHbIX BUAOB
BasnananbHeix rpubos, obnagalowmx NekapcTBeHHbIMKM CBOMCTBaMu. ocTpouTb
nporHo3Hbie kapTtel 2021 1 2100 rr. no pacnpocTpaHeHnio MoAenbHbIX BUAOB rpubos
Ha TeppuTopun MoHronuu n npunerawwmx panoHos Poccun. Mayunts agantuBHble
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cTpatervn  MofdenbHblX  BUAOB  rpvbosB - M nuMUTUpyowmMe  hakTopbl KX
pacnpocTpaHeHus.

4. N3ayuuTk aHTUBMPYCHbIE CBOMCTBA MOAENbHLIX BUAOB rpubos.

5. BbinonHute [HK wTpnxkogMpoBaHWe nekapcTBEHHbIX BU4OB rpubos
MoHronuu n conpegenbHbix TeppuTOopUin Poccuu.

6. OnybnukoeaTb nonyveHHble pes3ynbTaTbl B POCCMWACKUX WM B APYIUX
MeXAYHapOAHbIX Hay4HbIX XypHanax

PesynbTaThl nccnegoBaHMi MOHIONbCKOW CTOPOHBI:

N3yyeHbl 0cobeHHOCTH 3Kk0NorMKn 1 0CoBeHHOCTV MOPONOTMYECKOro CTPOEHUS
MOJEenbHbIX TAKCOHOB HekoTopbix 6asngvanbHbix  rpuboB  ANsS  BbIABNEHUA
aaanTyBHLIX CTPaTervii K akcTpemarnbHbiM YCNOBUAM Cpebl YNbTRAaKOHTUHEHTaNbHbIX
30H A3uu. lNonesble paboTbl npoBefeHbl B Mopxu Tapank, boraxaH yyn, Xyscryn,
Bynran, YO0ypxaHrai, BasHxoHrop, [osb-Antam, Xosa, YBc, basH-Ynrum,
LleHTpaneHoM aiimakax MoHronum,

MNpoBeaeHo MopenupoBaHve reorpaduyeckoro PacnpoCTPaHEHUA WM HULLIK
MOZESbLHLIX TakCOHOB rpUBOB W3 PasnMYHbIX 3KOMOTMYECKUX TPYNM, BKIHOYas
AepesoobuTalolme canpoTpodbl U HAaNOYBEHHLIE MUKOPM3006pasoBaTeny.

MNpoBegeHo COBMECTHOE W3y4YeHWe MO PacrpoCTPaHeHUKd BWAOB rpuboB B
CBSA3K ¢ Moguhukaumer cpeabl 0BUTaHUR 1 U3MEHEeHWeM KnumarTa.

Pe3ynbTaTthl uccnegoBaHnii POCMIACKOW CTOPOHLI:

KM 3y4eHbl 0COBEHHOCTH 3KONOrMKN 1 0COBEHHOCT MOPONOMMYECKOr0 CTPOEHKS
MOJleNnbHbIX TakcoHoB 6GaauwauanvHelx rpuboB u3 cemeilcTte Polyporaceae u
Pleurotaceae ans BbIABNEHWUA afanTWBHbIX CTPATErMid K 9KCTPEMArbHbIM YCIOBMAM
cpedbl YNbTPaKOHTWHeHTanbHbIX 30H A3wn. [lonesble paboTbl npoBefeHbl B
AnTtanckom kpae, PecnyGnuke Antai, Pecnybnuke Teiga u 8 MoHronum.

MNposeneHo MoaenwpoBaHwe reorpadMyeckoro PacnpoCTPaHEeHWss 1 HUALLK
MOJENbHbLIX TaKCOHOB TPUMOOB M3 pPasNUYHbIX 3SKOMOTWYECKUX TPynn, BKKYas
ryMycoBble Hanou4seHHble canpoTpodbl, KoNpoBUOHTHEIE BMAb!, AepeBoobuTarowme
canpoTpodbl U HanoyBeHHbLIE MUKOpKM3oobpasoBaTenn: Geastrum melanocephalum,
Macrolepiota excoriata, Poronia punctata, Thelephora caryophyllea, Cyathus
stercoreus, Lentinus tigrinus, Suillus aurihymenius.

lMpoBeaeHo BbldeneHWe rpUbOB B KyNbTYPY, HENocpencTBeHHO B none. Ms
NPUPOAbLI B YMCTYIO KyNbTypy Ha arapu3oBaHHble nUTaTenbHble cpedbl BbiaeneHo
NATHaauaTL BUAOB OasnamancHbIX rpuboe.

B xope peanusauum npoekta sbinonHeHo [QHK-wWTpuxkoonpoBaHue BUAOB
rpuboB. MaoeHTndunumposaHbl BCe BWAbl, AN KOTOPbIX MPOBOAWAMCE OMbIThbl MO
U3YHEHUIO NPOTUBOBUPYCHOW aKTMBHOCTU 3KCTPAKTOB W3 MNOAOBLIX Tern. Takke
N3yyeHbl rpubbl, KOTOpblE WUCNONL3YKTCA B Ka4ecTBe MOAENbHbIX 00bekToB Ans
MOAEeOUpPOBaHWA NOTEHUMANLHOMO reorpayeckoro PacnpoCTPaHEHs Y HULWW.

Ha 6ase MHL Bub BekTop nposeaeHo n3yyeHue npoTMBOBMPYCHON aKTUBHOCTH
SKCTPaKTOB M3 rpuboB B OTHOLLUEHUM BUpYCa NPOCTOro reprneca TMNa 2, B OTHOLLEHWK
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BUpyca rpunna wrammbl Lipetsk / 1V / 2018 (HIN1 pdm09) (EPI_ISL_332798) u
A/California/07/09 (H1N1 pdm09). Haubonbluyto 3thdeKTUBHOCTE B OTHOLLEHUM
BMpyCa NpOCTOro repneca nokasanu 3KCTpakTbl 13 rpubos Buaoe Inonotus obliquus
(cTepunbHble HapocTel), Inonotus obliquus (nnogoewie Tena), Haploporus odorus,
Polyporus tubaeformis, Gloeopoeus taxicola, Trametes hirsuta, Trametes versicolor,
Suillus cavipes, Melanoleuca cognata, Suillus americanus, Ischnoderma resinosum,
Suillus aurihymenius. Hanbonbluyto 3cheKTUBHOCTb B OTHOLLEHWM BUpyca rpunna
A/California/07/09 (H1N1 pdm09) noka3anu akcTpakTbl 13 rpubosB BWOOB Inonotus
obliqguus (cTepunbHble HapocTbl), Leccinum sp., Flammulina velutipes, Trametes
hirsuta, Inonotus obliquus (nnogoesle Tena), Gloeopoeus taxicola, Haploporus odorus,
Suillus viscidus. Hanbonbluyto acpeKTMBHOCTE B OTHOWEHUK BUpyca rpvnna Lipetsk
[ 1V 12018 (H1IN1 pdm09) (EPI_ISL_332798) nokasanu aKkCTpakTbl U3 rpubos snaos
Phyllotopsis nidulans 1 Suillus punctipes. [anbHenlwune wccnegosaHna MoryT
cnocobcTBOBaTHL CO3AaHUI0 MPOTUBOBMPYCHBIX COEAMHEHWI HA OCHOBE 3KCTPaKTOB U3
NeKapcTBEHHbIX rpuboB.

MySnukauvu no Teme npoekTa:

PesynbTaTbl COBMECTHbIX WCCNeaoBaHWi ony6nukosaHsl B 19 cTaTbsx B
POCCUINCKNX, MOHIONBCKMUX M APYrMX 3apybOexHbIX XypHanax, a Takke npeacTtasieHb
Ha 3 POCCUMICKUX U MEeXAYHapoaHbIX KOHepeHUMsaX.
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Abstract. The article reviews medicinal properties of Cantharellus
ctharius. Fruiting bodies of this species are a promising source of extracts
with vitarmuns, carbohydrates, proteins, polysacchandes, sterols, phenolic
acids, which various biological properties.

1 Introduction

Mushrooms are becoming more and more important in our diet for their nutritional
charactenstic. Basidiomycetes contain a wide range of wvarious drugs such as
polysacchandes, organic acids, lipids, steroids, tetracyclhic tnterpenes, which are of interest
for medical applications [1, 2].

Omne of the most frequently harvested mushrooms in forests of ultra-continental regions
of the Asia 1s Yellow chanterelle, C. eibarins (fig. 1) 15 an edible mushroom with medicinal
value.

Chanterelle is a beneficial nutrient for human health with high levels of vitamins B and
C, contains a great number of carbohydrates and proteins and a low amount of fat, phenolic
compounds and organic acids [3].

This species 1s appreciated because of the aroma and taste of its frmting bodies.
C. cibarius 15 one of the most important wild edible mushrooms, therefore, the assessment
of its biclogical propertics 1s of great interest to know its potential as an alternative
treatment to chemopreventive strategies when it 1s consumed as part of a diet.

2 Materials and methods

" Corresponding author: vlasenkomyeesi mml.ru
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An up-to-date review based on published data presents the research of main medicinal
properties of extracts from fruiting bodies and mycelium of C. cibarius. Information on
biological activity of C. cibarius is given in chronological order.

Fig. 1. Fruiting bodies of Cantharelius cibarius in naturc.

3 Results and Discussion

Cantharellus cibarius has been reported to display a wide variety of biological properties,
including antimicrobial, cytotoxicity, antioxidant, antihypoxic, antithyperglycemic, wound
healing, anti-inflammatory, iron-chelation activity.

Ethyl acetate, acetone, chloroform and ethanol extracts of C. cibarius were tested for
antimicrobial activity. Antimicrobial activity against some Gram (+) and Gram (-) bacteria.
yeasts, filamentous fungi and actinomycetes was revealed [4].

Many natural foods (including antioxidants) with anti-cancer and anti-inflammatory
activity inhibit NF-AB. The inhibitory activities of the extracts of C. cibarius and isolated
compounds were investigated in an enzyme-based ELISA NF-AB assay. Of the tested
compounds, ergosterol. ergosterol peroxide and cerevisterol were noted to have the most
potent inhibition of NF-xB activation [5].

Antioxidant activity and bioactive compounds from C. cibarius was studied. High
phenol and flavonoid content with promising antioxidant properties was shown. Methanolic
extracts of wild mushroom C. cibarius showed significant antimicrobial activity against B.
subtilis, S. aureus, E. coli, P. aeruginosa and Candida albicans [6).

Anti-inflammatory properties related to the activity of phenolic compounds originating
from edible mushroom C. cibarius were tested in vitro by using LPS-activated RAW 264.7
macrophages. Experiments demonstrated the influence of extracts on the expression of
inflammation markers, such as [L-1p and IL-6, and the production of nitric oxide (NO) [7].

Fatty acids contained in mushrooms are capable of supporting anti-inflammatory
processes in humans owing to their high content of unsaturated fatty acids. Extracts of C.
cibarius demonstrated the presence of fatty acids exhibiting antagonist activity toward
receptors activated by peroxisome proliferator-activated receptor y (PPARy). PPARy
agonists inhibit the development of insulin resistance, thus being an efficient anti-diabetic
element, and also demonstrate a therapeutic effect in the case of diseases associated with
inflammation and certain tumors [8].

Phenolic acids possess valuable biologically properties: anti-inflammatory, antioxidant,
anticarcinogenic and others. One of the most active antioxidants found in mushrooms,
caffeic acid, was found in C. cibarius. It exhibits both anti-inflammatory and antioxidative
activities [9. 10].

Water extracts of C. cibarius were studied. Comet assay was used to evaluate the
antigenotoxic properties of several concentrations of aqueous extracts. As a test system

[
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human mononuclear cells exposed to methyl methanesulphonate (MMS) in vitro were used.
Extracts showed a decrease in genotoxic properties of MMS [11].

C. cibarius extract is valuable source of antihypoxic activity. Extract showed protective
effect against hypoxia in some models. In particular, it produced a significant and dose-
dependent antihypoxic effect in the hemic and circulatory hypoxia models.
Pharmacological effects attributable to the presence of polyphenols in the extract [12].

Methanolic and ethyl acetate extracts of C. cibarius exhibit potency to chelate excessive
iron in mice. Iron-overloaded animals treated with the extract, showed a dramatic decrease
in plasma iron content when compared with the control group. The highest activity was
observed in the methanolic extract [13].

The inhibitory effect of pure liquid cultures of C. cibarius was tested in vitro against 16
pathogenic Gram-positive and Gram- negative bacterial strains, and 4 strains of oval fungi
of the penus Candida. Significant inhibitory effect of the culture fluids of C. cibarius
against all tested microbial species was determined. MIC50 of the cultures were similar and
lower than those of control broad-spectrum antibiotics thiamphenicol and gentamicin.
Liquid cultures of . cibarius can be used to produce effective antimicrobial drugs with
broad spectrum activity against bacteria and fungi [14].

Various fractions of the methanolic extract including n-hexane, chloroform, ethyl
acetate. n-butanol, and water, were evaluated for antioxidant activity. The n-hexane fraction
had the highest amounts of flavonoids contents, nitric oxide scavenging activity, and total
phenols. However, it was the ethyl acetate fraction that showed the highest DPPH
scavenging activity, although the aqueous fraction displayved higher reducing power [ 15].

The antioxidant, antihyperglycemic and antimicrobial effects of both ethanolic and
hydromethanolic extracts of the fruiting bodies of C. cibarius were evaluated. Ethanolic
extract showed high ferrous ion chelating, 15-lipoxygenase and wglucosidase inhibitory
activities. Ethanolic extracts were more active against Staphylococcus awrens ATCC 25923
than the hydromethanolic ones [16].

C. cibarius was analyzed for their fatty acid compositions and antioxidant capacities.
Very high metal chelating activity was found. Mushrooms have a potential to be a natural
antioxidant in food industries as antioxidant agent [17].

The experimental data obtained in rats show that the extract of C. cibarius showed a
significant wound healing and anti-inflammatory effect, which can become a scientific
justification for the medicinal use of the golden chanterelle mushroom in the treatment of
wounds [18].

Activities of cyclohexane, dichloromethane, methanol and aqueous extracts of C.
cibarius were tested. Broth microdilution assay was performed against 10 bacterial. with
emphasis on Helicobacter pvlori. Methanol extract was the most active against H
pvlori strains with minimal inhibitory concentration values between 4 and 32 go/mL. All
extracts were active against antibiotic resistant H. pylori. Chemical analysis has shown the
presence of linoleic, cis-vaccenic, and oleic acids, sterols, f-glucans, and polyphenolic
compounds [19].

The extracts of C. cibarins were used for the evaluation of their effects on cell viability
of four cancer cell lines (A172 plioblastoma, US7 plioblastoma, CHI157-MN meningioma
and PAMN-C1 pancreatic) and one WIH3T3 fibroblast cell line. Treatments with high
concentrations of C. cibarius extracts resulted in significantly reduced number of viable
cancer cells for all cell lines tested [20].

4 Conclusions

Medicinal properties of C. cibarius is of great interest to know its potential as an alternative
treatment to chemopreventive strategies when it is consumed as part of a diet. The data on
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the antiviral activity of chanterelles are absent. Therefore, we plan to study the antiviral
activity of extracts from fruiting bodies of C. cibarius from ultra-continental regions of the
Asia (Russia and Mongolia), in which this species is a valuable food resource.

The reported research was funded by Russian Foundation for Basic Research, grant Me

19-54-44002 Mong_T.
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Annoranns. Brepswe ana oawodi w3 kmoueswsx OOIT Baiikaneckoit Cubupn Baiikano-
Jlenckoro 3anosenuuka B Onexonckom paiione Hprytckoii ofinactn oTMedeHsl N8Th BHIOE
atpuanodoponansx rpubos. YKatanel MecTOHAXO0MIEHHA, NPHBEIEHE JKONOTHYECKHE Xapak-
TEPHCTHKH H CBEJEHMA N0 MX pacnpocTpasenio. Bepoamso, penukToBwii B Cubupn
Aurantiporus fissilis Bneperie ykazan ana Hpkyrckoii obnacti, [lpubaiikansa w BocTounoil
Culupn, oTnHYaeTca peakoii BCTPEYAEMOCTEIY H BHECEH B PAI perHoHANbHEX KpacHbiX KHHT
Poccnu. [lpuypouennwii k apuansiv mectoobuTanusm Thelephora carvaphyllea snepsuie
ykazan ana Hpkyrckoii obnactu » [lpubaiikansa.

Kawuepne caosa: apuwmodoponansie rpudsl, quopHcTHueckne Haxoakw, baiikano-
Jlencknii sanosenunk, apuanianns, Hpryrekas obnacts, Bocrounas Crdups.

Jan uwmposannn: Hoasie qna baiixano-/lesceoro sanoseasnka (HpeyTeean o0nacts) HAXOIKH adimaodsn-
pougHsx rpados | B, A, Baacenso, ) Typuyex, b Josgor, C. 1. Haramnonas, H M. Mycradace /7 HagecTnsa
Hpeyreeoro rocysapcreesnore  yeusepoutera, Cepua buonorns. Dwonoraa. 20090 T.2E O 911040
hitps://dor.org/ 10, 26516/ 207 3-3372 201928 9

Baedenue

Adjpunnodoponaseie rpudel HMEKT DONBIIOE IKONOTHYECKOE IHAYEHHE H
HIPalT OJHY W3 INMABHEIX PONeil B Npoueccax YTHIHIAUMH JETPHTA, BRIKYAA
ApeBecHHY W JNecHYW noacTunky. JlanHaa rpynna npeacTaBlieHa B OCHOBHOM
aepesopaszpymaromuvi rpudamu [Bnacenxo, 2013; Viasenko 2009, 2013]. buo-
TpodHEle BHIE FPHOOE BRIZLIBAKOT THHAH JPEBECHEIX PacTeHuii, MPHYMHAS Bpel
NECHOMY XO3RiCTRY, 4 B YCIOBHAX FOPOACKOI Ccpelikl NOBPEXIAIDT JEPEBRd, Je-
nafs HX aRapHiHO-ONACHEIMH, TOJRSKEHHEIMH BeTpoeRankHOCTH [Bnacenxo,
2010; Bnacenko, Bnacenko, 2018]. Paa BHI0E ABNAKTCA LIEHHBIMH DHOTEXHOIO-
HYECKHMH OOBEKTAMH H AKTHBHO H3Y4aKTCA ¢ TOMKH 3IPEHHA NPHMEHEHHA B Me-
JHLHHE, MOCKONBKY CHHTEIHPYIOT WHPOKHH COEKTP pailIHYHBIX OHONOTHYECKH
AKTHMBHEIX coenuHeHHil [Antiviral Activity ... |, 2012; Vlasenko, Vlasenko, 2018].

Admnnodoporaneie rpudsl baiikankckoii CHOHPH ABRIAKOTCA AOBOIBHO Cla-
00 WIy4eHHOI rpynmoil 0aIMJAHOMHLETOR, HECMOTPA HA J0CTATOYHO OOraTkli

88



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

B2 B. A BMACEHKOD, 1. TYPMYHX H JIP.

BHIOBOI COCTAR M IIHpOKOE pacnpocTpaHeHue. OCHOBHAA CBOJAKA No Da3MAHO-
smuueram [Ipudaiikanes esimna g 1991 r. [Ilerpoe, 1991], ona HacunTEIBaET DO-
nee 800 puaoe rpHdOB-MAKPOMHLETOR, U3 HMX JTHIIE 4yTe Donee 100 euaoe or-
HocAaTcA K agunnodoponaHeiM rpudam. bonee no3gHAA CBOAKA NOCBALLEHA TPH-
Dam [lpubaiixankckoro HALUMOHANBHOTO NAPKA, KOTOpas BRKIKYAeT B cedda HH-
thopmaumio 0 593 pHaax MakpoMHUETOR W nopaaka 70 exaax adunnodopo IHEIX
rpuboe [Cnopogkle pactenns ..., 2008].

Onna w3 kmoveerX QOIT baiikankckoii Cubupu baiikano-Jlenckmii rocy-
JAPCTEREHHEI NMPUPOIHLIL 3aNOBEIHHK HEIHE BXOJHT B COCTAE OOBEAHHEHHOI
aupexuun OOIT «3anoeennoe [Ipubaiikanee» n ABRNAETCA CaMBIM OOIIHPHEIM
no naowmwany B baiikansckom pernone. Ha ero TeppuTopuy npeacTaegicH NoNHbIH
cnexTp naHgmadToe ceeepHoro [lpudaiikanea. Bee onn cnabo 3aTpoHYTHL aH-
TponoreHHol aeareneHOCTRID. [Ina zanoeennuka wieecTHo nopaaka 80 euaoe
apunnohoponanslx rpubos, odHapyxeHHeIX T. A. Ilenzunoii 1 H. B. Crenanuo-
Boii [[len3una, [letpor, Crenanuoea, 1998]. Jea w3 uux — Polyporus choseniae
{Vassilkov) Parmasto u Spongipellis sibirica (Penzina et Ryvarden) Penzina et
Kotir. aenaworea peaxkumu [KpacHaa kaura ... |, 2010] u, BepoaTHO, HMEWT pe-
JIHKTOBLINH XapakTep.

B nactosueii pabore ykazaHel JOKANHTETE, NPHBEAEHEl CBEISHHA MO pac-
NPOCTPAHEHHED, cYOCTPATHOIH NPHYPOMEHHOCTH W HACTOTE BCTPEYAEMOCTH MATH
eunoe apunnodoponanux rpubdos — Aurantiporus fissilis, Bjerkandera fumosa,
Haploporus odorus, Polvporus squamosus w Thelephora caryophyllea, enepesie
OTMEYEHHBIX Ha TeppHTopuH baiikano-JleHckoro 3anoBenHnKa.

Mamepuain u Mmemoodn

Hoewe ana baiikano-JleHckoro 3anoeeaHHka HAXOOKH aduInodopoHIHEIX
rpuOOE OBUTH BRIABIEHEI B XOAE ONpPEaeneHHA repdapHoil KoLIeK e, codpaHHoi
Ha TeppuTopun ianoeeaHuka H. B. Crenanuosoii 1 M. A. l'opOynosoii 8 One-
XOHCKOM paiione Hpkytckoii obnactu B 2013 1.

Onpenenenne repfapHOro MaTEPHANTA BRINOMHEHO B NadOpPaTOPHH HHIMLHX
pactennii LICEC CO PAH ¢ ucnons3zosaniem cEeToBOro Mukpockona Axiolab E re
H CBETOBOro crepeomukpockona Stemi DV-4 (oba Carl Zeiss Microscopy, ['ep-
MAHHA).

Pezpasmamel u oocyycoeH e

AypaHTHnopyc paciienaatowuiica Aurantiporus fissilis (Berk. et M. A. Cur-
tis) H. Jahn ex Ryvarden (puc. 1), obnapysxen 8 Mpkyrckoii obnactn, OnexoH-
CKMii paiioH, cepepo-zananHoe nodepexbe 03, baiikan, m. TlokoiiHwii, noiima
p. [lokoiinoii, noiimennwii nec, Ha cyxocroe Populus suaveolens Fisch.,
25.08.2013, leg. l'opOynoea H. A, det. Bnacenko B. A, NSK 1014095.

ITOT TPYTOBHK ¢ OJHOMETHHMH IUIOAOBBEIMH TEIaMH Pa3BHBACTCA NMPEHMY-
WECTEEHHO HA LWIHPOKOIHMCTBEHHBIX MOPOAAaX AEPEBLEBR. Ja npeaeiaMl LHPOKo-
JIHCTBEHHBIX JIECOE PACTET B NOMMEHHEIX MECTOOOHTAHHAX H B NPHPYCIOBRIX Je-
Cax, Ha THCTBEHHBIX JEpPeBRAX — Depéle, OCHHE, HBAX, B BHE HCKIKYCHHA OTME-
4EH Ha XBOIHEIX (€Nb, COCHA).
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Puc. 1. Aurantiporus fissilis, n3yuennsiii odpaseu B repbapuu

CyOcTpaTHelii CEKTP, BKIOHAIOMIHIT B ce0d NMPEeMMYILECTBEHHO LWHPOKO-
JIMCTBEHHBIE JIPEBECHBIC MOPO/AbLI H MPHYPOUEHHOCTL K Y3KOMY CHEKTPY MECTO-
OOMTaHMIi, XapaKTEPH3YIOINXCH CHIbHBIM MEPEYBIAKHEHHEM, C Halleil TOYKH
3peHHs, YKa3biBaeT Ha PEIMKTOBLIN XapakTep 3Toro Buaa B Cuoupu.

Berpeuaerca B Erpone, Azuu, CepepHoii Amepuke. B Eppornie xapakrepusy-
ercs Kak peaxuii [Ryvarden, Melo, 2014]. B Poccun Gonee mmpoko pacnpocrpa-
HEH B eBponeiickoil yacTi. U3secTHl Haxoakn Ha Ypane B Ceepauiosckoii u Ye-
nadbuHckoil obnactax, B 3anagHoil Cudupn B XMAO, Kemeporckoii obnacrty,
Anraiickom kpae, PecnyGanke Anraii [Myxun, 1993; Bonapapuera, 1998; Cra-
BHieHko, 2002; TpyTossie rpudsi ... , 2008; Bnacenko, 2013].

B 3anaanoii CuOHpH BHA CYHTAETCA PEAKHM, BHECEH B PAJ PerHOHANbHBIX
Kpacueix kuur [Kpacnas kuura ... | 2004; Apedres, 2007]. Bnepssie yka3an a1s
Hpkyrckoii obnactu, Ilpubaiikanes, Boctounoit Cubupu.

bBrepkanjepa avimuatas Bjerkandera fumosa (Pers.) P. Karst., oGHapyxena
B Hpkyrckoii obnactu, OnbXoHCKHMIl paiioH, ceBepo-3anajHoe nodepekbe
03. baiikan, non. Connuenanae, noiiMa py4bs, JAYIIEKHEBO-HBOBOE COOOLIECTBO,
Ha Banexe Populus tremula 1., 30.08.2013, leg. Crenanuora H. B., det. Bnacen-
ko B. A., NSK 1014096.

JlaHHblii TPYTOBHK C OJHONETHHMH IUIOZIOBBIMH TENaMH pa3BHBAETCA Ha
HIHPOKOM CHEKTPE JMCTBEHHBIX NMOPOJ JEPEBbER, HA XBOHHLIX OTMEYEH HE ObLUL
Pacnpocrpanén B Eppone, A3zun, Cesepnoii Adpuke, Ceseproii Amepuke. B
Poccun pacnpoctpanén noscemectHo. 1o HammMM JaHHBIM, KaK M N0 JaHHBIM €B-
poneiickux mukonoros [Ryvarden, Melo, 2014], necMoTps Ha HIMPOKOE LHPKYM-
OopeanbHOE pacnpocTpaHeHHe, BHJ BCTPEHAETCA OTHOCHTEIBHO PEIKO, B OTAHYHE
OT PYroro npejacTaBuTeNs AaHHOro pojaa — Bjerkandera adusta (Willd.) P. Karst.

B Ilpubaiikanse Bua panee Obul orMmedeH Ha xp. Xamap-/laGan [Iletpos,
1991].

lMannonopyc naxyuuii Haploporus odorus (Sommerf.) Bondartsev et Singer,
oOnapyzkeHn B Mpkytckoii oOnactu, OnbxoHCKHii paiioH, cesepo-3anajHoe node-
pexbe 03. baiikan, m. Ilokoiineiii, noiima p. IlokoiiHad, 10NTHHHBIH CMEMIAHHBIH
(tonons, ocuHa, Oepé3a, keap, JMCTBeHHMua) nec, Ha Padus avium Mill,
25.08.2013, leg. Crenannosa H. B., det. Baacenko B. A, NSK 1014097.
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94 B. A. BJIACEHKO, JI. TYPMYHX H JIP.

ITOT TPYTOBHK € OJHONETHHMH MIOJ0BRIMH TEIaMH PaiBHBAETCA HA MBAX,
HIpeaKa Ha APYIHX NOpoJaxX NTHCTBEHHBIX JEPEBLER, HA XBOHHEIX OTMEYEH HE
Oein. B Eppone BuA BCTpPEYASTCA MOYTH HCKMYHTENRHO HA Salix caprea L. B
Aszun 1 Amepuke ormedeH Takxe Ha Prunus, Fraxinus. B Poccun oDnapyskeH Ha
Acer, Cerasus, Padus, Syringa, Tilia, Ulmus. Bug B Oonsweii creneHd npuypo-
4YeH K NOiMEHHEIM H NpHpYCcIoBsIM Jecam [bonaapuesa, 1998, Ryvarden, Melo,
2014]. I'pud pa3eHeacTCcAa HA HMHUBLIX YCEIXAKWIHX CTBONAX aepeekee. B npupoae
JIETKO ONpelenaercd no DelslM NPeHMYLIECTBEHHO CHIAAYHM KONBITOOOPa3HBIM
WM NOAYIUKOBHIHBIM IUI0J0BEIM TElaM C CHABHBIM NPHATHRIM 3anaxoM aHHca,
nogodHeM Trametes suaveolens, 0T KOTOpPOro oTnH4aeTca Dojlee KPYNHBIMH H
TOJNCTHIMH MI0J0OBLIMH TeNaMH, MelkuMi nopami. ObnanaeT nexkapcTBEHHBIMH
ceoiicTeamu [Zmitrovich et al., 2019].

Pacnpoctpanén B Erpone, Azun, CesepHoii Amepure, B Poccun B erponeii-
ckoil 4acTh, Ha Vpane, 8 Cubupu, Ha Jdansnem BocToke.

HecmoTps Ha mHpokoe HHpKYMDOpEeanbHOE paclpocTpaHeHHE, BH] BCTpe-
YASTCA OTHOCHTENBHO PEIKO.

[Momunopyc wemyiivateiii Polyporus squamosus (Huds.) Fr., o0napyxen B
Hpryrckoii obnacti, OneXoHCKHNA paiioH, cepepo-3anagHoe nodepexee 03. baii-
kan, aon. ConHuenajk, NoiMa py4ed, AyIIEKHERO-HBOBOE COODLIECTRBO, HA CYXO-
croe Salix sp., 30.08.2013, leg. Crenanuoea H. B., det. Bnacenxo B. A, NSK
1014098,

ITOT TPYTOBHK € OJHONETHHMH TUIOJOBEIMH TENAMH Pa3BHBAETCA HA OYEHL
ITHPOKOM CIEKTPE NOPO THCTESHHBIX JEPEBLER, Hallle HA IHPOKOMHCTEEHHBIX,
Ha XBOHHBIX oTMe4eH B Buae HckawdeHnd [Vlasenko, Viasenko, 2015]. Panee B
IlIpubaiikanee Obl1 OTMedveH nHIIE HA ocHHe M Tonone [[lerpoe, 1991). Pacrér
NPEHMYILECTBEHHO HA JKHBLIX JIEPERBAX.

Pacnipoctpangn B Espone, Asun, Adpuke, Cereproii Amepuxe, B Poccun B
esponeiickoii wacti, Ha Ypane, B Cndupu, Ha Jlansnem Bocroke,

Berpewaercs vacto. Hame mMomxHO 00HAPYHHTE HA PAHEBLIX CTAPOBO3IPACT-
HBIX [IePEeBLAX B NOPOACKHX HACAMKIEHHAX.

Tenedopa reozanunas Thelephora carvophyllea (Schaeff) Pers., obnapy-
#ena B Hpkyrekoil ofnacti, OnexoHckHil paiioH, cesepo-zanajHoe nodepexse
03. baiikan, m. Ilokoiinwii, noiima p. Ilokoiinoii, noiiMennslii nec, Geper pexu, Ha
necke, 25.08.2013, leg. 'opovaora M. A, det. Bnacenko B. A., NSK 1014278,

I'pud oTHOCHTCA K rpynne TeneOpoHIHBIX, SBISETCA I'YMYCOBERIM Camnpo-
TpohoM W HMEET pa3BHBAKMIHECA HA MECYAHBIX MOYBAX OJHONETHHE BEEPORH-
HBIE JIONACTHEIE MUIOJ0BEIE TENA, OYEPTAHHAMH HANOMHHAKIIHE LIBETOK MBOZTHKN.

Pacnpoctpanén B Epone, Azun, Cepeproii Amepuke, B PoccHl B eBponeii-
ckoii yacTH, Ha Ypane, B Cudupu, Ha [lanenem Boctoke.

Berpeuaercs uwacto. MoxHo o0HapyxMTE B pa3idHYHEIX THOAX &eca, rae
eCThk MecYaHble MOYBL], HO Yalle OTMEYAETCA B apHIHEIN PErHOHAX.

Brnepsrie ykazan ana Mpryrexoii odnactn, [pubaiikanna.

HapecTies HpEyTokono rocyaapemee iinro VEHRERCHTETR
Cepna shsosorns. Sheanones. 200% T, 28, C. 91«10
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HOBBIE HAXONKH A@HILIOMOPOWMIHBIX 'PHEORB 95

JarToYeHUE

Haxoaka tenedopsl reo3au4Hoii, oTaH4atomeiica cnenudu4eckuMi OHOTO-
MHYECKHMH NPeanoYTEHHAMH, JaéT OCHOBAHHE YIIOMAHYTE 00 OJHOM H3 BEChMA
AKTYANBHEIX TMO0ANEHEIX KIHMATHYECKHX ABNCHHUII — ONyCTHIHWBAHHM, MOCHE]-
CTEHAMH KOTOPOT0 ABNAKTCA JErpajaiid No4YBEeHHOro NOKpoBa, o0eqHEeHHEe BH-
JOBOTO pa3zHo00pa3dd rpHOHOrNO, PACcTHTENEHOTO W KHBOTHOIO KOMIMOHEHTOR
sxocHeTeM. Macmtabsl 3Toro npotiecca ABHO HAPACTAKOT B CTENMHEIX M MpHIEra-
HUIHX K HHM JIecHHX naHmuadrax poccHiickoil 4yacti BuyTpeHneil A3un u co-
cequux Mouronuu, Kazaxcrada u Kuras.

Apean onycreiHHBanHA B [Ipudaiikanke ABNAETCA CeBEPHOIl OKpaHHOI cyD-
IWHPOTHOIH 30HE! ONMYCTEIHMBAHHA EBpaiuH W 3aTparveacT TEPPHUTOPHH, TPAHH-
yamue ¢ Mouronueii. 3necs npoieccy NoJBepkEHEl CTENHBIE H JIECOCTENHEIE
nanquafTe MEKTOPHEIX KOTIOBHH H HH3IKOTOPHIi, 8 TAKKE CYXHE COCHOBEIE JIEca
Ha NAeHCTOLUEHOBHX 03EPHO-AUTIOBHANEHEIX H AUTHBHANEHEIX NECKAX, I1E B pe-
IYALTATE AHTPONOrEHHON AEATENLHOCTH Nocle BHpYDOK H nomapoe dopmupy-
HTCA MACCHEEI MOJBHAHEIX MECKOR H AKTHEHIHPYETCA BOAHAA IPOINA.

PaiioH wccnenoBannd B HACTOALLEE BPEMA HE MOJBEPHEH NPOLEccaM omy-
CTEIHHBAHHWA, MOCKOIBKY HAXOAHTCA 3a NMpeaciaMH CEeMHAPHIHEIX M CyDryMHa-
HEIX 30H Aznn. OgHako yuamaroniiecs ¢ rojJaMH JEecHBIE Nowapel, o0MeneHue
pEK M BRIMBIBAHWE TMOYBEHHOIND MOKPOBA YikKe BEOYT K TpaHCHOpPMALIHH IKOCH-
creM B Jabaiixanwe, Ha TeppuTOpHH coceaneil Pecnybnuku bypatna. Himenenue
NPHPOAHOH Cpeikl MOMXKET OKAIATE BAHAHHE HA XapakTep pacnpoCTpaHEHHA pea-
KHX BHIOB rpHOOE H NPHBECTH K WX HCUEIHOBEHHID HA PETHOHANEHOM YPORHE.

[Ipu 3ToM BHARI rpuboR, nogodHeX Th. carvephyliea, pacnpocTpaHenue ko-
TOPEX MPHYPOYEHO K NMECYAHBIM MACCHBAM, MOXKHO HCMONL30BATH B KAYECTBE
HHIMKATOPOE MIMEHEHHA NPHPOJHOH cpedkl W TpaHCHOPMALMH IKOCHCTEM
BCJIEACTEHE apHIH3AINH KIHMATA H MPOLECCOB ONyCcThIHMBAHHA. JlaHHbIE MO HoO-
BEIM HAXOJAKAM H PACOPOCTPAHEHHIO TAKHX BHIOE MOMKHO HCNONLIOBATE A8 H3Y-
YEHHA BAWAHHA ONYCTHIHHBAHHA Ha XapakTep apeanoe Da3zWIHAIBHEIX TPHOOE M
MOCTPOEHHA TEONPOCTPAHCTEEHHBIX MOJenei, a TAKME NPOrHOIHEIX KOHTYPOR
apeanoe BHIOB.

Asmop dnazodapen H. B. Cmenanyosoii u H. A. Nopdynosoil 2a npedocmas-
AeHHVI0 OnA uzyuenua xoriexyuwio epudos. Hecredosanie sxN0IHEHD 8 PAMKAX
npoexma PO w MKOHCM Ne 19-54-44002 Monz T. B padome uchonsizoears:
Mamepuais YHukatsHott sayunoll yemawossu USU 440537 «lepbapuii esicuiex
pacmeruil, miuaiinuxos u zpuboe um. M. I'. Honoea (NSK), 2. Hosocubupck».
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BIODIVERSITY OF LAKE CHERNOE (TAKOVETS),
A SPECIALLY PROTECTED NATURAL AREA IN THE IVANOVOD REGION
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Abstraci. The paper deals with some questions of specially protected natural areas (SPNA) of the local level
Lzke Chernoe [Takovets) is located in Lezhnevo municipal District of the Ivanove Begion and it was founded az a
SPNA 1 1975, m 2001 it became a SPINA of the local level. The area of the lake 1z 10,8 hectares, the area of the
SPNA iz 17 hectares. The paper contains data of a complex ecological study: the lake’s parameters, the topography
of the banks and soil, the features of its flora, vegetation and fauna. 236 vascular plant species from 3 departments, 6
classes, 62 families and 164 genera were registered by 2019, 13 plant species are rare for the Ivanovo Region flora,
among them 3 species (Nuphar pumila, Rubus chamasmorus, Rubus nessensis) are included into the Red Data Book;
their populations are briefly characterized. The species composition of mosses s diverse (29 species were noted in
total). The fauna i3 typical of small closed region lakes. The lake 15 pressed by anthropological factors, its ecosys-
tems are disturbed, it promotes invasive alien plants (there are 28 alien plant species). The lake has a great hydrolog-
ical, scientific and environment-forming value, it is perspective for ecclogical tourism planning.

Keywords: specially protected natural areas (SPNA); lakes; bathymetric schema; plant communities; flora; popu-
lations of rare plant species; alien and invasive plant species; mosses species; features of fauna; Red Data Book;
Lezhnevo District; Ivanove Region.
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BIHAHHE APHIH3ALIMH
HA OCOBEHHOCTH CYBCTPATHOI'0 H BHOTOIMHYECKOTO PACIIPEAETEHHA
BHI0B 'PHBOB POJA POLYPORUS 5.L. OTO-BOCTOKRA 3AMATHOH CHBHPH
22020
Baacenro BAdecaab AdeRcaHIPOBHY, EAHTHIAT CHOTOTHHEECKHE HAVE.
CTAPIIHE HAVIHEI COTPYIHIE Ta00paTOPHH HHSIIFK PAcTEHHI
Baacenro AHacTacHAa BaagHMHPOBHA, KaETHIAT SHOMCTHYSCKHX HAVE,
CTAPIIHE HAYVIHEN COTHVIHIE TAGopaTopHE EHSINKY pacTe i
Hemmpatsnerl cutupcru fomanuvecruil cad OO0 PAH 2. Hosocubupcr, Poccuticran $edepayun)
Typoryax Jwsnamaa, PhD, crapmmit nayesel coTpyIHIE AaC0paTopHi TAaTOMOTHE PacTeHEEL
Hayuro-ucciedosameTscrul urcmenym sauyms pacmerui Monzonuu (2. Vaan-Bamop, Monzozur)

Anmomayun. Hayuess ocoDeHHoCTH cyOCTpaTHOTO H OHOTONHMECKOTO pPAcTIpefedsHHA EHOCE TPHOOE poga
Polyporus s1. rporo-socTora 3anaggol CHOpp. BompHHCTEC BHOOE FMEROT MIMPOKHHA CHOEKTp CYOCTPaTos, Dpeld-
CTAETEHEEIN PASTHIHENME EHIAMH JpeEecHEX pacTermi. HamGomse DMpoRo pacmpoCTpaHeHMHEIE H 9acTo ECTpeda-
FOIIHECA BHIEI CTICCCOHE] OCEANEATE OOMIBINCH COEETP CVOCTparcs. PedrHe EMIH OTIHIAIOTCA VSEHM CYOCTPETHEIM

Camaperuit Hayused secTrrr. 2020, T. 9, Ne 1 (30) 25
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Bracesso B.A., Bracesmo AB., Tvpuyex [T

Bmsiarme apeIH3amEe Ea 0co0sHHOCTH oV SCTPETHOTD M OHOTOMHYECkOT 0 PRCIDETSTe A ERIOE TPHOOE .

Cifuina SuoTosuA

cmerTpod. Jna pegrore enga P rhizophilus, aganTEpoBaHHOTO E CYINECTECOBIHHED B VOIOEHAK CYOApHIHELK PerHO-
HOE, ECTPEUAIOMIETOCT I B co0OMIecTEAX CTENMHOTO OHOMA, eIMECTESHHEIM CYOCTPATOM ARTAOTCE CTEIHES STa-
¥H ((Stipa, Festura). BonpImuECTEC EHOOE PAcTeT EA JpeBeCcHHe IHCTESHHEIX JSpEBBEE, JTHIIE HEEOTOPEIS BHIEL MO-
TVT PACTH Ha XEOHHEIX JepeERAX, H TOABEO TacwHEH BNT P. fubaeformis pasEHEASTCA HORTHOUHTSIRHD Ea XEOHHEEBX
E ropHEX pafionax. CyOcTpaTsl IpHOOE NpeJcTaBleHE 1] EHOEMH MOEPEITOCEMEHHEDN, 3 BHIAME TOJOCEMEHHEIX
JpEEECHEIX PAcTeHHH M CTENHBEMH TpaEasMH BoJRNIMHCTEC EHIOE PAcOpOCIPaleHE! B MHOTOUHCTSHHEIN coo0ImTe-
CTEAX, ECE OHH OTIMYARITCA ERICOKOH 4acToToH BECTPedasMOCTH H S3CEIEIT IIMPORE CHEKTP CYOCIpaTos. BHOTO-
THYECKH VIKO CIEIHATHIHPOEAHHEIE EHIEH HeMHOTOTHCISHHEL, OHH X3DanTepHsVIOTCA Vakol cyOcTpaTHod coemHa-
amsaneed. B aNTponoTeHHEEIX MeCTOCOHTAHEAX OTMEUEHO O BHICE M3 14, pacTynX B eCcTeCTESHHEIX NPHpPOIHEIX
coobmecTEax. Ha pasmpemod TepprTopr: seiasnero 10 ergos poga Polyporus, B To BpeMs Eax 14 engos CeUTH 00-
HapY#eHEH E TOPHEIE CHCTeMaX, Tk Kak TOPHEIE TVMHIHEE pafoHE COTep#aT HAHOOIBUINE CIEETD CYOCTPATOR I1T
rpucos. Hanbomemes pasHoodpasne BHO0E Poljporys 0TMEYEHO B TEMEOXEOHHEIX TecaX, Cpedl KOTOPEIX IO Moy
EHIOE JIHIHPVEOT YEpHEERE OCHHOEC-THMXTOERE decd. O VESMMMeHHEM APHIHSAH H CMeHOH PACcTHTEIBHEIR Co00-
WIECTE SMHMHEHPYIOTCA PeJrHe PeTHETOERIS TOPHO-TASHEHBIE, HEMOPATHHEIS, 4 TAFAE THITHHHEIS TASHHEIE BHIEL
Harruerpmes wremo BEO0E Pofyporys ECTPEUAeTCA B CTEMHEX CO00IISCTEAX CYOAPHIHEIX PETHOHOE.

Floovessie caosa: rpROE; Polyporus; cyCaprIEee PeTHOHED, TVMETHEE PETHOHEL MOMHIOPOMTHEE TPHOBL SHO-
JOTHHECEAT CIPYETYPE: SEOTOTHHECKOS pasHooOpasHe; pacTpeleIeHHe; CYVOCTPaTHAT cOeUHQHYHOCTE, MeCcToOOOH-

TAHFT, 3a0anEad CHOHpE; PABHIEHA; TOPEL

AKmpansHocme

ApPHIFEANHT CPeTE OOHTAHMA MPHEEMAET TIo0aTE-
HEIf XaparTep M EIHAST Hia EMIOECE H 3ROIOTHEECEDS
pasHooOpasHe PasTHYHEIX TPVIN OpTaEH:MoE. B HacTo-
AITEM HCCISJOEEHHH HSYIEHC EBIHAHHMA APHTHSAITEH
KIHMATa Ha pacOpefeiacHne abmTTrofopoIHEIX IPHOOE
E pacTHISIBHEIX COOCINECTEAX HoTa Janmamscd CHOHpH
Ha OpFmepe MOTenEHeTo poda Podiporus s.1.

J1% BRIAEICHHA EIMAHHA apHIFIAINHH ITMMATa Ha
TAKCOHOMEMECEVIO CIPYETVEY MOJETBHOTO POJA B Ipa-
HHDAX paffoHa HCCTeTOEAHHA OBLIC OPOESTEHC CPAEHH-
TETBHOS HIVHEHHE Teorpadiuechore pacopocTpaHeHHa,
cyDcTpaTHoll OpHYPOYEHHEOCTH, pachpeledeHHe IO TH-
maM pacTHTeNBHEIE COOCINECTE — MOEAIaTededl, Hemo-
CPeACTESHHD 3AEHCANNMXE OT KIMMATHUSCKOTO pEXEIDMA
OpHpoIHEoH TepPHTODHEL

B xome mpoEedSHHEIX HCCTIETOBIHHME pAI EHMIOE
EMEPERIE OBUT EEIAEISH HAMH J1A PETHOHOE FOTC-BOCTO-
Ka 3anagmoR Cmonper: P, abveclaris, P. arcularius, P fu-
beraster, P. umbellatus — gna Aataficroro xpan, F. cilia-
tus, P tubagformiz — gna HesocnOnperod obmacts. On-
peIeneHa MacTOTA BCTPENAEMOCTH EHIOE. IOKASAHD pac-
TpeIeIsH e EHAOE 0 CYOCTPaTaM, THMIAM PAcTHTEIBHEL
co0CIIeCTE, IMPOTHEDN 30HAM H EREICOTHBIM ITOACAM.

Ofberm uccnedosaHua

Pog Folyporus — ognH 3 HanOodee KPVIIHEIX MOp-
GoTOTHEECEHX POIOE ZepeEo0CHTARMMY OOIHIODOHT-
HErx TpHCOE (cem. Polyporaceae), cOCTOAIDT H3 He-
CEOMBEHE (HIOTeHSTHHECKEMX OO00COCTeHHBIN JTHEHH,
EBITETAEMEDE HEEOTOPEIMH AETOPAMH E DAMEAN CAMO-
CTOATENBHEXE TAKCOHOE poJoEoro yposma. Poliporus sl
SATPATHEAST KOMIUIERC QHTOTeHETHELCKEN TAKCOHOE, ©O
CXOOHOH MopdOomorHeH H THIOM EHSHEHHCH GopMEL
OTHOCAIIHECA B CEETE COEPEMEHHEIN TARCOHOMETECHHX
TPEHTOE NOMHEMO coOcTEeEHO Poliporus — K pogaM
Cerioporus, Favelus, Lentinus, Neofavolus, Ficipes.

XaparTeprple npesHaEN Foliporys sl — mIogosse
Tela cf OUTANECH H HOEKOH, EERpEEeHHOH HIH sSada-
TouHOH, OJHHApHOH I pasEeTEISHHON, JRDMETHUE-
crofl rRaTeEOH cHCTEMOH ¢ aplopropMEEIME CHETE-
TO-CEASHIBAROINEME THDEME, DHIHHIPHESCKHMH, [Iag-
EEDMED CasHIMOCTIODAME, ITHCTHIEI THMEHHH OTCVICIEY-
EOT, BRISEIEARDT DETVIC THHIE JPeECCHHDL

B mmaccrmecrofl Mmomorpadmm Nunez & Byvarden
[1] & poge Polyporus 3.1, ormo omscano 32 exga. C yde-

TOM EOSPOEISHHEN EHICE, 3 TAFHS HANTEHHBIE H ODH-
CAHHBIX E MOCTENHE: EPeMA KAk HOEHE TI1 HAVEH, Dol
MOUEeT HACUMTEIEATE OOPATER 35 EMI0E, COTee IOIOBH-
HEI M3 EOTOPEDX ECTPEMArOTCA Ha TepprTopen CesepHod
Espasem, 14 sMoos oTMedess & 3anansofl CHOMpPH.

[IpemcrasmTemy Mopdoroumierca Pofiporys sl as-
IANOTCA UEHHEDMH O0BeRTaMH OroTexmomorse. Mx omo-
TOTHYECKH AKTHEHEIE MeTAOCOMTH OOI3JAr0T [IeEap-
CIBeHHEDMH cEoficTEamu [2]. B nprpoge sxasl poga Fo-
fyporys NHPOKC PAcTpCOCTPAHEHE] M BRITOTEART frves-
LHED E [ISCHEIX SEOCHCTEMAX [0 VIRUESAITHH MEepTEO
ApeEeCcHHE], ERISEIEANOT OeIyIo THAIE [3; 4].

HecwoTps B JOCTHEEHMA B H3VUSHHH QRTOTEHHH
poda Polporus 31 [3-9), 5 gamen BccIeJoBAHHH JaH-
HEI HMCEVCCTESHHEIH MopdomormueckImti TascoH pac-
CMATPHEAETCA E IIHPOECM CMEICTE, Tak FAE OCTaSTCA
MHOTO BONOpPOCOE, CEASAHHEIX ¢ (HIoTeHMeH ero OT-
OeTEHE SECIOIHOHHEDX FEHHE H HX OTHOWEHEMHE. On
EFTEOUAET E C20F BHIEL OTIHUARINECA 10 OTHOMISHIED
K DapaMeTpan cpegsl — TEMIEepaType H VETARHEHHIO, B
CEASH C WeM ero VIOOHD HCIONBSOEATE B CPAEHHTETE-
HEIX IeITX IPH OpOBETEHIH aHaTHsa JHhdepermam
EHTIOE TPHOCE B TPAJHeHTS APHTHSAITEE.

Mamepuane b Memoduka uccnedogaHLil

flz1s patomer H3yEeHHe ocoOeHHOCTEH cybcIpal-
HOTO H OHOTONHYECKCTO PACHOpEIEISHHA EMIOE TpHOOE
pona Polyporus 3.1, loro-socTora 3amagrol CHOHpH.

Paifton mecnegosams HAXOJHTICA B CeBepHOH AsHE H
OpeqcTaETIIeT coGoH Hro-BOCTONMHYVIC HacTe 3anagHoH
Cninpe, BEMOYAS PAEHHEHVIC TePPHIOPHED 3ATIATHC-
Cninpcrofl HSMEHHOCTH H gacTe Amrae-CagHcEoR
ropECH obmactH (pue. 1). T'peCE BmAEmzesn & 67 nora-
meTeTax, & 21 TEOe pacTHTeIBHEDL coOCOmECTE, 14 THoax
pacTHTembHEDX opuamt [TogpoCHAd xaparTepHCTHEA
TOFATHTETOE JaHa B HameH Npesayvimed padote [10].

E pesymerate codpamo M OpoagamsHposams 260
replapHemx 0OpasmoE, BEMOYaromnx 14 EMOOE TpHOOE
poma Polyporus s.1.

[Trogossle Tema TPHOOE COOHPATH E OPOUECCE SEC-
OETHITHONHE HCCTETOEAMMH, NPOECIHEIINNCE HA KI0-
BoCTOEe Samamecil Cmompm B Tewerme 2007-2015 rr.
[11-15]. Kpome ecTecTESHHEIX JISCHEIX COODINECTE OEI-
T Tamge oOCTEOOBAHEl AHIPOMNCTEHHEIE MecToOOHTA-
HHA, ¢ NPeJcTABTEHHEDMHE E HHX HCEYVCCTESHHBIME Ha-
CEEISHIAMH H 0CTATEAME £CTECTESHHEIX PACTHTEIBHEDR
cooQmecTs & npegedax r. Hosocninpora.
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“TeB Aan (OXY-MoHron ync)- UiH ax raspblH Xyypai 6ycyyaunH 3pc T3C OHLFoM HexXLerna CropT opraHM3MbIH AacaH 30XULOX
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Obujar 6uoi0zua

Bracesxo B.A., Baacesxo AB., Typanax [

BruAHEe SpEIHIANKE Ea 0COOSEHOCTH CVOCTPATEOrO H CHOTOMHYECKOTO PacIpeneIeE A SHI0E IPHO0E. .

PHUCYHOK 1 — P20OH MCCNenoBaHna M NoKanuTeTsl cBopa MaTepuana

BricyIIeHHEIe 0Opasiel OBUTH COXpaHEHE! B repoda-
pru. HudopMalma no cyOCTPaTHOH NPHYPOUYEHHOCTH H
MeCTOOOHTaHHAM IPHOOE OBLTA 3aHeCEHa B 0asy JaHHBIX
Excel » MCnonp3oBaHa B HACTOAIIEM HCCIEJOBAHHE.
Pacnpegenerre snI0s poja Polyporus mo pernoHaM Ha
H3VUEHHOH TEpPHTOPHH, a TAKKe MO PAaBHMHHBEIM CYVO-
apHIHEDM H TYMHIHEDM TOPHEIM TEPPHTOPHAM IpPHEEIE-
HO B Ta0m. 1.

Tabnuua 1 — PacnpeaencHwe sua08 poaa Polvporus

Ha Kro-BoCToKe 3anaaHon Cubupu
Bzl AK

P. alveolaris
P. arcularius
P. badius
P. brumalis
P. choseniae
P. ciliatus +
P. melanopus +
P. pseudobetulinus +
P. rhizophilus +
P. squamosus !
P. tubaeformis !
P. tuberaster +
P. wnbellatus +
P. varius +

ITpuveuariue. «+» — BHX H3BECTEH, «—» BHA He OT-
MeueH; «!» — oEMAaeMEIi BUA; AKX — AnTaiicKl Kpait:
HO — Hoeocuoupcraa odnacte; P4 — Pecryomura Ad-
taif; KO — Kemeposckaa oOmacts; C — pasHHHEEIE CYO-
apHIHEIE TePPHTOPHE; | — TOPHEIE TYMHIHEBIE TePPHTOPHH.
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Pesynemamel uccnedosaHuUs
u ux obcymdeHuUR
Cyoctparsaa auddeperunanni sHI0E poja Polypo-
7us cnenudHYEa. BOTBIIMHECTEC EHIOE IDMEIOT IIMpPOKHE
CHEKTp CcyOCTparos, HacuumTeBarommm 6 (P. varius).
5 (P. arcularius, P. brumalis. P. ciliatus, P.tuberaster)
win 4 (P. badius, P. melanopus) SHACE ApeEBecHHIX pac-
TeHHH. Tar#e cIegyeT OTMETHTb, YTO ECE 3TH BHIEI AB-

JIAIOTCA HacTO BCTpedaronnmvucd. Hemmorme smasr pas-
BHBarOTCA Ha 2 (P. squamosus) mwma 3 (P. alveolaris)
cyOcTparax. Bee OCTaTbHEIE BHIBI HMEIOT VSKHH CHEKTp
CYOCTPaTOE H MpPHYPONEHH K ocuHe (P. pseudobetudi-
nus), meaM (P. choseniae wn P. umbellatus), mpxte cH-
oupcroit (P. tubagformis) B cremHeM saakam (Stipa,
Festuca) P. rhizophilus. xoTopsle 14 JaHHOTO BHIA B
YCIOBHAX CTEMHOTO OHOMA ABIAIOTCA STECH EXHMHCTEEH-
HEDM CYOCTPaTOM.

BOMBIIMHCTEC BHMAOE PAacTeT Ha ApeBecHHe IHCTEEH-
HEIX Jepesbes (12 BuI0E). Ms sTEX 3 BHIa (P. ciliatus,
P.melanopus, P. varius) MOTyT pacTH Ha XEOHHBIX Jepe-
BpAX. Ha XBOMHEIX B LieOM MOMET PacTH 4 BHMIa. M3 KO-
TOPEIX TOIBKO F.fubagformis pasEMBAaeTCA HCKTIOUH-
TeIeHO Ha HEX. 1 BuT (P. rhizophilus) He cBA3aH C JecoM
H MIpeACTaRTAeT COOOH THITHMHBIN KCepOTONIEPaRTHEL EHA,
XapaKTepHEI HCKTIOMHTETEHO 1A CYOapPHIHBIX PETHOHOE.

CyOcTpate!l rpuOoB mpeacTasrensl 11 Bmgaum mo-
EPHITOCEMEHHBIX, 3 BHIAMM TOOCEMEHHBIX JPEBECHEIX
PacTeHHH H CTeNHBIMH 31araMM (Stipa. Festuca). Bugst
pachpeeneHsl MO CYOCTpaTaM CIeTyIOMENM 00pasoM: Ha
usax (10 smzos). ocume (8), Oepese (6). gepemyxe (4).
mume (3), maxTe cuoupero# (2). Ha apyrax cyberparax
pacTyT mo 1 BMAY: Ha COCHe CHOHPCKON, Kaparane Ape-
BOBHJHOM, OTbXe, COAPHINIHMES, OpeXe MaHBWAYPCEOM,
AOTOHAX, OVSHHE, POJOJEHIPOHE, IHUCTECHHHIIE CHOHp-
CHOM, IMXTe CHOMPCKOH, Ha TPaBax.

Bce Haxogxm Ha pAOHHe, Kaparade, poJofeEIpoHE
ChenaHEl B ropax H oTHocATcA K P. aveolaris. Bua
P. arcularius pacteT Ha OysHHe B KYCTapHHKOBBIX CO-
OOINEeCTEaX FOPHEIX OCHINeH — KypyMax. Toaexo P. fube-
raster OBLT HAMJEH HAa OJBXE M Opexe MaHBWAYPCEOM,
P. squamosus — Ha ACTOHAX B MCKYCCTEEHHEIX HacakTe-
HHAX TOPOJOE.

Bunwr poza Polyporus Ha XBOHHBIX JepeEbAX PAcTyT
TONBKO B TOPHBIX paifoHax. Ha JIucTEeHHHIE CHOHPCKOH
pasBHEaeTcA ToaeKo F.varius. Ha mmxre cHOMpCKOH
PacTyT TOmBKO P. tubacformis u P. melanopus, Ha TvxTe
CHOHpPCKOH — TOaBKO P. ciliatus.

Taxmy 0OpasoM. HAHOOIBIIME CIEKTP CYOCTPaTos
14 BHIOE TPHOOE pofa Polyporus Ha 10T0-BOCTOKE 3a-
nazHoM CHOMPH XapaxkTepeH 14 TVMHIHEIX DaHOHOE.
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“TeB A3n (OXY-MoHron ync)- UiH ax raspbiH Xyypan 6ycyyaunH 3pc T3C OHLIFOM HeXLena CnopT OpraHn3MblH facaH 30XMLoX
6anpan, (Basidiomycetes meeruiH 3arsap 3ymnvinH XULLS3H 433p)” xamTapcaH Cyypb cyganraaHbl Tecen

Bracesso B A, Bracesmo AB., Tyvpuyex [T

Bmsaamme speIHs sIHE Ea 0c00SHEOCTHE oV SCTPETHOND B GHOTONMYSCHOTD PECIPeTsTeHNR EHIOE TPHI0E. .

Cifias GLoI0suA

HeroTophie gpeEecHble NOPoIs {opeX MAHETEVPCEHT H
AOMIoEN) CELTE OTMEdeHEl B EaUecTEe CYOCIPAaTos TPE-
O0E IHIME Ha SHTPOTIOTEHHED TEPPHTOPHAX, IS HA HHX
CNoCOOHE! PASEMEATECA BHEL OTTHUARCITHECT MIHPCECH
SEOMOTENECEOH aummryaci. B cyCapRiHen: pafloHax &
EauecTEe CyOCTpaTa TPHOOE ECTPEMANTCH JIHINE Oepesa,
OCHEA, TEpEMYEA, & TAKEe PAsTHMEEE BHIE HE. Heolxo-
JERC 3AMETHTE, OT0 JAHHEE peecHElE DOpoTE AETAOTCR
OCHOBHEIM CYOCTPATOM TAEIHE B E TVMETHEDE pafoHas.

Buotommuecras gnddeperunanna ergos poga Poli-
POrus, Eak B CyOCTpaTHAA, saMeTHo eBapeHpyeT. Me
gujdepeEIMpoEATH HCCTEJOBANHEE OHOTONE! IO EEI-
JeTeHHEIM PACTHTENEHED QOPMAITHAM, EOTOPEIX HACTH-
teieasTed 14, Ogee TED dopMamEE MoEeT ECTpedaTscd
E PATHYEEX IIFMPOTHEIX 30HAX M EEICOTHEIX IIOACAN,
NoSTOMY BHYIPH HEX BBITEIEHEI OTJETBHEIE TPYVIIIEL
Tarrna 0CpasoM, DNPHHIDMAT B BHFMAHFE SOHATBHOE
pacnupedeneHne, OBLT cmpegencd 21 THO pacTHTSIBHEIX
Co00MIECTE.

BOENMECTEC EMIOE PACOPOCTRAHEHE! B MEOTOMHE-
JeHHEIN cooDmecTeax: F. arculariuz, F. badius, F. bru-
malis, P. ciliatus, P. melanopus, P. tuberaster, P. varius.
Bee 3TH BHIN OTIHMANTCA ERCOECH 2acToToH ECTIpeda-
EMOCTH H 3aCcefIArT MIMpOEHE COeETp cyocTpatos. Cpe-
IH HHX ERTEL COeITEEMIHEI: QT4 CYOApHIHEN IPHpoT-
HEIX TEPPHTCPHE, OTCYTCTEVEOT.

VIR0 CHEIHATHSHPOBAHHEIE [0 CHOTOMEHECKOMY
TIPFSHARY EMJE OTMETeHEl EAE CpeJH THIFUHEK Meso-
derToE, Tak ® cpegH EcepodwToE. Vv OHOTOMESE-
CEVED CHRIHATHSAINEG FMET BUAE P, preudobetulinus,
FP. rhizophilus. Toasso K ogHOMYy THIY COOOIIECTE GEITH
npeypoucHnl 4 suxa: P alveolaris m P. tubagformiz —
HACeTARNIEE QepHEERle Neca; F. chorenias — NpHpyCIo-
EElf TOPHEI® CYCANMBIHACKHE THCTECHERMHEIE [I2Ca;
FP. umbellatur — wBcBo-CepesoEBle MpHEPYCIOBEIE Meca
TOpHEX PETHOEDE.

IIpoEegens pasgedeHHe EHOOE OO TPYINIAM 9acTOTED
ECTpedacsMOCTH: K PelKIDd EHIAM oTHocATCA: FP. umbel-
latus (0,4% ot Brex sammcedt), FP. fubagformiz (0,4%).
Hspenra eeTpewaronmecs emael P chossmics (0,8%0),
FP.rhizophiluz (1,2%). Ocermie BHAE: F. sguamosus

(1,5%), P. afveclariz (1,9%), P. preudobetulinus (2,7%).
UacTo BcTpeqarcmecs 5HIEr P fuberasier (4,6%), F. me-
lamopus (3,.8%), P. arewlarius (10.0%), P cifiatus (11.2%%),
F. badius (13,8%), P. brumalis (16,9%), F. varius (28,8%).

Pacnpenensrme spgos poga Poliporus sHaTMTEIEHO
CTMFMAETCA E SAEHCEDMOCTH OT THIIA DACTHTEIBHEIN CO-
comecte (prc. 2). Hambomemes passHoo0pasHe EHIOE
HAOOOAeTCA B HePHEERX OCHHOBO-TFIXTOBEIX JIecax
(10 exzos).

Cpenp pacTHTeMbEEX GopManHd ORUTH ONpeTsIeHE
CeMEB THIOE. BHIn poga Feliporus pacnupedeleHEl oo
HEM CAOSTYVEOIOHM 0OpasoM (B DopAJEe VOREAHHA). TEM-
HoxBoHHEEIE deca (11 emaoE), ceeTmoxBofEEE meca (9),
THCTESHHEE Teca (¥), aETPoToTeHHAA PacTHISMEHOCTE B
ropogax {6), EyCTapHHMEOERA pacTHISIRHOCTE (1), «Hac-
ToAmEe: cTems (1), myToesle crens (1),

Amamrs pacmpenensERA 0 THIAM pAcTHTENBHOCTH
moEasHEaeT, 9o Boe 14 Bmace poga Poliporus mMommo
HAfTH E eCTeCTESHEBIX PAcTHTSNBHEBIX COOCINECTEAX, E
ToM uHcTe 13 EHOoE B mecax, 1| EHI B KyCTapHHEOEOM
THIIE PACTHTSNEEOCTH, B0 4 EMO3 ECTPETAROTCA B KYCTap-
HHEOEBIX COOOMISCTEaX MecoE, | Bug B cremt. [IlecTs BH-
OO0 HARMTEHO E AHTPONCTEHHOH pacTHTEIRHCCTH.

Boigadsi

Pacnpenensmme emace poma FPolyporus Ha oro-
BocToRe Janmagsaod CHOEDH CEA3AHO © SEOIOTHUSCHEHME
OpelnoUTeHHAME EET0E. Pacmpegenenme EHIOE oo OT-
JenMBHED PETHOHAM E IENOM COTIACYSTCH © pacipere-
TeEReM EMIOE [0 PABHHHHEIM H TOPHEIM TEppHTOPHAM
H 33EHCHT OT XaparTepa HX NpRpoTHOH cpemel

Buam F. arcularius, P badiuz, P. brumaliz, P. tube-
raster, F.varius, OTIFMAMMEecd 9acToH ECTPedasMOo-
CTEED H IMEPOEHM CYOCTPATHEIM CIIERTpan, O0HADYVEeHE
EC ECEX permMoHax. JacTo ECTpedarcIIHecd EHEE P me-
lanopus, P. ciliofur BRIAETSHE] He EO BCEX PETHOHAX, HO
5TC CEA3EHD JHIE C HMX HENOCTATOWHOH HSVUeHHOCTRED,
STH BHJEL, ¢ OOIBMOH Jomel BepoATHOCTE, OVAVT BEIAE-
TeHH E HHX E OygymeM. HexoTopele oOBRMEC ECTpeua-
HIUHECA BHAEL, Hanpivep F. badius B yIROCIeIHATHSH-
poOBaHEEE F. preudobetulinus, Tarse NpeIcTAEISHH BO
ECEX PETHOHAN.

JopnA wvocna eapoe,
5

NV A\

»

(=]
(L]
e
o

i}

B g 10 11 12 13 14

TeNel pSCTHTEMEHED DopMELEA

PHCYHOK 2 — Pacnpeens=He YMonza BWI0E poda Aodoorws (B %) paioHs WoonenosaHUMA
N THNEM PACTUTENEHLE GopMaUME Cy0apMaHEY DaEHHHHLE, CyE3PHUIHLX W MYMUOHLD MODHLEX TEDDWTORKA.
I—7— DSEHWHHER TEpOWTOPMA: 1 — NOCAOKK B ropogda, 2 — NpMDyCnoesks CcooBLUECTBa Mankn pex,
3 — NOOTIEHHLIE COCHOBLIS M MENKOMWMCTESHHLES THABAHEE Neca,
4 — NECOCTENHBE COCHOERIE Neca npasobepekes Bepxyaro Mpwobea — «Npuobckus bopsle,
5 — NeCOCTENHLIE COCHOBRE Neca nesobepexed BepxHero Mprobsn — «NesTouHEE Bopwis,
F— NECOCTEMHEE KONOYHLIE MENKOMWCTEBEHHRIS NECa, 7 — CTENHLIR coobuecTea;
& 14— ropHels TEROMTODMM: & — NoWMDYCNOS6IS MENKONMCTESHHLIS N2Ca, 9— KyCTEPHWEW CKanWCTeE 0CeIneH,
17— nogTaswHele Mes0DMTHLIE COCHOBRIE Neca, 11 — DENMKTOBER HUSKOMOPHER «4eDHeaaA Takras,
17 — TEMHOXBOMHEE Neca, 13— ropHan NecocTenks, [4— ropHan cTens
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iR SUoTosIA

Bracesro B A, Bazcemmo AB, Typpomx [T,

EmEdnme SpEIHIANEE Ha 0COo0eEHOCTH OVOCTRETEOTS B SHOTONHYECKOTO DacNpelsIsHET EHIOE IPHG0E.

Bug P alveclariz, BepOATHO TpPEeTHUHEIN pPeIHET
XEOHHO-IIMPOROTHCIESHHRIX JeC0B, OCHAPVEEH HAMH
JMIIE E TOPHEX persoHax. OH noka #e O ERIAETEH B
Hoeocutupeko#l 00IacTH, HO MOMEET ORITE ECTpPedeH Ha
CaranpcroM KEpase.

Bwua F. choreniae, ROTOPEI TAE#e CIHTASTCA PETHE-
TOBEIM, ODHAPYVHESH HAMH JHINL E TOPHEDX DETHOHAXN, Ha
AnTas, Ha EATENHEX HEAX E OPHPVCIOERIN THCTESH-
HITIEHMEAY, SAXCMAINHNX IO PEEAM B MEETOPHEIE KOTIO-
EHEEL. Ha paEHMEE JaHHEN] BHI He BCTPEHAcTCA, FDMe-
HIIHECA B IHTEPATYPE VEASAHMA HA HAXOEIEHHE 3I3ech
STOrC BHAA CCHOEAHE HA HEESPHEIX ONpefelsHIAX.

Penrmit sng F. wmbellafus, Fax H BHINeVEASAHHELS
pPeTHETOEEIE BMOEL OOHADYHEH MHMINE E TOPHEIX PeTHO-
HIX B IPHDYCIOERX I8CAX.

B oTmmHe 0T peNEMX EHUOE, EEpPOATHO HMEFONTHX
PETHETOERIN XaparTep HA TePPHTODHH KOTC-BEOCTOEA 3a8-
nagaoit Coonpw, enx F. fubagfbrmis ABIAeTCA THIIHMHC
TAaEEHBIM, DOFTOMY OH ORI OOHAPYVEEH HIH MOEET
OHITH OOHAPY#EH B OVIVIDEM E T3e&HEIX H TOPHO-
TAEHHBN PETHOHAX.

Penswit v P. rhizophilus BEABTIEH FAK HA PAEHHEHE,
Tak H E TOpax, B NPeTeIas cTEIHOTO OHOMA.

B pemom 10 exnos pona Poliporus OpTH o0HApY #e-
HEI Ha PAEEHEHOH MecTHOCTE, 14 EMO0E OBUIM oOHApY-
#eHEl E TOPHEDX CHCTEMAX. T4E e Eak H B pafoHe Ho-
CISTOEAHME B DEToM. AHATHE S0HATBHOTO pacnpelens-
HMA EMOE MOKASEIEAET, UTO HAWOOOee pasHOOOpasHe
ENA0E poga Polyporus HAOMOOAeTCA B IVMETHOH TopHO-
TacEHoR some. F.afveclariz m F.chosenice Ha woTo-
EBOCTOEE 3anmaguoil CHOEDH cORIMPHYHEL J7IA TOp.

Aratms recrpadEUecKOTo PACTIPOCTPAHEHHA, TAKCO-
HOMHEECKOH H SKOJ0THYEecESH CIpVETYPR poda Folipo-
PUS MOSECIALT CASTATh EHEQT, ¥TO C VESTHUEHHEM 3pH-
OHSAITHMH H CMeEOH pPAacTHISMBHBIX COODIIECTE SMIHMH-
HHPVIOTCA PEIEHE pPelHETOERIE (TOpHO-TASEHEE H HE-
MOpPATEHBIE) H Tae#HEE EHAEL Ha cyDapHIHEIX TeppH-
TOPHAX E SCTECTESHHEIN NPHPOJHEIX MECTOOOHTAHHAN
HHMEOTOA He EBCIpedatoTca F. afveclariz, F. choseniae,
FP. tubasformis, P. umbellatus.

Ewmgel BCcTpedeHHEI® FaE B CYCApHIHEDN, TAKk H Iy-
MugEEX pafionax: P, arcularius, P. brumalis, P. ciliatus,
F. melanopus, P. tubsrastar, P. varius. IlposeneHE0e gaa
J3HHEIX EHIOE CPAEHEHHE OTHOCHTEIRHOH BCTPEHacMO-
CTH MOKAZAms, 9I0 CpPemH HHMX HaHCOMee WacTo B CVO-
APFTHEIX PETHOHAX ECTPEUAR0TCA BHON (& DopATHS VOE-
BaumA):. F. arcularius, P.cilimtuzs, P. ftubgraster, P. bru-
malis, P varius, P. melanopus.

HermounTeaeso B cyORpHIEEX pABHMHEEX paio-
Hax M apMIHEX ropax eBcTpedaetca F. rhizophilus, pas-
EHEAFIIHEACE B CTEMAX KAk MapasHT Ha KODHAX SI3K0B.
B cEASH ¢ CHIBHEDM CORpANTEHHEM IMoMageH cTenel B
QOIEIICH AHTPONMOTEHHOH HATPYSECH HA JaHHEIE cOCO-
mecTEA, JAHHE BHI peRoMeHTyeTed BEMROUaTE & Kpac-
HEI® KHHTH ECEX PETHOHOE, TOE OH OTMETeH.
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Abstract. The paper deals with the features of substrate and biotopic distribution of fungi species of the Poliperus
z.1. genus in the southeast of Western Siberia. Most species have a wide range of substrates represented by various
species of woody plants. The most widespread and common species are able to develop a wide range of substrates.
Fare species are distinguished by a narrow substrate spectrum. For a rare species P phizophilus, adapted to exist in
the conditions of subarid regions, found only in steppe biome communities. steppe grasses {Sripa, Festuca) are the
only substrate. Most species grow on deciducus wood, only some species can grow on conifers, and only the taiza
species P. fubagformiz develops exclusively on conifers in mountainous regions. Fungi substrates are represented by
11 species of angiosperms, 3 spectes of gymnosperms and steppe grasses. Most species are common in numerous
communities; all of them are characterized by a high frequency of occurrence and colonize a wide range of sub-
strates. Bictopically narrowly specialized species are few in number; they are characterized by narrow substrate spe-
cialization. In anthropogenic habitats, 6 species out of 14 growing in natural communities were recorded. On the
plain territory, 10 spectes of the genuws Polyporus were identified, while 14 species were found in mountain systems,
since mountain homid areas contam the largest spectrum of substrates for fungi. The greatest diversity of Polyporus
species is recorded in dark coniferous forests, ameng which the number of species iz dominated by black aspen-fir
forests. With an increase in aridization and a change in plant conwnunities, rare relict mountain taiga, nemoral and
typical taiga species are eliminated. The smallest number of Polyporur species iz found in the steppe communities of
subarid regions.

Eaywords: fungi; Polyporus; subarid regions; hurmid regions; polyporoid fungi; environmental structure; ecologi-
cal diversity; distribution; substrate specificity; habitats; Western Siberia; plain; mountains.
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ONPEJEJTEHHE AHT F'I]I'IGTE%HD['EHHG[;I HATPY3KH
HA OBBEKTHI OKPYAHAINIEH CPEJLI IPHXOIIEPEA
22020
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Epmonenko Anna Cepreesna, acrepasT xadeIps! OOTAHIEH B SEOIOTHR
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Anmomayui. DEABTEHE NperMyIIecTEEHNRE HCTOMHHEN AHTPONOTEXEOTEHEEN BEoSIeHCcTEH Ha ORDYVHEARITYID
cpegy TopodcEHX H IPHTCPOJHEIR TeppHTopHd Bopomescrof B Caparoeckofl oOJacTe, EXOJAIIEX E CyOpeTHOH
Mpexonepes. Cpegs cOBORYIIHBDE VPORHC-TEXHOTEHHEIX HCTOUHMEOE CI8TyeT BEIISIHTE AKTHEHOCTE MEIIEXOICE H
AETOMODHIBHOTO TPAHCNICPTA. JTH VOIOEHA XaparTepHsVIOT MecTHEH GoH COBOEYIIHOH aHNTpPONCTeXHOTEHHOH
HATPYSEH IPEDMeHHTEIRHO K MOCeTeHHAM pafoHa Hocnenobammil. K wmoTy ee OCHOBHBIX NpPOABIEHME OTHOCATCA
VILIOTEEHHOCTE NIOUE, IIOTHOCTE JOPOEHO-TPOMHMHCUHCH CeTH, saxmaMmensocTe. Cpenmme apmdMeTHHECKHS SHA-
HUEeHHE JeTpaJalHCHHED BECSTeHCTEHE NpOaHAMHIHpOBEaHEl OO DOCSTeHME paccMaTpHEaSMOro CyOperacHa. Paspa-
©O0TaHa MEATA CALTEHOH IEOIOTHYECKOH OUEHEH COCTOARRA ORpPYEAIeH cpensl, TuddepeHIRpoEatEad I0 HAce-
JeHHEDM MyHETaM [[pHxomeped. BEICOKAR AHTPONOTEXHOTEHHAR HATDYVSEA ERIAEIEHA B I. DaTamos, cpedHAZ — B
r. Boprcormetes ® r. Premeso, mesEas — & o [losopaeo B nr.T. [ pHORHOBCEMEL KpafHe HHSEAA Harpyska — B
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Abstract—The use of molecular biology methods for identifying species of fungi and myxomycetes | DMNA bar-
coding) has shown the necessity of reconsidering our views on the ecology and habitats of many species of
SPOTE OTEAMISTS.

Spores of basidiomycetes and myxomycetes can spread over considerable distances by water, wind, and
insects, resulting in their resettlement to various distant habitats, where the only limiting factors are micro-
environment and suitable substrates. The possibility of inhabiting various “island™ habitats, for example, such
as large tree debris in steppe regions or special microclimatic conditions on the bottoms of ravines and gullies
in the forest steppe, where the humidity is much higher than on the plain areas, allows spore organisms to
expand their habitats and settle in natural areas that are not typical for them.

Our original research, an analysis of literature sources, and GenBank data have shown that, when studying
the ecology and distribution patterns of spore-like organisms, issues of correctly identifying species are guist
questionable.

This article discusses examples using the influence of the hypothesis Everyifing is everywhere, bui, the emvi-
roviment selecis { EIE hypothesis) on understanding the ecology and ranges of some species of myxomycetes
and basidiomycetes. Data on the distribution and ecology of nivicolows myxomycetes Lamproderma pesudo-
macilatim on the plain territory of Western Siberia are presented for the first time.

LUsing the myxomycetes Arcyrio imperialis and A. stipata, as well as fungi Neciseda Ayalodhric and Plewroties
pulmonarius, we envisage the possibility of a DNA barcoding application for studies of the species diversity of
spiore organisms and the morphological differentiation of similar species and for cormectly interpreting their
ranges and ecology. rDMNA sequences have been studied for all these species; for myxomycetes, photos have been
taken on A scanning electron microscope.

Keywords: Arcyria imperialis, Arcyria stipafa, biodiversity, Misciseda yalodiri, ecology, everything is every-
where (EiE hypothesis), fungi, Lamproderma pseudomaculafm, distribution patterns, moderate endemicity
hypothesis {MEH ), myxomycetes, molecular biology techniques, Plenmodus pefmonarius, distribution, TDNA,
scanning electron microscopy

DeOT: 10 1134/S 19954 25520040113

INTRODUCTION

Fungi and fungal-like prousts (myxomyceles) play
an imporiant role in the natural environment, espe-
cially for the species developing in soil and decaying
wood (Viasenko et al., 2018). These organisms act
mainly as regulaiors of bacterial number, stimulate the
decomposition rate of organic matier and formation off
bacierial communities, and participate in the pro-
cesses of humus formation and wood decay (Novozhi-

{Movozhilov, 2005, Mamin and Alexopoulos, 1969;
ete.). The traditional method for identifying the spe-
cies diversity of fungl and myxomycetes is based on the
collection of their fruiting bodies from various natural
substrates. In addition, certain species of myxomy-
cetes are detected by the moist-chambers method in
laboratory conditions (Vliasenko et al., 2017).

Species registralion atl a fruit body stage indicates
that the species is able to pass through s life cyele ina

lov et al., 2017).

The classification and species identification of
fungi and myxomycetes, as a rule, is based on the anal-
ysis of morphological characters of their fruiting bod-
ies and individual structures of the sporophores

particular habitat in which fruiting bodies are found.
Therefore, the species is an integral element of the
microbial community of this habitat. However, many
species whose fruiting bodies are found on plant litter
are also al trophic stages in the upper humus horizon,
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as has been shown by soidl melagenome analysis
({Shchepin el al., 2019).

Data on the distribution and frequency of occur-
rence of species are erucial in many branches of bial-
ogy and ecology. However, the true real ranges of most
species of fungi and myxomyeetes are still unknown.
Traditionally, the studies on fungi species distnbution
are based on extensive samplings over many seasons
{Redhead, 1989).

Correct species identification and differentiation
from morphologically similar species are paramount
tasks in studying the ecology and ranges of both indi-
vidual species and supraspecies taxa. In fungi and fun-
gal-like protsts, intraspeciie polvmorphism is often
caused by temporary phenotypic trends arising under
the influence of narrowly targeted environmental fac-
tors, which creates additional difficulties in taxonomic
identification based on the analysis of morphological
features (Vlasenko et al_, 2017 Viasenko, 20019,

The identification of fungi and myxomyceles can
also be carried oul using modern molecular-biology
methods. DNA, extracted from the sampled fruiting
bordies, is used o determine the nucleotide sequences
of selected loct by Sanger sequencing or nexl-genera-
tion sequencing (NGS), where reference sequences
from GenBank (nchinlm_nih gov/nucleotide,) are
used as barcodes for specific species.

The widespread use of molecular biology methods
(DNA barcoding) for the species identification of
macro- and myxomycetes has shown thal erroneous
taxonomic identification, based only on diagnostically
significant morphological features, introduces signifi-
cant errors in understanding the range of particular
taxa. Therefore, it is necessary 1o revise the views on
macroecological patterns of the distnbution of spore
organisms and on the methods for their identufication.

MATERIALS AND METHODS

Myxomycetes Arcyria stipata and A. imperialis, the
nivicolous species Lamprodenma  pseudomaculalum,
and basidiomyeetes Disciseda hvalothrix and Plewrofus
pulmonarivs have been selected as model organisms.
The fruiting bodies of fungi and sporophores of myxo-
myceles were collected during field research. Dried
samples were stored in the NSK herbarium. To con-
firm the accuracy of species identification of myxomy-
celes and fungt samples, we used both classical meth-
ods based on analyvses of morphological features,
including scanning electron microscopy, and modem
molecular biology methods.

To isolate wtal DMNA, a FitoSorb reagent kit was
used (Synthol, Moscow). A fragment of sporophores of
myxomyceles (0.002 g) or fruit bodies of fung: (0.02 g)
was homogenized in an extraction buffer {100 and
300 pL., respectively). DMNA lysis, precipitation, puri-
fication, and elution were performed according 1o the
manufacturer's protocol.

CONTEMPORARY PROBLEMS OF ECOLOGY  Vol. 13
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Region 18 rDNA (S5U) was amplified with primer
pairs (5'=3") 51 (AACCTGGTTGATCCTGCC) —
SURR (GACTTGTCCTCTAATTGTTACTCG) for
dark-spored (Fiore-Donno et al., 2012) and (5'-3")
SFATR (AATCTGCOAACGGCTCCGTA)) — SR4Bnght
(MTGCTOGGCACCAGACTTGT)  for  light-spored
(Fiore-Donno et al., 2003) myxomycetes. The ITS1—
5.85—I1T52 fungal rDNA region was amplified with
primers (5-3) ITSIF (CTTGGTCATTTAGAG-
GAAGTAA) and ITS4B (CAGGAGACTTGTA-
CACGOTCCAG) (Gardes and Bruns, 1993).

HS Tag DNA polymerase { Evrogen, Moscow) was
used for PCR. PCR was performed in a C1000 thermal
cycler (Bio-Rad, United States). The electrophonesis
results were visualized in the Gel Doc XE + Imager
system (Bio-Rad, United States). DNA amplicon
sequencing was carried oult at the Genomika Central
of Collective Use, Siberian Branch, Russian Academy
of Sciences (MNovosibirsk, Russia).

As a result, we received one new sequence for the
S5U region for dark-spored and for light-spored myvx-
omyeeles; for the species Arcyria fmperialis, 10 was
obtained for the first time. We also obtained two new
sequences for the [TS1-3.85—1T52 region for the sam-
ples of fruit bodies of the genus Plewrodus and one for
Disciveda hyalothric. Additional TS sequences from
GenBank (htip:/ Msww nebi nlmonih gov/Genbank /)
were selected based on the results of BLAST analysis
and were also aken for taxa close o the species 1den-
tfied by us.

The final data set included seven sequences in each
data block (SS5U for dark-spored and light-spored myx-
ormyveetes and ITS for fumgl) for constructing phyloge-
netic trees. An overview of all myxomyeeie and fungal
sequences usad for tree reconstruction, including spe-
cies names, herbanum specimen/sirain numbers, and
GenBank access numbers, is given in Table 1.

MNucleotide sequences were aligned using the
ClustalW method (Higging et al, 1994) in MEGA 7
(Kumar et al., 2016). Reconstruction of phvlogeny was
done using the UPGMA method (Sneath and Sokal,
1973). We present the optimal trees with the sum of
branch lengths of 0.1122 for Lamproderma psewdomaca-
latum, 07854 for Arcyria imperialis, 0.2791 for Disciveda
hyalothric, and 0.233] and 01786 for Pleurotus pulmo-
marius. On dendrograms next to branches, values in the
bootstrap test {1000 repetitions) | Felsenstein, 1985) of
over than 75% are presented. Evolutionary distances
were calculated using the maximum composite likeli-
hood method (MCL) (Tamura et al., 2004). All posi-
tions with gaps and ambiguous data were excluded. The
numbers of positions in the block of this phylogeny
analysis are 335 for Lamproderma pseudomaculatum,
491 for Arcyria imperialis, 676 for Disciseda hvalothrix,
and 615 and 599 for Plewrotus pulmonarius. Evolution-
ary analysis was carried out in MEGA 7.
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Table 1. Sequences for Alignment

VLASENKOD et al.

Species Herbarium specimen,/strain GenBank no.

Lamproderma psevdomacilanim MNSK 103001 MMNS13624
Lampraderma peeudomacidaiom MM3T354 JQO319ES
Lamproderma psevdomacilanim AMFD1ED JO03 1986
Lamproderma psewdomacilanim LE 285191 JQE12674
Lamproderma macularum MM3IT059 T 19E2
Lamproderma macularum LE 285787 JOQE126T3
Lamproderma crisiaium LE 285764 IR 2644
Areyria imperialis MNEK 1030007 MMNBM642E
Areyria stipaia AMFD 257 EF513170
Hemitrichia imperialis sc226 16 KT358649
Hemitrichia imperialis sc27015 KT3538650
Areyria denwdata AMFD AYG43825
Areyria denuwdata sc22610 KT3538640
Trichia varia sc25116 K M495056
Plewrotus of. pulmonarius MK 1014216 MMNITI4S
Plewrotus pulmonarius MN3K 1014214 MMNITIHE
Plewrotus pulmonarits ATCC 62EET IX5354094
Plewrotus pulmonarius 4203 AY450349
Plewrotus pulmonariis ECS-01%91 GUTI2I8T
Plewrotus pulmonarius LINMIP30 KT273376
Plewrotus pulmonariis MHHMNL 8215 KLI518325
Plewrotus pulmonariis Fli36 KEY939738
Plewrotus pulmonariis FUM-07T KY951484
Plewrotus pulmonariis FUM-103 KY951485
Plewrotus pulmonariis FUM-096 KY951486
Plewrotus pulmonariis FLIM-0%9] KY951487
Plewrotus pulmonarius | EY 962468
Plewroius pulmonaris P53 EY 962465
Plewrotus pulmonariis BORHFO429 MHITROET
Plewroius pulmonaris extr(l2 MH444517
Plewrotus pulmonariis BCRC36906 MH453616
Plewrotus pulmonarius MHHMNL 8215 MEK214409
Plewrotus pulmonarius Pl ME936E19
Plewrotus pulmonarius Pz M K956E20
Plewrotus pulmonarios P4 MK956E22
Plewrofus pulmonariis ICMP 18163 MH395973
Plewroius cf. erypngii Cl FI51454%9
Plewrofus osfreafus AFTOL-1D 564 AYR540TT
Plewroius populinus 9936 AY450346
Plewrotus calypiraius P&T EY962483
Disciseda fyalothrix MNIK 1014099 MMN131399
Diseiseda candida STB304 ELR33654
Disciseda bovisia MI5078 DOQ112627
Bovista aestivalis MITI22 112620
Lyeoperdon perlafum MI4654 DO 112630
Fascellum pratense MI4E64 112554
Myrenasirum cortun KM 162954 GO 1488
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Lamproderma pseudomaculaium JOO319E5

Lamproderma sp. JQE12674

Lamproderma pseudomaculaium JO031986

Lamproderma pseudomaculaium MMND13624

Lamproderma macwlatmm Q031982

Lamproderma macwlatum JQE12673

Lamproderma cristaimm 10)E]1 2644

peesdomacnfetar { NS K I0R0000 /W MD13624)

from Movossharsk regaon with other related 1axa. The genetic distance is 00000 with %99 boostrap support for the L. peeudomacuie-

I branch.

RESULTS

Lamproderma pseadomaculatum Mar. Mey. et Pou-
lain. (Figs. 1, 2a—2e, 3i, and 8d).

Many representatives of the genus Lamproderma
have a unigue feature for myxomyestes: they form spo-
rophores at the border of the meltung snow in the
alpine and subalpine zones {(Mevlan, 1931; Stephen-
son el al., 2000; Ronikier, A. and Rombkier, M., 2009)
and exhibit rather high selecuvity o environmental
conditions { Erastova et al., 2017).

Several colomies of Lamprodenma sp. were found
and then regulady observed from 2009 w 2019 in the
shrub communities in the middle of birch and pine—
birch forests (Fig. 4) on the termitory of the natural for-
esl massil of the Central Siberian Botanical Garden,
Siberian Branch, Russian Academy of Sciences
(CS5BG 5B RAS) (Russia, Novosibirsk). Such a long
period of observations prove the nonoccasional nature
of the presence of representatives of this genus in these
specific habitats located in the reliel microdepres-
sions, where snow remains in the spring fora long time
after it has already melied in the surrounding warm
areas. Lamproderma sporophores formed on the bor-
der of melting snow, on the previous vear's dry slems,
and one the litter of ostrich ferns.

In the CSBG SB RAS, the species of the studied
sample was affiliated by molecular biology methods
based on determination of the nucleotide sequence of
55U rDMNA (GenBank no. MN913624). A compari-
son with the GenBank data based on BLAST analysis
showed that a rare nivicolous species of myxomycele,

CONTEMPORARY PROBLEMS OF ECOLOGY  WVol. 13

Lamproderma pseudomacalatum, inhabits the plain
territory, although it was previously known only from
MOUNLAIROUS FERIOns.

Studiad samples: Movosibirsk region, Novosibirsk,
CSBG SB RAS, 547°48750% M, B3°06°29" E, Podux
avimm Mill. shrub communities in a depression in the
middle of a pine—birch forest, on the previous vear's
dry stems and litter of Mattenccia siruthiopteris (L)
Toud., 28 1V 2019, A ¥ Fasenko, NSK 1030001,

L. peeudomaculatum  was  first  wdentified by
AN Viasenko in the Asian part of Russia. In Russia,
the species was previously known from the European
part { Erastova et al., 2017). Dstributed in the moun-
tainous regions of Europe (Germany, France, and
Austria) and Asia (Japan). Rare species.

Arcyria impertalis (G. Lister) Q. Wang e1 Yu Li
(Figs. 5, 3b—3e, 3z—3h).

Firsily, on the basis of specific morphological fea-
tures of the structure of the capillitium, the species was
affiliated by G. Lister in 1929 1o the genus Hemitrichia,
fam. Trichiaceae, as M. imperialis. In 2006, 1t was
transferred 1o the genus Areyria by Q. Wang and Yu Li

A. imperialis sporophores somewhat resemble
those of the marphologically close species A. sfipafa
(Figs. 2(=2h, 3a, 30). A. sepaia sporophores are
crowded, deformed from mutual compression, while
in A, imperialis they are not only crowded and
deformed from mutual compression, but also very
often form pseudoasthalium with a loss of personal-
ity. Fresh A, imperialis sporophores are pink 1o dirty
pink; in A. stipafa, they are red with a purple nt.

Moo 4 2020

103



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

350

VLASENKO et al.

Fig. 2. Lamproderma pseudomacularum (NSK1030001): (a) sporangia (SEM), 200 um: (b) capillitial threads and stalk (SEM),
100 pm; (), spore (SEM), 2 um: (d) end of the capillitial threads (SEM), 40 um; and {e) ormamentation of capillitial threads
(SEM), 2 pm. Arcyria stipata: (1) capillitial threads (SEM), 100 um: (g) spore (SEM), 2 um: (h) capillitsal threads (SEM), 10 pm.

During prolonged storage in the herbarium, sporo-
phores of both A. imperialis and A. stipata acquire a
reddish brown hue. A significant diagnostic sign is
the structure of capillitium: the A. imperialis capilli-
tium consists of very long threads, rarely branching,
ornamented with spiral thickenings, with no free
endings. The similar structure of sporophores and

CONTEMPORARY PROBLEMS OF ECOLOGY

the similarity in the color of old fruiting bodies can
lead to misleading in species identification. Our sam-
ples are morphologically identical to the type. In
Siberia, this species fruits in the fall (September—
November), often after the first frosts, on dead
deciduous wood and windfall in deciduous and
mixed forests (Fig. 6).
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Fig. 3. Arcyria stipata: (a) Omamentation of capillitial threads (SEM), 1 pm: (b) Arcyria imperialis (NSK1030007): capillitial
threads (SEM), 100 pm; (¢) spore (SEM), 2 pm; (d) capillitial thread (SEM), 20 um: (¢) omamentation of the capillitial thread
(SEM), 2 um: Argyria stipata: (f) colony (RL), 2 mm: Arcyria imperialis (NSK1030007): (g) pseudoaethalium (RL), I mm;
(h) colony (RL), | mm; and Lamproderma pseudomacularum (NSKI1030001): (i) sporangia (RL), 1.5 mm.

Studied samples: Novosibirsk region, Novosibirsk,
CSBG SB RAS, 54°49°36" N; 83°06’18" E. pine—
birch—aspen forest, on the dead wood of aspen, 02 X
2008, A.V. Viasenko, NSK 1030007.

Arcyria imperialis was previously first identified by
A.V. Vlasenko in Russia (Vlasenko and Novozhilov,

CONTEMPORARY PROBLEMS OF ECOLOGY  Vol. 13

2010, 2011: Novozhilov et al., 2010). The species afTil-
iation of the studied sample was additionally con-
firmed with the help of SEM, as well as by molecular
biology methods at the CSBG SB RAS. The nucleo-
tide sequence of SSU rDNA was determined for the
first time for this species (GenBank no. MN966428).
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Fig. 4. Habitat of Lamproderma pseudomacwlatum (NSK1030001) in Novosibirsk region: shrub communities with ostrich fern in
depressions in the middle of a pine—birch forest.

Hemitrichia imperialis KT358649
80 | Hemitrichia imperialis KT358650

90 Arcyria stipata EF513170

———— Arcyria imperialis MN966428
Arcyria denudata AY643825
97 ‘
Arcyria denudata KT358640

Trichia varia KM495056

'y L L ]

030 025 020 015 010 0.05 0

Fig. 5. SSU-based UPGMA tree shows the phylogenetic relationships of Arcyria imperialis (NSK 1030007 /MN966428) from
Novosibirsk region with other related taxa. Genetic distance 0.104 with 830% bootstrap support for the Arcyria imperialis branch.

This sequence can be used as a unique barcode for Disciseda hyalothrix (Cooke et Massee) Hollds
molecular identification of the species. The species is  (Figs. 7, 8a: Vlasenko et al., 2020: 38).

common in Asia (Japan); other finds in Europe require : sty 1
confirmation, since two sequences—KT358649 and The species afTiliation of the studied samples was con-
KT358650—of the GenBank are completely identical to  firmed using molecular biology methods at the CSBG SB
the sequence EF513170 obtained from A. stipata sample.  RAS. The nucleotide sequence ITS1-58S-1TS2 rDNA
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Fig. 6. Habitat of Arcyria imperialis (NSK 1030007) in Novosibirsk region: plant communities in the lower pars of the slopes and
bottoms of gullies.

Vascellum pratense DQ112554

Lycoperdon pratense DQ112630

Bovista aestivalis DQ112620

Disciseda bovista DQ112627
Disciseda candida EUS33654
Disciseda hyalothrix NSK 1014099
Mycenastrum corium EUS833666

005 004 003 002 001 0

Fig. 7. ITS-based UPGMA tree shows phiylogenetic relationships of Disciseda kyalothrix (NSK 1014099/ MN 151399) from Altai
krai with other related taxa. Genetic distance 0.071 with 605 bootstrap support for the D. hyalothrix branch.
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Fig. 8. Disciseda hyalothrix (NSK1014099): (a) fruiting body in nature, Plewoms pulmonarius (NSK 1014216): (b) fruiting body
in nature; Pewrotus pulmonarius (NSK1014214): (¢) fruiting body in nature: and Lamproderma pseudomaculation (NSK 1030001 ):

(d) sporangia in nature.

was determined for the first time for this species (Gen-
Bank no. NSK 1014099). This sequence can be used as
a unique barcode for the molecular identification of the
species.

Studied samples: Altai krai, Krasnoshchyokovsky
district, Tigirekskiy Nature Reserve, 3 km west from
the rural location Tigirek, on the eastern outskirts of
the Dragunsky Kluch gorge. Dragunskaya cave,
S1°09°11" N, 82°58'47" E, on the cave ground, 05 VII
2018, VA. Viasenko, NSK 1014099.

Disciseda hyalothrix was identified for the first time
by V.A. Vlasenko in Altai krai (Vlasenko et al., 2020).
Distributed in Europe, Asia, North and South Amer-

CONTEMPORARY PROBLEMS OF ECOLOGY

ica, and Australia. Rare species. It develops as a sapro-
troph on soil. in mountainous rocky steppes (Fig. 9).
Plearotus pulmonarius (Fr.) Quél. (Figs. 10, 11, 8b. 8c).
Studied samples: Novosibirsk region, Novosibirsk,
Akademgorodok, birch plantings, on the roots of birch,
14 V111 2018, VA. Viasenko, NSK 1014216. Same loca-
tion, rowan plantings, on a shrinking trunk of alive
rowan, 15 VII 2018, VA. Viasenko, NSK 1014214.
Species affiliation of the studied samples was con-
firmed by molecular biology methods at CSBG SB RAS.
The nucleotide sequence ITSI-5.85-ITS2 rDNA
was determined for the studied fungal samples (Gen-
Bank nos. MN 179415 and MN179418). The species
P. pulmonarius is ubiquitous, except for in Greenland
Vol. 13
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Fig. 9. Habitat of Disciseda hyalothrix (NSK1014099) in Altai krai: petrophytic steppe communities on mountain slopes with
southern expositions, mountain—forest—steppe belt.

Pleurotus pulmonarius MN 179418
77

99" Pleurotus pulmonarius 1X535494

Pleurotus cf. pulmonarius MN 179415

Pleurotus cf. eryngii F1514549

Pleurotus ostreatus AYS54077

Pleurotus populinus AY450346

Pleurotus calyptratus KY962483

A\ A A A A
0.10 0.08 0.06 0.04 0.02 0

Flg 10. ITS-based UPGMA 1tree shows phylogenetic relationships of P pulmonarius (NSKIOMZI;:Q!NI?NIS and
NSKI1014214/MNI179418) from Novossbinsk region with other related taxa. The genetic distance is 0.002 with 99% bootstrap sup-
port for the P pulmonarius branch.
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Pleurotus pulmonarius MH 178087 Malaysia
Pleurotus pulmonarius MH 14444817 Taiwan
Pleurotus pulmonarius KY951486 Malaysia
Pleurotus pulmonarius KY939738 China
Pleurotus pulmonarius MH395973 New Zealand
Pleurotus pulmonarius KT273376 Nigernia
Pleurotus pulmonarius KY962469 SouthKorea
Pleurotus pulmonarius AY450349 Sweden
Pleurotus pulmonarius KU518325 China
Pleurotus pulmonarius MH453616 Taiwan

~ Pleurotus pulmonarius GU722287 Mexico
Pleurotus pulmonarius MK956820 India
Pleurotus pulmonarius KY951484 Thailand
Pleurotus pulmonarius KY962468 South Korca
Pleurotus pulmonarius MK956819 India
Pleurotus pulmonarius MK956822 India
Pleurotus of. pulmonarius MN 179415 NOVOSIBIRSK
Pleurotus pulmonarius MK214409 China
Pleurotus pulmonarius MN 179418 NOVOSIBIRSK
Pleurotus pulmonarius KY951485 Malaysia
Pleurotus pulmonarius KY951487 China

— Pleurotus ostreatus AY854077

Pleurotus calyptratus KY962483

Fig. 11 ITS-based UPGMA 1ree shows phylogenetic relationships of P pulmonarius from various regions of the wordd. The
genetic distance is 0.013 with 99% bootstrap support for the £ pulmonarius branch.

and Antarctica. Frequently occurring species. A sap-
rotroph or parasite of woody plants, develops both in
natural plant communities and in urban plantings
(Vlasenko, A. and Vlasenko, V., 2018; Vlasenko et al.,
2019). P. pulmonarius is morphologically and ecologi-
cally close to P, ostreatus. DNA barcoding will help to
differentiate these species. P. pulmonarius can be dis-
tinguished from P. ostreatus as early as at the stage of
alignment of nucleotide sequences by the typical dele-
tion of part of the nucleotides.

DISCUSSION

The Everything is Everywhere (EiE) hypothesis was
proposed a little less than a hundred years ago.
According to il. microorganisms are cosmopolitan
and the absence of any species in a particular habitat is
determined by the limiting actions of the environment
(Beijerinck, 1913). This hypothesis was successfully
applied to protists, and then extrapolated to all organ-
isms smaller than 2 mm (Finlay and Clarke 1999;

CONTEMPORARY PROBLEMS OF ECOLOGY

Fenchel and Finlay, 2004; Foissner and 2006). as they
could fairly easy spread via microscopic propagation
around the world.

Myxomycete spores are known 1o spread by the wind
(Alexopoulos, 1963; Stephenson et al_, 2008; Tranet al.,
2008), insects (Keller and Smith, 1978; Blackwell et al.,
1982: Newton and Stephenson, 1990; Stephenson
et al., 1994), and water (Vlasenko et al., 2016).

An analysis of marker nucleotide sequences of
rDNA of the nivicolous myxomycete Lamproderma
pseudomaculatum that develops in Novosibirsk region
in early spring showed that the myxomycete species
that were previously considered strictly nivicolous can
be detected on the plain territory. Moreover, samples
of L. pseudomacuiatum collected in the mountains and
on the plain do not have intraspecific genetic poly-
morphism. As for another myxomycete species studied
by us that sporulates in late autumn, Arcyria imperialis,
it could occur to be rarer than was previously thought,
unlike species A. stipata, which is more common and
widespread in Eurasia. This was confirmed by the
Vol. 13

No.4 2020

110



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

METHODS AND DIFFICULTIES OF IDENTIFYING SPECIES IN STUDIES

analysis of seguences from GenBank obtained from two
samples of A, imperalis (KT338649 and KT358650),
which form a common phylogenetic clade with the
sequence of the reference Arcpria siipata (EF5131).
Thus, an erroneous identification based on a guick
analysis of morphological characters can lead to an
error not only in species affiliation in GenBank, but
also an erroneous interpretation of the range of a spe-
cies and genus. This is fully tvpical for the gasteromy-
cele Disciseda hyalothrix, which was detected in the
Altai Republic {Gorbunova and Rebriev, 20016) bui,
without SEM, was mistakenly indicated as Disciseda
echrochalcea. A comparison of the incomplete marker
nucleotide sequences ITS1-585—ITS2 of gasteromy-
celes from the genera Disciveda and Bovista shows that
ithe names of the taxa described from the Altai-Sayan
region are likely to be synonyms: Bowisle altaica
Rebriev et Gorbunova — Bovisla tomentosa (Vittad.)
D¢ Toni and Bowvista disciseda Rebriev et Gorbunova
and Bovisie subcatastwra Rebriev et Gorbunova —
Bovista hollosii Jeppson, Finy et E. Larss.

Since the influence of natural ecological and geo-
graphical barriers on the disinbution of macroscopic
basidiomycetes has not been considered in terms of the
EiE hvpothesis before, we ook wood-desiroyving
basidiomycete fungus Plenroius pulmonarivs {Lung
Oyster mushroom), registered on five conlinents, as a
maodel object. An analysis of the nucleatide sequences
obtained by us, as well as those from GenBank,
showed a low genetic polymorphism of selected rDNA
loct in Plewrotus pulmonarius samples from different
continents, which contradicts the MEH theory {miodd-
erale endemicity hypothesis), which was previously
discussed in the scentific community.

There are narrow endemic species among fungi,
but many fungi are cosmopolitan. Global diversity and
geography of soil fungi has shown that strong biogeo-
graphic relationships between disiant  continents
reflect the relatively efMcient distribution of propagules
of microscopic soil fungt over long distances when com-
pared with macroorgamsms (Tedersoo et al., 2014).
Despite the fact that Plewrotus pulmonarius has rela-
tively large fruiting bodies (up to 20 cm in diameter), it
exhibits properties identical to microscopic soil fungi,
which contribute to settlement over considerable dis-
lances.

The fungal spores are actively distribuied by air
over distances of thousands of kilometers { Hallenberg
et al., 2001; Norden and Larsson, 2000), which was
proven by the method of monocarvotic Chaploid) col-
onies—baits, one of the simplest of the few methods
used to detect spores of fungl carred by air Mows. 1t
was first described in 1984 (Adams et al., 1984; Wil-
liams et al., 1984). This species-specilic method of
spore catching was purposefully used to detect fungi of
the genus FPlewrofus rom various geographically
remote regions located on different continents {Vilga-
lys and Sun, 1994). In the experiment, MORGCATVOLIC
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test strains representing five ntersterile groups in the
Pleurotus ostreatus morphocomplex were used as bait
for trapping spores. The results of the distnbution of
Pleurotus infersterile groups on different continents
indicate that the data on species distribution oblained
in expenments on the capture of spores do nol always
correspond o the available data on the species distri-
bution based on traditional methods of collecting and
counting fruiting badies. It tumed out that fung: of the
genus Plewrofus are much more widespread than was
previously thought. For example, dicarions Plewrotus
diamor have been found in Hawaii, Switzerland, Can-
ada, and China, although this species was previously
thought 1o be of a pantropic distrabution (Corner,
1981; Pegler, 1977, 1986).

The moderate endemicity model 15 apparently suit-
able only for individual species specialized in relation
o biotopes and substrates, whose spores are spreading
over greal distances and do not find suiable environ-
menis for colonization.

COMNCLUSIONS

The msufficient consideration of diagnostically
significant morphological features and the rare use of
scanning electron microscopy in the study of myxo-
mycetes do not allow us o draw a boundary between
morphologically similar species, resulting in a misun-
derstanding of therr ecology and geography. The gold
standard of taxonomic identification should consist of
a complex of traditional and modern methods: mor-
phological analysis using the high-precision capabili-
ties of scanning eleciron microscopy and light micros-
copy, as well as comparison with voucher sequences of
selected rDMNA loa of fung! and myxomyceetes of pub-
lic reference databases. Al present, there are some
international databases with micro- and macropholos
of fungi and their habitats in addition o barcodes and
a morphological description of species.
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Morphological feature of Picipes (Polyporus)
rhizophilus
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Abstract. Based on morphological research methods, the morphological
characteristics of a rare species of polyporoid fungi — Poelyporus
rhizophilus, adapted to live as a parasite of grasses in steppe communities
of subarid and arnd regions, were evaluated. Morphological structures of
frutting bodies of fungi are subject to variability, which may be due to the
influence of environmental factors and the specifics of the substrate on
which the fruiting bodies of fungi develop. The appearance of identical
morphological features in different phylogenetic groups is adaptive
convergent. In this regard, molecular genetic research 15 a necessary
condition for distinguishing taxa and clarifying their phylogenetic
relationships.

1 Introduction

The species Polyporus rhizophilus was first descnibed from Algeria in 1894, In Russia, 1t 1s
common in subarid regions, where 1t 1s found n steppe commumities, on the roots of plants
from the grass family, mainly on Stipa sp.

Due to the ecological charactenistics of the species, due to the destruction of habatats,
plowing of steppes and grazing, this species 1s under threat of extinction. It 1s included in
the list of taxa in the Red Book of the Russian Federation [1]. as a species that needs
special attention to the state in the natural environment and momitoring. It 15 also included
in a number of regional Red Books. Due to the ranty of the species, 1ts weak representation
in herbariums of Russia (about 2() samples) and their poor preservation, the morphology of
well-preserved fruiting bodies of P. rhizophifus from Russia was studied in detail and
characterized using light microscopy methods to identify and characterize its regional

specificity.

2. Materials and methods

Samples of P. rhizophilus fruiting bodies were selected to study morphological features. A
total of 14 samples of fruiing bodies of P. rhizophilus were studied, stored in the
herbariums of the CSBs SB RAS (7 samples) and BIN RAS (7 samples).

* Corresponding author: viasenkomveesi@mail. mu
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Among the diagnostic features were taken into account morphometric parameters of the
pores and spores (L, mun — mumimum length; L max 15 the maximum length, Lm, 15 the
average length; W omin — mummum width; W max — maximum width; Wm 15 the average
width; Q. min — ratio the minimum length to minimum width: ) max — the ratio of
maximum length to maximum width; Qm, the ratio of average length to average width),
amd the number of pores per | mm.

Macromorphological features were studied using the SteREO Discovery.V20. The
spores were studied in detail using a light microscope Axiolmager.Al. Samples for
microscopy were prepared from a piece of tissue tubes that were placed in a drop of water
with the dye methylene blue on a shde. The samples were studied by viewing and changing
the parameters of morphologeal structure.

3. Results and Discussion

Among the complex of morphological species of Palvporus s. |, a number of species have
traditionally been assigned to the intragemital morphological Polyporellus group. This
group includes the following species P. arcwlarius, P. brumalis, P. ciliarus (fig. 1),
widespread in Russia |2, 3], and also P. corylinus, found in the Mediterranean regions of
Europe and Western North Afnca, sumlar to it 15 Mediterranean-Macaronesian P
meridionaiis, and also tropical P. fricholoma.

Species of this group are characterized by medium-sized basidiocarps, up to 10 cm in
height, with a Central leg, without a black cuticle, except for old fruit bodies, medium-sized
spores, 68 by 2-3. 5 mucrons [4, 3).

The pore parameters of the studied P. Mitzophilus samples varied within the following
limmats (table 1): L, mm mon = 0013-0038; L, mm max = 0.26-1.14; Lm, mm = (.42 W, mm
mun = (L0E—0.23; W, mm max = 0.21-0.70: Wm, mm = 0.24; O, mm min = 1.20-2.22; (),
mm max = 1.13-2.70; Qm, mm = 1.74. The average number of pores per 1 mm based on
the average length and width of the pores 15 2.4-4.1 pieces per | mm.

Table 1. Pore parameters of the studied #. rhizophifus samples from Russia.

Specimens L. mm L, mrm W, mm Wm mm ) mm m mam
NEK 0.23-0.6] .38 0.13-0.40 .24 1.76-1.52 1.58
1013002

NEK (0. 20-0. 56 .37 0.11-0.21 .17 1.80-2.70 217
1013093

NEK 0.33-0.82 (.55 0.17-0.48 0.23 1.94-1.71 1.6
1013095

NEK 0.21-1.14 .68 0.15-0.70 .43 1.40-1.63 1.58
1013150

NEK 0.17-0.32 0.23 0.15-0.22 .18 1.2(-1.45 1.28
100 3059

MEK 0L 18-0.70 (.52 0.09-0.30 0.20 2.00-2.33% 2.60
101 3096

NEK 0.38-0.62 (.50 0.22-0.53 .37 1.73-1.17 1.35
1003097

LE 31206 0.21-0.57 0.41 0.17-0.40 0.26 1.23-1.42 1.58
LE 31183 0. 19-0.57 .43 0.01-0.37 0.22 1.73-1.54 1.95

2
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LE 18555 .1 3-0.30 .24 0.08-025 .14 1.62-1.20 1.71
LE 31202 0.31-0.64 . 0.14-0.33 0.22 2.21-1.94 2%
LE 291919 019067 (.46 1 2-0047 0.2% 1.54-1.42 1.64
o'm 2194 0.20-0.26 0.24 0.09-0.23 .15 222-1.13 1.6
LE 20119% 0.32-0.54 .42 023031 0.27 1.5%-1.74 1.535

The spore parameters of the sded P, shizophifus samples vaned within the following

limmits (table 2): L, pm min = 6.22-7.91; L, um max = £.06 — 10.64; Lo, pm = 7.80: W, um

mun = 242-3.29 W, pm max = 3.36-4.71; Wm, pm = 3.52: (), um mun = Z.00-2.64: ),
pm max = 1.86—2.40; Qm, pm = 2.23.

Tahle 2. Spore parameters of the studied . rhizophifus samples from Russia.
Specimens L. pm Lm, pm W, um Wm pm 0} pm Qm pm
MN5K 6.22-9.05 oG 2694 55 3.74 2.31-1.949 215
1013052
N5k .- Hi .2 105413 .60 2.28-2.14 218
1013083
MNEK G HE-H. B .0 3.00-4.38 3.74 229202 216
1013085
MN5K T01-9.24 835 300456 3.50 2.64-2.03 239
1013150
N5k h57-8.64 155 3.20-395 3.65 2.00-2.19 2.07
1013054
MNEK 5.54-8.91 1.57 242-379 2493 2.41-235 258
1013096
M5k . 30~ 10064 .S 3.10-4.71 375 212226 2.09
1013087
LE 31206 T.06-8.62 o0 300-3.85 334 235224 241
LE 31183 TAT-8.94 105 126-3.91 362 21721 214
LE 18555 . fabi- 8. L 7.30 3.10-4.02 3.53 215200 207
LE 31202 6.42-8.28 7.43 2.83-4.45 1.46 2.27-1.86 215
LE 29191% fH.28-9.11 748 3 10-4.22 3.54 2.02-2.16 211
o' 21%4 fhal-8.71 i 3.10-4.06 354 2.07-2.14 216
LE 201195 6. TE-8.07 8.3z 2.76-3.36 3.35 2.46-2.40 245

4. Conclusions

The smdy showed that P rhizophifus belongs o the polvphyletic morphological
Polyporellus group of the complex of morphological species Polyporus & 1 According to
molecular phylogeny [6], this species 18 a member of the phylogenetic Picipes clade
Polvporus s.1.
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This example shows that macromorphological structures of fruiting bodies of fungi are
subject to variability, as a result of the influence of environmental factors and the specifics
of the substrate on which the fungus develops.

The appearance of identical morphological features in different phylogenetic groups is
adaptive convergent. Conducting molecular genetic research and phylogenetic analysis is a
necessary condition for distinguishing taxa and clarifying phylogenetic relationships.

Due to the rarity of the species, its weak representation in herbariums and their poor
preservation, the morphology of well-preserved fruiting bodies of P. rhizophilus from
Russia was studied in detail and characterized to identify and characterize its regional
specificity.

Fig. 1. Specics of the morphological Polyporellus group of the Polyporus s.I. morphological complex,
distributed in Russia. A: general habitus of P. rhizophilus, the fungus grows on the roots of grasses.
B: the surface of the cap of P. rhizophilus. C: pores of P. rhizophilus. D: stem of P. rhizophilus at the
top. E: P. arcularius. F: P. brumalis. G: P. ciliatus.

The work was funded by RFBR and MCESSM according to the rescarch project 19-54-44002
Mong_T. Herbarium specimens from NSK and LE were used.
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Actotal of 72 basidiomycete species have been recorded for the first time from 13 administrative regions of Bussiaz
Altai Krai, Altai Republic, Arkhangelsk Oblast, Bryansk Oblast, Kostroma Oblast, Leningrad Oblast, Murmansk
Oblast, Movgorod Oblast, Movosibirsk Oblast, Oryol Oblast, Yaroslavl Oblast, Saint- Petersburg, Yamalo-Menets
Autonomous Okrug. An annotated species list containing the data on location, substrate, habitat type and vouch-

er numbers is provided. Melanogasier infermedius, Philebia femsjoeensiz, Suillus aurihymenius are reported as the
first records in Russia. Coprinellis subpurpureus is recorded in Russia for the second time, Gympopis versis, He-

licogipea compressa, Hypsizvgus marmorens and Jaapia argillacea are reported for the third time.

Keywords: biodiversity, basidiomyeetes, fungal distribution, Russia
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INTRODUCTION

The present report is the fifth in the seres of articles
devoled o the new regional records of fungi { Bolsha-
kov et al_, 2016, 2018; Svetasheva et al., 2017; Volobuey
et al., 2009).

An annotation record includes the data on species
location, substrate, habitat, and herbarium documen-
tation. The matenal was loaded in LE (50, Petersburg),
SVER (Ekaterinburg), NSK (Movosibirsk), AR
(Arkhangelsk)y, INEP (Apatity) herbaria as well as in
the pravate collection of Yuriv A. Rebriev — YuR {Ros-
tov-on-Don). Duplicates of all specimens are stored
in LE.

MATERIALS AND METHODS

Material was collected by Lyudmila B, Kalinina
{abbreviated as LK), Yuriv A. Rebriev (YuR), An-
ton G. Shirvaey (AShp, Oleg N. Ezhov {(OE),
Yuliva R. Khimich (YukKh), Artvom V. Leosirin (AL},
Sergey Yu. Bolshakov (5B), Vyacheslav A. Viasenko
(WV). Anastasiva V. Vlasenko (AV), Turmunkh Dejid-
maa (TD), Sergey V. Volobuey (8V), Nataliva V. Shak-
hova (NSh) and other persons indicated in the texi.
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The specimens were identified by Sergey Yu. Bol-
shakoy (abbreviated as SB). Lvudmila B. Kalinina
(LK}, Yuriv A. Rebrev (¥YuR), Anton G. Shirvaey
(ASh), Sergey V. Volobuev (5V), Yuliva R. Khimich
(Yukh), Vacheslav A Viasenko (VV), Ivan V. Zmitro-
vich (LZ), and other experts indicated in the text.

To shorten the names of administrative regions of
Russia we have used the intemational standard codes
150 3166-2:RU (150, 20010). Republic of Crimea was
abbreviated as KM.

Daia on the fungal speces distnbution in Russia 15
based on the updated database on Agaricomyeetes di-
versily { Bolshakov et al., 20107y, as well as other papers
partly referenced in previous reports { Bolshakov et al.,
2016; Svetasheva et al., 2017).

RESULTS
Agaricomyceies
Aparicales
Apioperdon  pyriforme (Schaeff’) Vizzini — new for
Arkhangelsk (rblast.

Distribution in Russia: widespread species across the ter-
ritory.
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Specimens examined: Arkhangelsk Oblast, Onezhsky
Dristrict, Onezhskoyve Pomoryve MNational Park, Chernavshi-
ni station, 64 3500°N, 37_31667°E, on litter in mixed forest
with Berula, Populus, Picea, 140820019, coll. and det. YuR
(YuR 3687, dupl. LE 321695); Primorsky District, Onezhs-
kove Pomorye Mational Park, Kotovo station, 64.68333°N,
36.73333°E, on litter in deciduous forest (Betuletum),
230820019, coll. and det. YuR (YuR 3669, dupl. LE 321693);
Arkhangelsk, 64.53441°M, 40.52280°E, on buried wood in
lawn under Larix, 3L0E. 2019, coll. and det. YuR {YuR 3636,
dupl. LE 321694).

Arrhenia vetiruga {Bull.) Redhead — new for Murmansk
Oblast.

Dristribution in Russia: KO, LEN, PSK, ROS5, TUL.

Specimen examined: Murmansk Ohblast, Kirovsk Urban
Okrug, Khibiny Mts, western slope of Kuelpor Mountain,
G7.H2394° MW, 33.63902°E, on the moss in spruce forest,
19.09.2018, coll. and det. YuKh (INEP 2651, dupl. LE
321822).

Hovizra plumbea Pers. — new for Arkhangelsk Oblast.

Diistribution in Russia: AD, AL, ALT, AMU, BEL, BRY,
CHE, CU, IEK, KB, KC, KGD., KHA, KHM, KIR, KK,
KLU, KM, KRS, KYA, LEN, LIP, MAG, ME, NGR,
NV5, PMNZ, PRI, PSK, ROS, RYA, 5A, 5E, 5SMO, 5PE,
5TA, 5VE, TA, TOM, TVE, TY, UD, VGG, VOR.

Specimens examined: Arkhangelsk Oblast, Onezhsky
Dristrict, Onezhskoye Pomorye National Park, Purnema vil-
lage, 64 38333°N, 37.41667°E, on =0il in pastured meadow,
13.08.2019, coll. and det. YuR (YuR 3654, dupl. LE 32]169%%);
Primorsky District, Onezhskoye Pomorye National Park,
Kotovo station, 64.68333°M, 36.73333°E, on soil in mixed
forest with Befwla, Picea, Pinus, 2108.2009, coll. and det.
Yul (YuR 3666, dupl. LE 321699).

Bovistella wiriformiz { Bull.) Demoulin et Rebriev — new
for Arkhangelsk Ohlast.

Dyistribution in Russia: widespread species across the ter-
ritory.

Specimens examined: Arkhangelsk Oblast, Onezhsky
Dristrict, Omnezhskoye Pomorye Mational Park, Parusnoe
station, G4 56667T°M, 36.86667E, on soil in meadow,
24082019, coll. and det. YuR (YuR 3675, dupl. LE 32170d);
the same place, Purmnema village, 64 38333°N, 37.41667°E,
on soil in pastured meadow, 29082019, coll. and det. YuR
(YuR 3684, dupl. LE 321801).

Clavaria rosea Fr. — new for Yamalo-Nenets Autono-
mous Okrug.

Diistribution in Russia: KGD, LEN, MUR, NGR, ORL,
SVE, TOM, TUL.

Specimen  cxamined: Yamalo-Mencts  Autonomous
Okrug. Labytnangi town, Zelenaya Gorka, Arctic Research
Station of IPAE UrE RAS, 37 m asl, 66.6303°N,
66 4M3°E, on =o0il in botanical garden, I7.08. 2019, coll. and
det. ASh (SVER{F) 94041, dupl. LE 321831).

Clavulinopsis wmbrinella (S5acc. ) Comer — new for Yama-
lo-Menets Autonomous Okrug.

Diistribution in Russia: KGD, KHA, KHM, LEN,
MUR, ORL, SVE, TOM, YEV.

Specimen  examined: Yamalo-Menets  Autonomous
Okrug, Shuryshkary District, eastern macroslope of the Po-
lar Urals, valley of the Synya River, 273 ma.sl., 65 6003°N,
62 4669°E, on soil under grasses in Sorbus and Retula bush-
es, 13082009, coll. and det. ASh (SWER(F) 94036, dupl.
LE 321832).

Coprinellus subpurpureus (A H. Sm.) Redhesd, Vilgalys
et Moncalvo — new for Leningrad Ohblast.
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Distribution in Bussia: PSK.

Specimen examined: Leningrad Oblast, Lomonosovsky
District, vicinity of Lopukhinka village, 3%.73966°M,
29 41331°E, on wood embedded in water at water edge of the
Lopukhinka River, LOE 2018, coll. and det. LK (LE
330281, fg. 1, b).

Mote. The second locality in Russia. Both russian find-
ings were detected in July in wet habitats in full accordance
with protologue (Smith, 1948). Rare species known in Eu-
rope from Poland, Finland, Morway, Germany, Great Brit-
ain, and Denmark { Gierceyk et al., 2011 ).

Cystosterenm murray (Berk. et M. A, Curis) Pouzar —
new for Murmansk Oblast.

Distribution in Russia: ARK, KDA, KHM., KIR, KM,
KO, KOS, KR, KYA, LEN, NGR, NVS, PER, RYA, 5VE,
TA, TYU, UD, ZAB.

Specimen examined: Murmansk Oblast, Tersky District,
regional natural monument *Vodopad na reke Chapoma™,
southerm bank of the Chapoma River, 6616863,
3E90941°E, on fallen trunk of Picea abies in spruce forest,
11.08.2019, coll. and det. YuKh (INEP 2600, dupl. LE
321833).

Flammula almicola (Fr.) P. Kumm. — new for Oryol
Ohblast.

Distribution in Russia: AD, AL, ALT, AMU, BEL, BRY,
BLU, IRK, KB, KC, KDA, KGD, KGN, KHA, KHM, KIR,
KM, KR, KYA LEN, LIP, MAG, MO, MOS, MOW, NVE,
ORE, PER, PNZ, PRI, PSK, ROS, RYA, 5E. SMO, 5PE,
SVE., TA, TOM, TVE. UD, ULY, VLG, VOR, YAN, YAR,
ZAB.

Specimen examined: Oryol Oblast, Misensky District,
vicinity of Vaolya village, 33 24660°N, 36.50011°E, on dead
crumhbled stump of Malis domestica in old orchard,
22082009, coll. 5V, M5h, det. LK {LE 314780; voucher for
the strain LE-BIM 4362).

Crymnopus vernus (Ryman) Antonin et Noordel. — new
for Leningrad Oblast.

Distribution in Russia: TOM, UD.

Specimen examined: Leningrad Oblast, Lomonosovsky
District, vicinity of Vilpovitsy village (klint), perspective
protected area " Vilpovitsky™, 3973293 M_ 29.65581°E, on
buried twigs of decidivous trecs on the slope with Dlvees, Ac-
er, Fraxinus, 07042018, coll. and det. LK {LE 330279, fig.
1, a).

Mote. The third finding in Russia. Basidiomata appear in
early spring { March — April) on twigs of deciduous trees, of-
ten close to the border of melting snow. According to An-
tonin, Moordeloos (20010) the species is rare, but widespread
in Europe.

Hemistrapharia albocrenulata (Peck) Jacobsson et E.
Larss. — new for Saint- Petersburg.

Distribution in Russia: KHA, LEN, MOS, NGR, PNZ,
PRI, PSK, 5VE, TA, TOM, TUL, UD.

Specimen examined: Saint-Petersburg, Primorsky Dis-
trict, vicinity of Lisiv Mos village, 6002508 N, 30.06097°E,
on =0il at the base of living Populus fremuda in spruce forest
with Popuiis tremrula and Oxalis acefosella, 12092019, coll.
and det. E. A Palomozhnykh { LE 330092).

Hohenbuehelia grizea ( Peck) Singer — new for Leningrad
Ohblast.

Distribution in Russia: KIR., ROS, TOM.

Specimen examined: Leningrad Oblast, Kirowvsky Dis-
trict, protected area “The Lava River Canyon™,
59.E9502°M, 31.58T08°E, on standing dead Afnuws (7) in
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Fig. 1. Basidiomata of rarcly registered fungi in Russia: a — Gymnopus vermus LE 330279 (photo by L. Kalinina); b —
Coprinellus subpurpureus LE 330281 (photo by L. Kalinina): ¢ — Pluteus inquilinus LE 314784 (photo by S. Volobuev):
d — Calocera glossaides LE 321645 (photo by S. Bolshakov): e—f — Hypsizygus marmoreus LE 314782 (photos by S. Vo-

lobuev).

mixed stands with Ulmus, Alnus, 18.11.2017. coll. and det. LK
(LE 330278).

Hypsizygus marmoreus (Peck) H.E. Bigelow — new for
Oryol Oblast.

Distribution in Russia: KYA, PRI

Specimen examined: Oryol Oblast, Orlovsky District, vi-
cinity of Zhilina village, 53.0I848°N, 36.03529°E, on living
Malus domestica in old orchard, 23.08.2019, coll. and det. SV
(LE 314782, fig. I, ¢, f. voucher for the strain LE-BIN 4379).

Note. This is the first record of the species in the Euro-
pecan part of Russia. The ITS region of nrDNA from the
specimen cited above has been sequenced (GenBank num-
ber — MWO36174).

Lignomyces vetlinianus (Domanski) R.H. Petersen ct
Zmitr. — new for Leningrad Oblast.

Distribution in Russia: KHM, KO, MOS, NGR. PRI.
SVE. YEV.

Specimen examined: Leningrad Oblast, Gatchinsky Dis-
trict, vicinity of Tamasino village, “Glebovskoye Boloto™
protected arca, 59.14638°N, 30.57001°E. on fallen trunk of
Populus tremula in mixed forest ( Picea abies. Populus tremu-
la, Berula sp.), 08.07.2020, coll. and det. D.A. Tomchin
(LE 330097).

Lycoperdon ericaeum Bonord. — new for Arkhangelsk
Oblast.

Distribution in Russia: AD, AL, KK, LEN, LIP, PNZ,
PRI, PSK, ROS, SE, TOM.

Specimen examined: Arkhangelsk Oblast, Primorsky
District. Onczhskoye Pomorye National Park. Kotovo sta-
tion, 64.68333°N, 36.73333°E, on soil in mixed forest with
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Berula, Picea, 22.08.2019, coll. and det. YuR (YuR 3668, du-
pl. LE 321803).

L. excipuliforme (Scop.) Pers. — new for Arkhangelsk
Oblast.

Distribution in Russia: widespread species across the ter-
ritory.

Specimens examined: Arkhangelsk Oblast, Onezhsky
District, Onezhskoye Pomorye National Park. Parusnoc
station, 64.56667°N, 36.86667°E, on soil in mixed forest
with Betula, Populus, Picea, 26.08.2019, coll. and det. YuR
(YuR 3679, dupl. LE 321804); Arkhangelsk, 64.53441°N,
40.52280°E, on soil in lawn under Larix, 31.08.2019, coll.
and det. YuR (YuR 3685, dupl. LE 321805).

L. lambinonii Demoulin — new for Arkhangelsk Oblast.

Distribution in Russia: AD, AL, CHE, IRK. KAM, KC,
KDA, KYA. MAG. MO, MOS. NGR, PRI, ROS, RYA,
SVE. TOM, TYU. ULY, YAN.

Specimen examined: Arkhangelsk Oblast, Primorsky
District, Oneczhskoye Pomorye National Park, Kotovo sta-
tion. 64.68333°N, 36.73333°E, on litter in mcadow,
21.08.2019, coll. and det. YuR (YuR 3667, dupl. LE 321806).

L. molle Pers. — new for Arkhangelsk Oblast.

Distribution in Russiaz AD, AL, ALT. AMU, BEL.
CHE. DA, IRK, KC, KDA, KGD. KHA, KHM. KK, KM,
KR, KYA, LEN, MAG. MO, NGR, NVS, PNZ. PRI,
PSK, ROS, RYA, SA, SAK, SAM, SAR. STA, SVE, TA,
TOM, TUL, TVE, TY, UD. YAN, YEV.

Specimens examined: Arkhangelsk Oblast, Primorsky
District, Onczhskoye Pomorye National Park, Kotovo sta-
tion, 64.68333°N, 36.73333°E, on litter in mixed forest with
Betula, Picea, Pinus, 21.08.2019, coll. and det. YuR (YuR
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664, dupl. LE 321807); the same place, Parusnoe station,
G4 56667T°M, 36.86667°E, on litter in mixed forest with Be-
inla, Populus, Pieea, 26.08. 20019, coll. and det. YuR (YuR
3677, YuR 3678, dupl. LE 321808, LE 3218049).

L. pratense Pers. — new for Arkhangelsk Oblast.

Dristribution in Russia: AL, ALT, AMU, AST, BEL, BU,
IRK., KC, KGD, KM, KO, KES, KYA, LIF. MO, MO5,
NGRE, NVE, PMNZ, PSK, RO5, EYA, 5A, SE, 5PE. SVE,
TA, TOM, TY, UD, VOR, YAMN.

Specimen examined: Arkhangelsk Oblast, Onezhsky
Dristrict, Omexzhskoye Pomorye Mational Park, Parusnoe
station, G4.56667°MN, 36.86667°E, on soll in meadow,
24082019, coll. and det. YuR (YuR 3674, dupl. LE 321810).

L. wmbwinum Pers. — new for Arkhanpelsk Oblast.

Dristribution in Russia: AD, AL, ALT, AMU, BEL, CE,
CHE, KaM, KB, KC, KDA, KGD, KHA, KHM. KIE.
KE, KM, KO, KK, EYA, LEM, LIP, MAG, ME, MO,
MOS, MUR, NGR, NVE, PNZ, PRI, RO5, RYA, 54,
S5AK, 5E, 5TA, SVE, TA, TOM, TUL, TVE, UD, VOR.

Specimens examined: Arkhangelsk Oblast, Onezhsky
Dristrict, Omezhskoyve Pomorye Mational Park, vicinity of
Pumema village, 64_3500°M, 37.31667°E, on litter in mixed
forest with Betula, Populus, Picea, 16082019, coll. and det.
YuR (YuR 3663, dupl. LE 321811); the same place, Parusnoe
station, 64.536667°M, 36.86667°E, on litter in mixed forest
with Befwla, Popedus, Picea, 24.08.2019, coll. and det. YuR
(YulR 3673, dupl. LE 321812}, 27.08.2019, coll. and det. YuR
(Yul 3682, dupl. LE 321813).

Merismodes anomala (Pers.) Singer — new for Altai Krai
and Altai Republic.

Dristribution in Russia: ARK, CHE, KYA, LEN, MOS,
MOW, NIZ, NVS, OMS, PNZ, P5SK, 5A, 5MO, 5PE,
SVE, TOM, TVE, YAMN.

Specimens examined: Altai Krai, Zmeinogorskiy dis-
trict, near the Tigirek village, eastern bank of the Bolshoy
Tigirek River, SL11IEE"N, 82 92480°E, on fallen branch of
Betula pendula in birch forest, 05072007, coll. AV et VV,
det. VV (NSK 1014544); Altai Republic, Kosh-Agachsky
Dristrict, near Belyashi (£hasater) village, southermn bank of
the Zhasater River, 49.691258°M, H7.43480°E, on fallen
branch of Afrus sp. in swamp with bushes, 23.08.20019, coll.
VW, AN, TD, det. VV (MNSK 1014476, dupl. LE 321689).

Mucranella flava Comer — new for Altai Republic.

Diistribution in Russia: ARK, BA, KHM, KIE, KR,
LEM, MO, MUR, PSK, SPE, 5VE, TOM, TVE.

Specimen examined: Altai Republic, Kosh-Agachsky
district, near Belyashi (Zhasater) village, 49.72418M,
87.39444"E, on fallen branch of Pieea abovata in larch-ce-
dar-spruce forest, 23.08. 2019, coll. AV et V¥, det. VIV (NSK
1014545, dupl. LE 321688).

Mycerinis quercens {Britzelm.) Antonin et Moordel. —
new for Leningrad Oblast.

Dristribution in Russia: AD, AL, BRY, IRK, KB, KC,
KGD, KHM, KK, KLU, KM, KYA, LIP, MOS, NGE,
PNE, RYA, 5AM, 5E, TA, TUL, VOR.

Specimens examined: Leningrad Oblast, Kingiseppsky
Dristrict, wicinmity of Velikino village, 39.63113%M,
28.60464°E, on fallen leaves of Querncus rofuer in old-growth
uercus roburalley, 22 102018, coll. DA Tomchin, det. LK
(LE 330283); vicinity of Sisto-Palkino village, 59.79557°N,
28.930602°E., on fallen leaves of Quercis robirat the roadside
with {hercus robur and Tilia cordata, 04112017, coll. and
det. LK (LE 330282).

Nidularia deformis (Willd.) Fr. — new for Arkhangelsk
Oiblast.
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Distribution in Russia: AL, BEL, KR, KRS, LENM,
MAG, MOS, NGR, PNZ, P5SK, RO5, RYA, 5AK, 5PE,
SVE. TA, TOM, TVE, VOR.

Specimen examined: Arkhangelsk Oblast, Onezhsky
District, Onezhskoye Pomorye Mational Park, Parusnoe
station, 64 56667°M, 36 8666T°E, on roftten wood near the
house, 24 082009, coll. and det. YuR (YuR 3670, dupl. LE
321815).

Panellus ringens (Fr.) Romagn. — new for Movgorod
Oblast.

Distribution in Russia: IRK, KC, KHA, KO, KYA,
LEM, PRI, PSK, SPE, TOM.

Specimen examined: MNovegorod Oblast, Borovichsky
District, vicinity of Dubki village, 38.35823°N, 34.08815"E,
on bark of Afrus imcana in mixed stands with Picea, Ainus,
Popuaduis tremuda, 05102009, coll. and det. LK (LE 330276).

Pleurons calypiraius {Lindblad ex Fr.) Sacc. — new for
Movgorod Oblast.

Distribution in Russia: AMU, CHE, IRK, KGN, KHA,
KHM, KO, KYA, LEN, LIP, MAG, NVS, ORE, PER,
PMNEZ, PRI, RYA, 5AM, SPE, SVE, TA, TOM, TYU, UD,
VGG, YEV

Specimen examined: Novgorod Oblast, Borovichsky
District, vicinity of Rovoove wvillage, 58 28389°N,
34 04106°E, on standing Afmus in roadside stands with Po-
pulus remula, Alnus incana, 16.05 2020, coll. and det. LK
{LE 32173K).

Pinteus aurantiorugosus { Trog) Sacc. — new for Movgorod
Oblast.

Distribution in RBussia: AMU, KHA, KYA, LEN, NVE,
FER, PMZ, PRI, RO5, SPE, TA, TOM, TUL, YEV.

Specimen examined: Novgorod Oblast, Movgorodsky
District, vicinity of Savino village, 58.53713°M, 31L.43849°E,
in cavity of rotten stump of deciduous tree in floodplain fio-
rest with Quercus robur, Alnus glurinosa, Populus memula,
11072020, coll. and det. LK (LE 321685).

P inguilings Romagn. — new for Orvol Oblast.

Distribution in Russia: KR, MOS5, MGR, ULY.

Specimen examined: Oryol Oblast, Misensky District,
vicinity of Yalya village, 33.246603°M, 36 5001117E, on fal-
len branches of Maiis demestica in old orchard, 22 082019,
coll. 5V, M5h, det. LK (LE 314784, fig. 1, c).

P umbrosoides E.F. Malysheva — new for Leningrad
Oblast.

Distribution in Russia: KYA, PRI, 5AM.

Specimen examined: Leningrad Oblast, Lomonosovsky
District, wicinity of Lopukhinka willage, 39.73921°NM,
29.40941"E, on fallen log in roadside in riparian forest with
Uimus sp. and Abps sp, JLOE 2018, coll. and det. LK
{LE 330280)).

Ramariopsiz crocea (Pers.) Comner — new for Yamalo-
Menets Autonomous Okrug.

Distribution in Russia: AL, AMU, ARK, BA, CHE,
KGD, KHA, KHM, KR, LEN, MO, MOS, MUR, NV5,
ORL, PER, PRI, PSK, SAK, 3VE, TOM, TUL, TVE, VLA,
YEV, ZAB.

Specimen  examined: Yamalo-Mencis  Autonomous
Okrug, Shuryshkary District, eastern macroslope of the Po-
lar Urals, the Synya River valley, 332 m as ], 65.6003°M,
62.466%9°E, on litter under grasses and ferns, in birch forest,
13082019, coll. and det. ASh (SVER(F) 9403%, dupl. LE
321837).

Simocybe hausiellaris (Fr.) Watling — new for Movgorod
Oblast.
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Dristribution in Russia: KR, KYA LIP, PER. PNZ, PRI,
P5K, TA, VOR, YAR.

Specimen examined: Movgorod Oblast, Movgorodsky
Dristrict, vicinity of Savino village, 58 53713°M, 31 43849°E,
on underside of decidwous tree bark in Floodplain forest with
Quercus robur, Alwus glutiness, Populis wemda, 11.07.2020,
coll. and det. LK {LE 321686).

Tricholoma vaccinum (Schaeff) P. Kumm. — new for
Mowvgorod Oblast.

Dristribution in Russia: AL, AMU, BEL, BU, IRK.
KHA, KHM, KO, KYA, LEN, MOS, PER, PNZ, PRI,
SMO, SPE, SVE, TOM, TY, UD, VLG, YEW.

Specimen examined: Movgorod Oblast, Borovichsky
Dristrict, vicinity of Dubki village, 58 359%92°M, 34.088617E,
on soil in coniferous forest, 05.10.2019, coll. and det. LK
(LE 330277).

Volvariella bombycing (Schaeff) Singer — new for Bry-
ansk Oblast.

Distribution in Russia: AD, AMU, AST, BA, BEL, CE,
CHE, IRK, KB, KDA, KGD, KHA, KHM, KIR, KK,
KLU, KM, KRS, KYA, LIF, MO, MOS, NVS, ORE, PER,
PNZ, PRI, ROS, RYA, 53AM, S5PE, SVE. TA, TOM, UD,
ULY, VGG, VLG, VOR.

Specimen examined: Bryvansk Ohblast, Trubchevsky Diis-
trict, Bryansk Forest Mature Reserve, guarter 10, Proletar-
skiy area, 32.533817°M, 34.05956"E, on dry dead standing
Populus pigra in oak forest with aspen, 27082018, coll. M5h,
5V, det. 53V (LE 314785, voucher for the strain LE-BIN
4106).

Atheliales

Arhelia cyatidislophora Parmasto — new for Arkhangelsk
Oblast.

Dristribution in Russia: BA, KR, NIZ, SPE, TVE, VOR.

Specimen examined: Arkhangelsk Oblast, Plesetsky Dis-
trict, vicinity of Sheleksa railway station, G2HE09E°N,
40.36754°E, on fallen trunk of Benwla sp. in mixed forest,
04.0%. 2019, coll. OE,_ det. 1 (AR 3362, dupl. LE 321696).

A. salicum Pers. — new for Arkhangelsk Oblast.

Dristribution in Russia: CE, CHE, KGD, KR, LEN,
MOS, MUR, ORE, OEL, PER, PRI, PSE, ROS, 5E, 3VE,
VGG

Specimen examined: Arkhangelsk Oblast, Plesetsky Dis-
trict, wicimity of Sheleksa railway station, 62.9033°N,
40.2903°E, on fallen trunk of Safix sp. in pine forest,
04.0%. 2019, coll. OE, det. LZ (AR 3363, dupl. LE 321697).

Twlospora fibrliosa (Bunt) Donk — new for Murmansk
Oblast.

Dristribution in Russia: KO, KR, KYA, LEN, PER,
P5SK. SPE, SVE, TOM, TVE.

Specimen examined: Murmansk Oblast, Tersky District,
regional natural monument * Yodopad na reke Chapoma™,
southern bank of the Chapoma River, 6616863°N,
JH.90941°E, on fallen trunk of Pieeq abies and litter in
spruce forest, 11.08.2001%, coll. and det. Yukh (INEP 2610,
dupl. LE 321827).

Boletales
Leweagyrophana sororia { Burt) Ginns — new for Yamalo-
Menets Autonomous Okng.

Distribution in Russia: ARK, KO, KR, LEN, MUR,
MNLZ, WNVS, ORE, EYA, 5VE, TVE.
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Specimen  examined: Yamalo-Nenets  Autonomous
Okrug, Labyinangi town, Zelenava Gorka, Arctic Research
Station of [PAE UrB RAS, 37 m asl, 66.6503°N,
6 4030°E., on old rotten woody house basement {pine or si-
berian pine), 17.08.2019, coll. ASh, det. H. Kotiranta
(SVER{F) 94042, dupl. LE 321834).

Melanogaster intermedius { Berk.) Zeller et CW. Diodge —
new for Arkhangelsk Oblast.

Distribution in Russia: Mew for Russia.

Specimen examined: Arkhangelsk Oblast, Onezhsky
District, Onezhskoye Pomorye Mational Park, Chernavshi-
no statbon, 64 35000°M, 37.3166T7"E, in soil in mixed forest
with Befula, Pinps, Pioea, 16082019, coll. and det. YuR
{YuR 3660, dupl. LE 321814).

Preudomerulins aureus (Fr.) Jilich — new for Murmansk
Oblast.

Distribution in Russia: AL, ARK. BEL, BRY, IRK,
KDA KHM, KIR, KO, KR, KYA, LEN, MO, NGR, NIZ,
NVS, ORL, PER, PSK, RYA, S5PE, SVE, TA, TOM, TVE,
TY, TYU, UD, VLA, VLG, YAN, YEY, ZAB.

Specimen examined: Murmansk Oblast, Kandalaksha
District, regional natural monument *MNyamozerskiye
kedry™, G6.97094°M, 31.41006°E, on fallen trunk of Maus
sylvesiris in pine forest, 29 082019, coll. and det. YuKh
{IMEP 2526, dupl. LE 321826).

Rivizopogoen roseolus (Corda) Th. Fr. — new for Arkhan-
gelsk Oblast.

Distribution in Russia: BEL, BU, CHU, IRK, KGD,
EHM, KM, KRS, KYA, LEMN, MAG, MO, MUR., NGR,
MNVE, PNZ, PRI, PSK, ROS5, 5A, 5EVY, SVE, TA, TOM,
VOR.

Specimen examined: Arkhangelsk Ohblast, Onezhsky
Dristrict, Onezhskoye Pomorye Mational Park, Chernavshi-
no station. 64 35000°M, 37.316667E. in soil in coniferous
forest { Pinetum}, 14.08.2019, coll. and det. YuR {YuR 3656,
dupl. LE 321818).

Serpila facrymans (Wulfen) J. Schrdt. — new for Yamalo-
Menets Autonomous Okrug.

Distribution in Russia: AST, 1RK, KAM, KDA, KGD,
KM, KO, KR, KRS, KYA, LENM, LIP, MAG, MO, MOS,
MOW, MUR, PNE, PSE, ROS5, RYA, SAR, 5E, SMO,
S5PE. SVE, TA, TOM, UD, VOR, YEV, ZAB.

Specimen  examined: Yamalo-Nenets  Autonomous
Okrug, Privralsk District, Harp village, jail territory, 74 m
a.sl, GbhE242°M, 653.TE41°E, on the walls in the cellar,
300092018, coll. 1. P. Naskokov, det. ASh {SVER{F) 94045,
dupl. LE 321839).

Suitlus aurifiymenius X_F. 5hi et P.G. Lin — new for Altai
Repuhblic.

Dristribantion in Russia: Mew for Russia

Specimen examined: Altal Republic, Kosh-Agachsky
District, near Belvashi { Zhasater) village, southern bank of
the Zhasater River, 49.69141°M, 87.43446°E, on soil in larch
forest, 2306 20019, coll. AV, WV, det. VIV {MSK 1014458, du-
pl. LE 321692).

Mote. The species was described in 2006 from Heilongji-
ang, Greater Khingan Mountains Area {China) based on ba-
sidiomata collected under Larix gmelini, and it also was
found in Inner Mongolia (China). This species differs from
Suillees fridentinus by its reddish gold hymenium color, stron-
ger reddish-brown discoloration of the context, and less
sguamulose pileus {Shiet al., 2016). The analysis of the new-
v generated ITS nrDNA sequence (GenBank number —
MT302579) with BLAST showed the identity (more than
955 ) with 5. awrilymeniis sequences.
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Canitharellales

Botryobasdiven intertexion (Schwein.) Hilich et Stalpers —
new fior Movporod Oblast.

Distribution in Russia: AL, ARK, BEL, KHM, KLU,
KO, KR, KYA, LEM, NIZ, PER, 5PE, S3VE, TVE.

Specimen examined: Movegorod Oblast, Chudovsky Dris-
trict, 2 km southraesraand to the Krasnofarforny settlement,
vicinity of the old cemetery, 59.121"N, 3LEI3°E, on fallen
trunk of Qwercus robur in nemoral herbs oak forest,
25.07.2009, coll. and det. SB {LE 321670).

Cantharelius pallens Pilit — new for Novgorod Oblasi.

Diistribution in Russia: KGD, KIR, KR, LIP, ORL,
PMNE, TA, TOM, TUL.

Specimen examined: MNovgorod Oblast, Movgorodsky
Dvistrict, vicinity of Borki village, 58.38263°N, 30.98714°E,
on soil in nemoral herbs cak forest with Corplis avellang,
12.07.2020, coll. LK, det. 5B {LE 321840).

Craterelius melanoxeros { Desm.) Pérez-De-Greg. — new
for Leningrad Ohlast.

Dristribution in Russia: CHE, MO, SWE, TUL.

Specimen examined: Leningrad Oblast, Kingiseppsky
Dristrict, vicinity of Vel’kota village, 59.585°M, 28.806°E, on
soil in mixed stands { Quercus robur, Popidus fremula, Corplus
avellana), 090720019, coll. and det. 5.V, Krivosheev (LE
F21G6H).

KNistotrema octosporam (1. Schrit. ex Hiohn. et Litsch )y
Hallenb. — new for Arkhangelsk Oblast.

Diistribution in Russia: CHE, IRK, KAM, KDA, KHM.
KO, KR, KYA, LEM, LIP, MUR, NGR, NIZ, NVS, ORL,
PRI, PSK, 5PE. TVE, TY, YAN.

Specimen examined: Arkhangelsk Oblast, Primorsky
Diistrict, vicinity of Malye Korely village, 64.45423°M
40.9%:329°E. on fallen trunk of Befwla sp. in spruce forest,
22082019, coll. OFE, det. LZ (AR 3392, dupl. LE 321819).

(reasimales

Sphaerobolis stellarus Tode — new for Arkhangelsk
Oblast.

Diistribution in Russia: AD, CHE, IRK, KAM, KHM.
KM, KYA, LEN, LIP, MAG, ME, MOS, MOW, MUR.,
NGR, PRI, PSK, RO5, RYA, 5E, SMO, SVE, TA, TOM,
TUL, TVE, UD, VOR, YAR.

Specimen examined: Arkhangelsk Oblast, Onezhsky
Dyistrict, Onezhskoye Pomorye Mational Park, Chernavshi-
no station, 64, 35000°M, 3731667°E, on rotten wood near
the house, 14.08.2019, coll. and det. YoR (YuR 3657, dupl.
LE 321820); the same place, Parusnoe station, 64 36667°M
36 86667°E, on roten wood near the house, 24082009,
coll. and det. YuR (YuR 3671, dupl. LE 321821).

Hymenochaetales

Hydnoporia tabacina (Sowerby) Spirn, Miettinen et
K.H. Larss. — new for Yaroslav] Oblast.

Diistribution in Russia: common in forest and forest-
sleppe Fonmes.

Specimen examined: Yaroslavl Oblast, Pervomaysky
D¥istrict, wicinity of Sokolovo village, 33.41821°N,
40.24682°E. on dead standing tree of Al frcara in miced
stands with Picea, Pinus sydvesirs, Betula, and Populus fre-
mrala, 2507 200K, coll. AL, det. 5V {LE 3147E1).

Lyomyees sambuci (Pers.) P. Karst. — new for Murmansk
Oblast.
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Distribution in Kussia: AL, ARK, BEL, BRY, CE, IRK,
KAaM, KDA, KGD, KGN, KLU, KM, KO, KR, KYA,
LEM, LIP, MO, MO5, MOW, NGR, NIZ, NVS, ORE,
ORL, PER, PRI, PSK. ROS5, RYA, 5A, SAM, SMO, SPE,
SVE., TOM, TUL, TVE, TY, VGG, YEV, ZAB.

Specimen examined: Murmansk Oblast, Tersky District,
regional natural monument  “Ametisty  mysa  Korabl™,
b 301G6 M, 36.32893°E, on the log on the coast of Kanda-
laksha Gulf {White Sea), 09.08. 2019, coll. and det. YuKh
{INEP 2630, dupl. LE 321824).

Muscinupia laevis (Fr.) Redhead, Lucking et Lawrey —
new for Murmansk Oblast.

Distribution in Russia; KM, LEMN, SPE.

Specimen examined: Murmansk Oblast, Kirovsk Urban
Okrug, Khibiny Mts, the Kuniyok River Valley, 6T.83100°M
33.64616°E, on the moss ( Plewrozium schreber) in clear-cut-
ting of 2002 year, passed by fire in 2003 year {originally pine
forest), 1909 2018, coll. and det. YuKh {INEP 2650, dupl.
LE 321825).

Fhellopiluz nigrolimitans (Romelly Niemeld, T. Wagner
et M. Fisch. — new for Yaroslavl Oblast.

Distribution in Russia: AL, ARK, BU, CHE. IRK,
EAM, KDA, KHA, KHM, KIR, KO, KOS, KR, KYA,
LEM, MO, MO5, MUR, NGE, NIZ, NV5, PER, P5K,
S5A_SPE, SVE, TA, TOM, TVE, TY, UD, ULY, VOR, YAN,
ZARB.

Specimen examined: Yaroslav]l Oblast, Pervomaysky
District, ca. 0.7 km southwestward to Sokolovo village,
SE41840°M, 40.246T0°E, on decaying trunk of Piceag sp. in
miixed stands with Picea, Pirus splvesteis, Betula, and Populus
frevnula, 25.07. 2008, coll. AL, det. 5% (LE 314783).

Xylodon resport (Bres.) Hjortstam et Byvarden — new for
MNovgorod Crblast and Yaroslav]l Odblast.

Distribution in Russia: ARK, BA, BEL, BRY, IRK,
KA, KHM, KO, KYA, LEN, LIP, MOS, NLZ, ORE,
ORL, PER, PRI, PSK, RD5, RYA, 5A, SAM, 5VE, TUL,
VOR.

Specimens examined: Movgorod Oblast, Bateisky Dis-
trict, Batetsky seftlement vicinity, 3E.64296%N 30260941 °E,
on fallen deciduous trunk in mixed forest with Coryius avel-
lana, Populus remula, Alnus sp., Quercus robir, 2208 2009,
coll. LK, det. 5B (LE 321649). Yaroslavl Oblast, Danilovsky
Diistrict, wicinity of Erdenevo willage, S5 23063°MN,
A0.42565°E, on fallen trunk of Picea sp. in mixed stands with
Picea, Pinus sylvesims, Betwla, and Popoles  remula,
22.07.2018, coll. AL, det. SV (LE 314786).

Jaapiales

Jaapia argillacea Bres. — new for Arkhangelsk Oblast.

Distribution in Fussia: KD, KHM.

Specimen examined: Arkhangelsk Oblast, Primorsky
District, Mudyugsky landscape protected area, 64.9112°M,
40.2328°E. on fallen branch of Pinus sdvesins in coniferous
forest, near the swamp, 26,08 2016, coll. OE, det. 1Z (AR
2514, dupl. LE 321802).

FPolyporales
Ampdoporia xanitha (Fr.) Bondarisev et Singer — new for
Yaroslavl Oblast.
Distribution in Fussia: widespread in forest zone.
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Specimen examined: Yarmoslavl Oblast, Danilovsky Diis-
trict, vicinity of Erdencvo village, riverside of the Lunka Ri-
ver, 38 23571°M, 40 42031°E, on fallen trunk of Picea sp. in
mixed stands with Picea, Pinus syfvesieis, Bemla, and Populus
fremula, 22.08. 2019, coll. AL, det. SV {LE 314787).

Antrodia minwfa Spirin — new for Kostroma Oblast.

Dristribution in Russia: BA, KYA, LEMN, LIP, MOW,
MIE, ORL, SAM. SVE. TY, UD.

Specimen examined: Kostroma Oblast, Merekhtsky Diis-
trict, ca. | km southwestward to MNernanovo village,
57.43740°N, 40 48407°E, on fallen trunk of Populus rremula
in mixed stands with Populuy fremula, Acer plafanoides and
Tilia cordara, 11072018, coll. AL, A. A. Efimova, det. 5V
{LE 3147849).

Antrodiella ichnusana Bernicchia, Remvall et Arras — new
for Yamalo-MNenets Autonomous Okrug.

Distribution in Russia: LEN, MUR, ROS, SAM.

Specimen  examined: Yamalo-MNenets  Autonomous
Okrug, Shuryshkary District, eastern macroslope of the Po-
lar Urals, valley of the Symya River, 3000 m a.s 1., 65 6003,
62 46697E, on fallen dead branch of Afmus ircana in mixed
forest, 13082009, coll. and det. ASh (SVER(F) 94044, du-
pl. LE 321830).

Aurantiporus fTssilis { Berk. et M_A. Curtis) H. Jahn ex Ry-
varden — new for Movosibirsk Orblast.

Dristribution in Russia: AL, ALT, BA, BRY, CHE, IRK,
KEM, KHA, KHM, KIR, KLU, KM, KO, KR, KRS, KYA,
LEN, ME, MO, MOS5, MOW, NGR, NLEZ ORE, ORL,
PME, PRI, ROS, RYA, 5AM., S5PE. 5VE, TA, TUL, TVE.
TYU, UD, VOR, ZARB.

Specimen examined: Movosibirsk Oblast, Movosibirsk,
Zolotodolinskaya str., 21, 534.83525°N, B3 10479°E, on a living
Malus sp., 300092006, coll. and det. WV (NSEK 1014543,
dupl. LE 321E28).

Fibroporia gossypium (Speg.) Parmasio — new for Yama-
lo-Menets Autonomous Okrug.

Dristribution in Russia: ALT, AMU, ARK, BEL, CHE,
IRK, VA, KIR, KO, KOS5, KR, KRS, KYA, LEN, ME,
MO, MUR, NIZ, NV5 ORE, PER, PNZ, RO5, RYA,
SMO, 5PE, 5VE, TA, TOM, TVE, VOR.

Specimen  examined: Yamalo-MNenets  Autonomous
Okrug, Labytnangi town, Old Port, 11 m asl., 6b6503°N,
66 4169°E, on the wooden base of old house (pine or siberi-
an pine), 17082019, coll. ASh, det. H. Kotirania (SVER(F)
24043, dupl. LE 321833).

Pharerochkaete alrea (Fr.) P. Karst. — new for Movgorod
Oblast.

Distribution in Russia: AL, BEL, CHE, DA, KAM, KE.
LEM, MIZ, ORL, FER, PRI, SVE.

Specimen examined: MNovgorod Oblast, Borovichsky
Diistrict, Dubinitsa stow, 58 35940°M, 34 09078°E. on fal-
lem Qeercns robur trunk in nemoral herbs oak forest,
05102009, call. LK, det. 5B (LE 321647).

Pi. cumulodeniafe (Nikol.) Parmasto (= Pharerodontia
magralide {Berk. et M._A. Curtis) Hjortsiam et Ryvarden
sersu auct. Eur) — new for Arkhangelsk Oblast.

Dristribution in Russia: BRY, CHE, KGN, KHM, KIR,
KO, KR, LEM, LIP, NIZ, NVS, ORL, RO5, 5AM, SPE,
SVE, TYU, VGG, YEW.

Specimen examined: Arkhangelsk Oblast, Plesetsky Diis-
trict, Kenozersky Mational Park, vicinity of Shishkino vil-
lage, G2.0TE519N, 38.21672°E, on fallen trunk of Popfus
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frevnila in mixed forest, 19082019, coll. OE, det. 1Z (AR
3284, dupl. LE 321816).

Phiehia femsjoeensic (Litsch. et 5. Lundell) J. Enkss. et
Hjorstam — new for Arkhangelsk Oblast.

Distribution in Russia: Mew for Russia.

Specimen examined: Arkhangelsk Oblast, Plesetsky Dis-
trict, wicinity of 5heleksa railway station, 62.9043°M,
0. 2299°E, on fallen trunk of Pirus splvesieis in green moss-
dwarf shrub pine forest, 04.09.2009, coll. OE, det. [Z (AR
3329, dupl. LE 321E17).

Postia prychogaster (F. Ludw. ) Vesterh. — new for Altai
Republic and Yamalo-Menets Autonomous Okrug.

Distribution in Russia: ARK, KGD, KHA, KHM, LEN,
MOS, MGE, NVS, PSK, RYA, 5VE, TA, TVE, TYL, UL,
VLG, YAM.

Specimens examined: Altai Republic, Kosh-Agachsky
District, near Belyashi (Zhasater) village, western bank of
the Argut River, 49.7346° N, 87.348517E, on fallen trunk of
Picea obovaia in spruce-larch forest, 200082019, coll. and
det. WV (NSK 1014481, dupl. LE 321691). Yamalo-Menets
Autonomous Okrug, Shuryshkary District, eastern macro-
slope of the Polar Urals, valley of the Synya River, 300 m
asl., b5 603N 62 46097 E, onstump of Picea sp. in mixved
deciduwous-coniferous forest, 13082019, coll. and det. ASh
{SVER(F) 94046, dupl. LE 321836).

Skelefocutis papyracea A, David — new for Yaroslavl
Ohlast.

Distribution in Russia: ARK, BA, KHM, KIR, KO, KR,
LEM, MO, MOS, MUR, NIZ, ORL, PSE, TVE, VOR.

Specimen examined: Yaroslavl Oblast, Pervomaysky
District, vicinity of Sokolovo village, riverside of the Sot
Eiver, 58.41619°M, 40.24819°E, on fallen trunk of Pieea abi-
ex in mixed stands with Picea, Pinus sphvestrs, Bemla, and
Populus tremula, 25072018, coll. AL, det. S8V {LE 3147ER).

Sebacinales

Dirangium cerasi (Schumach. ) Costantin et LW, Dufour —
new for Moveorod Oblast.

Distribution in Fussia: VA, KC, KDA, KHA, KHM,
KO, KYA, LEN, PRI, SVE, UD, YAM.

Specimen examined: Wovgorod Oblast, Borovichsky
District, Dubinitsa stoa, 58_35998°M, 34.09564°E, on fal-
len Popedus iremiula trunk in nemoral herbs oak forest,
051020019, coll. LK, det. SB (LE 321650).

Thelephorales

Hydwellum aurantiaeum (Batsch) P. Karst. — new for Al-
tai Republic.

Distribution in Russia: ARK, CHE, KGD, KIR, KO,
KR, KYA, LEN, MUR, NGE, NVS, PRI, SVE, TOM,
UD, YEV.

Specimen examined: Aliai Republic, Kosh-Agachsky
Diistrict, near Belvashi { Zhasater) village, northern bank of
the Zhasater River, 49.69328°N, E74381°E, on sail in larch
forest, 21082009, coll. AV, TD, det. ¥ (NSK 1014478,
dupl. LE 321687).

Tomentella radiosa (P. Karst.y Rick — new for Movgorod
Ohlast.

Distribution in Russia: AL, AMU, ARK, BEL, BRY,
IRK, KC, KDa, KHM, KLU, KO, KR, KYA, LENM, LIP,
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Table 1. Species richness of macroscopic basidiomyceies
within the regions studied

egon | Ny | T pess
Altai Krai 1 691
Altai Republic 5 13z
Arkhangelsk Oblast 19 76l
Bryansk Ohlast 1 A4TE
Kostroma Oblast 1 133
Leningrad Oblast T 1974
Murmansk Oblast ] a7
MNowgorod Oblast 18 E18
MNowosibirsk (hblast 1 1127
Oryol Oblast i 548
Saint Petershurg 1 10495
Eﬂ:m:tgkmg % 398
Yaroslavl Oblast 5 326

MUR, NIZ, NV5, ORL, FER. PRI, P5K, ROS, SA, 5AK.
SPE, SVE. TVE, TY. VOR, YAN, ZAB.

Specimen examined: Novporod Oblast, Batetsky Dis-
trict, Batetsky settlement vicinity, 3864299 N 30.26939°E,
on very rotten deciduous wood in mixed forest with Corplus
mvellang, Populus tremula, Almps sp., Quercws  robur,
22082019, coll. LK, det. 5B (LE 321655).

T. siuposa { Link) Stalpers — new for Novgorod Oblast.

Diistribution in Russia: AD, AL AMU, ARK, DA TRK,
KC, KDA, KHA, KO, KR, KYA, LEM, LIP, MO, MO5,
MUR, MVS, ORL, PER, PRI, PSK, ROS5, 54, SAK. 5E,
5PE, SVE. TVE. TY, VGG, VOR, YAM, ZAB.

Specimen examined: Moveorod Oblast, Chudovsky Diis-
trict, 2 km southwestavard to the Krasnofarforny seilement,
vicimity of the old cemetery, 59.121"N, 3LEI3"E, on fallen
trunk of (uercus robur in nemoral herbs oak forest,
25.07.2019, coll. and det. 5B (LE 321671).

Tomenrellopsis echinospora (Ellis) Hjorstam — new for
Movgorod Oblast.

Diistribution in Russia: AMU, ARK, BEL, BRY, KAM,
KHM. KIR, KO, KR, KYA, LEN, MO, MUR, NIZ, NVa,
PRI, PSK. ROS, RYA, 5AK, SPE, SVE, TOM, TVE.

Specimen examined: MNovgorod Oblast, Borovichsky
Diistrict, Dubinitsa stow, 58.36027°M, 34.09387°E, at the
base of fallen Quercus rbur trunk in nemoral herbs oak fo-
rest, 05 10.2009, coll. LK, det. SB {LE 321658).

Trechisporales
Trechispora confinis {Bourdot et Galzin) Liberia — new
for Movgorod Oblast.

Diistribution in Hussin: BA, BEL., CHE, LIF, MUR.
ORE, PER, TVE.
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Specimen examined: Movgorod Oblasi, Novgorodsky
District, Borki village, 58.3823°N, 3L0126"E, on deciduous
fallen trunk in old manor park with deciduous trees
{ Qvercus robur, Tilla cordata, Populus tremula), 23.08.2019,
coll. E. A. Palomozhnykh, det. 3B (LE 32Z1678).

T- nivea {Pers.) K_H. Larss. — new for Movporod Oblast.

Distribution in Russia: ARK, CHE, KHM, KM, KR,
EYA, LEN, MO, MUR, ORL, 5PE. 5VE. TOM, TVE, TY,
ZAB.

Specimen examined: Novgorod Oblast, Chudovsky Dis-
trict, 2 km southwestward to the Krasnofarforny seitlement,
vicinity of the old cemetery, 39.121°N, 31.E13°E, on fallen
trunk of (uercus robur in nemoral herbs oak forest,
25.07.2019, coll. and det. 5B (LE 321672).

Dacrymyceres
Dacrymyeeiales
Calocera glossoides (Pers.) Fr. — mew for Movgorod
Oiblast.
Distribution in Russia: M1Z, PRI, SAK. SVE.
Specimen examined: Novgorod Oblast, Chudovsky Dis-
trict, 2 km southwestward to the Krasnofarforny seitlement,
vicinity of the old cemetery, 39.121°N, 31.EI3"E, on fallen
trunk of (uercus robur in nemoral herbs oak forest,
11.00.2018, coll. 5B, det. V. F. Malysheva (LE 321645, fig. 1, d,
LE 3216460,

Mote. The first confirmed finding for European Russia
besides Murashkinsky ( 1911 ).

Arractiellomyceies
Asractiellales

Helicogloea compressa (Ellis et Everh.) Malysheva et K.

Pdldmaa — new for Movgorod Oblast.

Diistribution in Russia: PSK, SPE.
Specimen examined: Novgorod Oblast, Chudovsky Dis-
trict, 2 km southwestward to the Krasnofarforny settlement,
vicinity of the old cemetery, 39.121°N, 31.E13°E, on fallen

trunk of Populns fremla in nemoral herbs oak forest,
25.07.2019, coll. and det. SB (LE 321669).

DISCUSSION

The distribution of the new records of 72 new spe-
cies within the regions is shown in the Table 1.

All listed species can be divided into three groups.
The first one includes widespread species known from
more than 20 regions of Russia. They are recorded for
the first tme from the unexplored or insufficiently
studied in fungal diversity regions, namely Amyloporia
xantha, Apioperdon pyriforme, Aurantiporus fissilis, Bo-
vista plumbea, Bovistella utriformis, Fibroporia gossyii-
um, Flammula alnicola, Hydnoporia tabacing, Lvcoper-
don excipuliforme, Lycoperdon lambinonii, L. molle,
L. pratense, L. umbrinum, Lyomyces sambuci, Phanero-
choete alnea, Pleurotus calvpiratus, Rhizopogon roseolus
Serpula lacrymans, Sixiofrerna octosporiom, Sphaoerobolus
stellatus, Tomentella radiosa, T stuposa, Tomentellopsis
echinaspora, Xylodon nesport. The second group is rep-
resented by species which distribution is restricted o
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speciflic habitals or vegetation zones as well as species
wilh unclear distribution due o small or inconspicuous
basidiomata: Anfrodia minuta, Anfrodiefla ichnusana,
Arrhenia retiruga, Athelia cystidivlophora, A. salicum,
Botryobasidium interfextum, Calocera glossoides, Can-
tharelius pallens, Clavaria rosea, Clavalinopsis wmbri-
nella, Croterellus melanoxeros, Cystosterewm murrayi,
Ditangium cerasi, Hemisiropharia albocrenulata, HNo-
henbuehelia grivea, Hydnellum aurantiocum, Leucogy-
rophana sororia, Lignomyces vetlimianus, Lycoperdon
ericaenm, Merismodes anomala, Mucronella flova,
Muscinupta laevis, Mycetinis gquerceus, Nidularia de-
Sormis, Panellus ringens, Pharnerochaete cumulodentaia,
Phellopilus migrolimitaius, Plutews aurantiorugosus, Poin-
guilinus, P umbrosoides, Postia ptychogaster, Pseudo-
merulins aurews, Ramartopsis crocea, Simocybe houstel-
laris, Skeletocutis papyracea, Trechispora confinis,
T mivea, Tricholoma wvaccinum, Tvlospora fibrillosa,
Vohvariella bombycing. Species of the third group are
new for Russia or rarely recorded from the territory:
Melanogaster intermedius, Phiebia femsjoeensis, Suillus
aurihymenius, are reported as the first records in Rus-
sia. Coprinellus subpurpureus is recorded for the second
lime, Gymuopus vernus, Helicogloea compressa, Hypsi-
oveus marmoreus and Jeapia argillacea are reported for
the third time.

The authors are very grateful o Heikki Kotirania
{Helsinki, Finland) and V. F. Malysheva {S1. Pelers-
burg, Russia) for the identification of Fibroporia pos-
sypium, Lencopyrophana sororia, and Calocera glossoi-
des, and o EA. Palomozhnvkh, DA Tomchin,
SV Krnvasheew (51 Petersburg, Russia), 1.P. Nasko-
kov for specimens kindly provided at our disposal. The
work of 5B, LK, 8V, N5h, and 1.7 has been carried out
within the framewark of the insttutional research prog-
ect of the Komaroy Bolanical Institute {AAAA-A19-
119020890079-6) using the equipment of the Core Fa-
cility Centre “Cell and Molecular Technologies in
Plant Science™ at the Komarov Botanical Institute,
RAS (51. Petersburg, Russia). The study of 53V was
partially supported by the Grant of the President of the
Russian Federation (MK-3216.2019.11). The work of
YuR was carried out within the frame of the govern-
menl assignment for the South Science Center of RAS
{project AAAA-AL9-119011190176-T). The work of AS
was funded by RFBR (project Mo 18-05-00398). The
work of Yukh was carried out within the framework of
the institutional research project (N AAAA-ALR-
LIB02 1490070-5) of the Institute of Norh Industrial
Ecoloey Problems of the Kola Scientific center of RAS
and was partially supported by RFBR (grant N 17-44-
510841 p_a). The work of ¥V, AV and TD on study of
fungi of the Alta Republic was funded by RFBR and
MCESSM according (o the research project 19-34-
44002 Mong_ T, study of fungt of the Novosibirsk Re-
gion was carried oul as part of a State Task (o the Cen-
tral Siberian Botanical Garden, the Siberian Branch of
RAS, project AAAA-ALT-117012610055-3. Herbarium
specimens from MG Popov Herbarium (MSK), Novo-
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sibirsk, were used. The work of OE was carried out in
frameworks of State Task (AAA-ALE-11B011690221-0).
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A total of 11 ascomycete and 116 basidiomycete species have been recorded for the first time from 30 administra-
tive regions of Russia: Kabardino-Balkar Republic (6 species), Karachay-Cherkess Republic (1), Komi Republic
(19), Republic of Bashkortostan (4), Republic of Dagestan (1), Republic of Mordovia (7), Republic of Tatarstan
(12), Tyva Republic (5), Udmunt Republic (1), Krasnodar Krai (2). Perm Krai (5). Arkhangelsk Oblast (3). As-
trakhan Oblast (1), Chelyabinsk Oblast (7), Kaliningrad Oblast (1), Kirov Oblast (4), Kostroma Oblast (9), Len-
ingrad Oblast (13), Lipetsk Oblast (1), Murmansk Oblast (4). Novgorod Oblast (1), Oryol Oblast (1), Penza
Oblast (1), Rostov Oblast (1), Sverdlovsk Oblast (4), Tvumen Oblast (10), Vologda Oblast (4). Yaroslavl Oblast
(10), Saint Petersburg (1), Khanty-Mansi Autonomous Okrug (2 species). An annotated specics list containing
the data on location, substrate, habitat type and voucher numbers is provided. Favelaschia calocera, Hygrophorus
exiguus, and Laetisaria lichenicola are reported as the first records in Russia. Acanthophysellum minor, Albatrellus
citrinus, Flammula pinicola, Leptosporomyces montanus. and Tubulicrinis regificus are recorded in Russia for the
second time. Gibbera andromedae, Lindtneria trachyspora, Rhodocollybia fodiens. Rosenscheldia abundans, Scu-
tiger pes-caprae, and Xerocomellus cisalpinus are reported for the third time. Sequences of ITS nuclear ribosomal
DNA from specimens of Hygrophorus exiguus and Riapa metamorphosa have been generated and submitted to the
GenBank database.

Keywords: Ascomycota, Basidiomycota, biodiversity, fungal distribution, Russia
DOI: 10.31857/S0026364821060131
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INTRODUCTION

The present report is the sixth in the series ol articles
devoled 1o the new regional records of fungi { Bolsha-
kov et al., 2016, 2018, 2020; Svetasheva et al |, 2017;
Volobuev et al_, 2009).

An annolation record includes the data on species
location, substrate, habitat, and herbarium documen-
tation. The material was loaded in LE (Saint Peters-
burg), SVER (Ekaterinburg), SYKO (Sykoyvkar), INEP
(Apatity), NSK { Novosibirsk), AR {Arkhangelsk) her-
baria as well as in the private collections of Yuny A. Re-
briev — YuR {Rostov-on-Dan), Kim Q. Potapov — PK
{Kazan), Elena A Zvvagina — EZ (Surgut). Duplicates
of all specimens are stored in LE.

MATERIALS AND METHODS

Material was collected and 1dentified by the authors
abbreviated as follows: Sergey V. Volobuey (5V),
Sergey Yu. Bolshakow (SB), Yuliva R. Khimich
(YuKh), Anton G. Shirvaey (ASh), Yuriy A. Rebriey
(YuR), Kim O. Potapow (KP), Eugene 5. Popov (EP),
Viadimar [. Kapitonov (VK), Marina A. Palamarchuk
(MP), Lyudmila B. Kalinina (LK), Denis A. Kosol-
apoy (DK), Traida V. Stavishenko (15), Lidiya G. Per-
evedeniseva (LP). Vyacheslav A, Vlasenko (VV), Arly-
om V. Leostrin (AL), Anna A. Efimova (AE), Anasta-
siva V. Viasenko (AV), and other experts indicated in
the text.

To shorien the names of administrative regions of
Russia we have used the international standard codes

IS0 3166-2:RU (IS0, 2010). Republic of Crimea was
abbreviated as KM.

Data on the fungal species distrbution in Russia
{abbreviated as D)) is based on the updated database on
Aparicompeetes diversity (Bolshakov et al., 2017), as
well as other papers partly referenced in previous re-
ports { Bolshakov et al., 2016; Svetasheva et al_, 2017).
Detailed information on the specmens examined is
listed afier the letter “S".

RESULTS

ASCOMYOOTA
DOTHIDEOMYCETES
Carinellales

Catinella olivaces { Batsch} Boud. — new for Republic of
Dragestan. I — BRY, Iva, MO, MOS, KIR, PRI, PSK,
5TA, TA. 5 — Republic of Dagestan, Tabasaransky Diist.,
Ersi, 4200048 N, 48.00422° E, on fallen trunk of Fagus
oriemtalis in beech forest, 12.09. 2020, coll. 5V, det. EP (LE
F-334429).

Mytilinidiales
Lophium mytilinum (Pers.) Fr. — new for Rostov Oblast.
D — LEN, MOS5, MUR, PRI, PSK, SPE. 5 — Rostov
Oblast, Sholokhovsky Dist., Veshenskaya, 49.63718% M,

MHEKONOMHA H HTONATOIOTHA

41.72005" E, on rotien wood of Pirus padvesins in pine plan-
tation, 06.10.2006, coll. and det. EP (LE 304470).

Fenturiales

Coderoa robertiani (Fr.) E. Mill. — new for Leningrad
Oblast. I — KDA, PRI, PSK, 5E, 5M0O. 8§ — Leningrad
Oblast, Vyborgsky Dist., Gogland lsland, 6009403 M,
26.95341% E, on living leaves of Geranium robertianum in
swampy black alder forest, 0508 2007, coll. and det. EP
{LE 222545).

Gibbera andromedae (Rehm) E. Mall. et Arx — new for
Saint Petersburg. I — KHM, PSK. 5 — Saint Petersburg,
Kurortny Dist., Sestroreiskaya Lowland sanctuary,
G0 120007 M, 30,0092 E, on living leaves of Andromeda po-
lifolia in sphagnum-dominatied bog, 17.06.2008, coll. and
det. EP (LE 2226000).

Dothideomyeeies incerfae sedis
Rosenscheldia abundans (Dobrozr.) Petr. — new for
Vologda Oblast. I — LEN, PSK. 5 — Vologda Oblast, Kirill-
ovsky Dist., Russky Sever Mational park, 60.15392% M,
38.55247° E, on living stems of Prumeila vulgaris in pasture,
18.08.2002, coll. and det. EP {LE 236251).

SORDARIOMYCETES
Boliniales
Camarops microspora (P, Karst.) Shear — new for Volog-
da Oblast. I — AMU_ LEN, PRI, PSK. YAR. 5 — Volog-
da Ohblast, Kinllowsky Diist., Russky Sever Mational park,
Kovarzino, 6015698 M, 38.57032° E, on fallen branch of

Alnus incana intall-herb spruce forest, 26082002, coll. and
det. EP {LE 304466).

Coronopfiorales

Bertia moriformis (Tode) De Mot. — new for Volog-
da Oblast. I — AMU, BEL, KAM, KDA, KHA, LEN,
MAG, MOS, MUR, PRI, PSK, SE, 5M0O, 5PE, TVE. 5 —
Vologda Oblast, Kirillovsky Dist., Russky Sever Mational
park, Kovarrino, 6015805 N, 38.56361° E, on rotien de-
ciduous wood in tall-herb spruce forest, 26.08.2002, coll.
and det. EF (LE 247128).

Xwlariales

Biscogniouxia nummadariaz { Bull.) Kuntze — new for Ka-
rachay-Cherkess Republic. Ir — KDA, KHA, PRI 5 — Ka-
rachay-Cherkess Republic, Karachayevsky Dist., Teberda
Mature Reserve, Teberda, 43.41833° W, 41.7255° E. on fallen
trunk of Fagus orienialis in mixed mountain fir-beech forest
{alt. 1405 m), 06082009, coll. and det. EP {LE 235832).

B. repanda (Fr.) Kuntze — new for Vologda Oblast. D —
ALT, AMU, BA, CHE, IVA, KAM, KEM, KHA, KHM,
KIR, KOS, KRS, LEN, MO, MOS, MUR, NVS5, PER,
PRI, P5K, RYA, SMO, SPE, 5VE, TVE, YAR. § —
Viologda Oblast, Kirillowsky Dist., Russky Sever Mational
park, Kovarzino, 60.16200° M, 38 564%" E, on snag of Sor-
bus  aucuparia  in old-growth  spruce-aspen  forest,
16.08. 2002, coll. and det. EP {LE 236250).

Daldinig lfocwlata (Lév)) 3acc. — new for Leningrad
Oblast and Republic of Mordovia. D — KAM, KHM, KR,
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129



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

MEW SPECIES FOR REGIONAL MYCOBIOTAS OF RUSSIA. 6. REPORT 2021

MO, MUR, PSK. SVE, TUL. 8 — Leningrad Oblast, Vy-
borgsky Dist., Beryvopovye Islands sanciuary, Severny
Beryorovy Island, 60.45492° N, 2E45567" E, on snag of
Betula sp. in mixed pine-birch forest, 14.07.2043, coll. and
det. EF (LE 247452); Gogland Island, Suurkyli, 6009198
M, 2697497 E, on burned trunk of Befila perdida in burned
pine forest, 06082007, coll. and det. EP (LE 222356). Re-
public of Mordovia, Temmnikovsky Dist. . Mordovsky Mature
Reserve, 534 80547 M, 43.5226" E, on trunk of Betwla sp. in
burned bhirch forest, 17.07.2001, coll. 5B, det. EP
(LE 304434},

. vermicosa Ces. et De Mot — new for Kaliningrad
Oblast. I — AST, CU, PSK, MO5, RO5, 5TA, TUL. 5 —
Kaliningrad Ohlast, Felenogradsky Dist., Svetlogorsk,
54931667 M, 200149355° E, on dead trunk of Corplus avellana
in mized forest, 04.10.2011, coll. and det. EP (LE 247704).

BASTDIOMYCOOTA
ACARNCOMYCETES
Agavicales

Apioperdon pyriforme (Schaeff.) Vizzini — new for Komi
Republic. I} — widespread species. 5 — Komi Republic, Syk-
tyvdinsky Dist., G15398002° N, 30.510273% E, on soil in
mixed forest, 13092009, coll. MP, det. YoR (YuR 3427, du-
pl. LE F-334440).

Bovisra paludosa Lév. — new for Tyumen Oblast. D — AL,
IRK, KM, KO, EYA, MAG. 5§ — Tyumen Oblast, Tobolsky
Diist., Klepalova, 58334167 M, 68 41848 E, on mosses in
fen, 030820040, coll. VK. det. YuR (LE 321868).

Chrysomphaling grossula (Pers.) Morvell, Redhead et
Ammirati — new for Leningrad Oblasi. DD — KC, KYA,
MOW, PRI. 5 — Leningrad Oblast, Lomonosovsky Dhist.,
Chermaya Lakhia, zakaznik “Lebyazhiy™, 599722E° M,
2926659 E, on old stump of Pleea abies in mixed conifer-
ous-broadleaf forest, 05122040, coll. and det. E_.A. Palo-
mozhnykh (LE 315734).

Clavaria rosea Fr. — mew for Komi Bepublic. I — ARK,
KGD, KR, LEN, MUR, NGR, ORL, PER, 5VE, TOM,
TUL, ¥AN. 5 — Komi Republic, Troitsko-Pechorsky Diist.,
Pechora-llych Mature Reserve, Yaksha, 61.8232E" M,
36839607 E. on soil in meadow, 03.09. 2009, coll. and det.
MP (5YKOf 3522 dupl. LE F-334446).

Coprinopsis cortinaia (1.E. Lange) Gminder — new for
Leningrad Oblast. I — KYA, PER, SAM_ SPE. 8 — Lenin-
grad Oblast, Lomonosovsky Dist., Orzhitsy, 59.75733% M,
29.71271% E, on soil in abandoned park with Tifia, Acer, LT-
mus, 31072008, 10082018, coll. and det. LK {(LE F-
331405, LE F-331578); Lopukhinka, 35974000 N,
2941265 E, on soil in bank of the Lopukhinka River,
10.08. 2018, coll. and det. LK {LE F-331462).

Crinipellis scabella (Alb. et Schwein.) Murrill — new for
Leningrad Oblast. I — AL, ALT, AST, CHU, IRK, KGD,
KE, KM, KYA, LIP, NGR, NVS, PER, PMNZ, PRI, ROS,
REYA, 5AM, VOR, YAN. 8§ — Leningrad Ohlast, Kingi-
seppsky Dist., Kaibolovo, 5957065 N, 28 E3758° E, on
fallen twigs of decidivous trees in Ulwrus stands on an island
inside the riverbed, 29.08 2018, 09.09. 3018, coll. and det.
LK {LE F-331745, LE F-3317464).

Crucibilum {aeve (Huds. ) Kambly — new for Komi Re-
public. Id — widespread species. 5 — Komi Republic, Syk-
tyvkar, Ezhva, old cemetery, 61210217 M, 50.74106 E, on
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twigs in mixed forest with Bemla, Picea, Pinns, 2809 2019,
coll. and det. MP (SYROF 3163, dupl. LE F-334447).

Cyaihus stercoreus (Schwein) De Toni — new for Kab-
ardino-Balkar Republic. I — AMU, BEL, KHA, KK, KYA,
LEM, LIP, NVS, PRI, ROS, 5VE, UD. 5 — Kabardino-
Balkar Republic, Elbrussky Dist., Tyrnyauz, 43366677 M,
42 90~ E, on the facces of ungulates in pastured dry
mesdow, 11102018, coll. and det. YuR (YuR 3564, dupl. LE
3218446).

Diseiseda hyvalothric { Cooke et Massee) Hollds — new for
Kabardino-Balkar Republic. ID — ALT, ROS. 5 — Kah-
ardino-Balkar Republic, Elbrussky Dist., Tyrmyauz,
4336667 N, 42 90000° E, on soil in pastured dry meadow,
11102018, coll. and det. YoR {YuR 3563, dupl. LE 321847).

Entoloma byssizedum ( Pers.) Donk — new for Republic of
Tatarstan. I — AD, IRK, KGD, KHA, KO, LEMN, NGR,
MNVE, PER, PRI, PSK, BEYA, 5AK, 5AM, TOM, TVE,
TYU, UD, ¥&GG, VLG, YAN. 5 — Republic of Tatarstan,
Tukayevsky Dist., Nizhnyaya Kama National Park,
55.B116E" M, 52 45026 E, on fallen trunk of deciduous tres
in pine-dominated forest with spruce, 27.08. 2020, coll. and
det. KP (PK 11288, dupl. LE 321856).

E. chyrophilum Wilfel, Moordel. et Dihncke — new for
Republic of Tatarstan. IV — AL, ALT, KC, KO, MOS, NGR,
NW5E, VLG. 5 — Republic of Tatarstan, Tukayevsky Dist_,
Mizhnvaya Kama Mational Park, 55 84963° N, 52 44653° E,
on fallen strongly destroyed trunk of deciduous tree in pine-
dominated forest with linden and maple, 27.08. 2020, coll.
and det. KP {LE 321857).

E. sinwafum { Bull.) P. Kumm. — new for Republic of Ta-
tarstan. I — AD, BEL, BRY, KDA, KGD, KM, KR, KYA,
LEN, LIP, NV5, SEVY, TOM, VGG, VOR. 5 — Republic of
Tatarstan, Yelabuzhsky Dist., Mizhnyaya Kama MNational
Park, 55.72702° ™, 51L.81758% E, on =so0il in oak forest,
14.09. 2007, coll. and det. KP {PK 11281, dupl. LE 321858).

E vermum 5. Lundell — new for Republic of Tatarstan.
D— BRY, KC. KIR, KLU, KO, KR, KYA, LEN, LIP,
MOS, MUR, NGR, NV5, PER, PNZ, PSK, RYA, 5E,
SPE. 5VE, TOM, TUL. UD, YAR. 5 — Republic of Ta-
tarsian, Yelabuzhsky Dist., Mizhnyaya Kama Mational Park,
55.73115° MW, 51963607 E, on soil in pine-dominated forest
with birch, 25.04.2006, coll. and det. KP {PK 11308, dupl.
LE 32185%9).

Favolaschia calocera B, Heim — new for Russia. 5 —
Krasnodar Krai, Sochi, Khosta, Apgur gorge, 43.5544° N,
3982187 E, on fallen deciduous twig, 17.07.20015, coll. and
det. V. M. Botyakov (LE 321852).

Flammula pinicala (Jacobsson) NMoordel. — new for Len-
ingrad Oblast. I — TVE. 5 — Leningrad Oblast, Vvborgsky
Dist., Veshchevo, 6006GE9" M, 2928427 E, on stump of
Pinus sphvesiris in green moss pine forest, 04.10.2020, coll.
and det. LK {LE F-332071).

Hydropus margineilus {Pers.) Singer — new for Perm
Korai. I — AL, ALT, KHA, KYA, NGR, NVS, PRI, PSK,
TOM, YEV. 5 — Perm Kmi, Dobryansky Disi,
“Werkhnyaya Kvazhva™ protected area, 58.3913° N, 56.3611°
E. on dead wood in herb-rich birch forest, 0608, 2012, coll.
V. 5. Bodalow, det. LP {LE F-334410}).

Hyzrophiorus exiguus E. Larss., E. Campo et M. Carbone —
new for Russia. 5 — Leningrad Ohblast, Kingiseppsky Dist_,
Perelesye, 59.64111°% M, 2E.99108% E, among mosscs in
mixed forest (Picea abies, Ulmus sp, Poprlus fremula, Coryl-
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fex avedama), 09.10.2020, coll. and det. LK (LE F-332070).
GenBank accession number — MZEE9446.

Laccaria pumila Fayod — new for Leningrad Oblast. I —
AL CHU, IRK, KC, KGD, KHM, KD, KK, KYA, MAG,
MUR, NEM, MN¥5, 5A, TA, TY, YAN. 5 — Leningrad
Oblast, Lomonosovsky Dist., Orzhitsy, 5975733 M,
29.71271° E, on soil in abandoned park with Tilia, Acer,
LUimus, 23.07 2018, coll. and det. LK (LE F-331387).

Limacella glioderma (Fr.) Maire — new for Republic of
Tatarstan. I — AL, ALT, IRK, JEW, KHA, KLU, KR,
LEM, MO5, NV5, PER, PNZ, PRI, 5AM. 5PE, 5VE,
TOM, TUL, ULY. 5 — Republic of Tatarstan, Baltasinsky
Dist., “Yaltra™ forest, 56 34486° N, 50016466° E, on soil in
spruce forest with aspen, 29.08.200%, coll. and det. KP (PK
10722, dupl. LE 321863); Tukayevsky Dist., Nizhnyaya Ka-
ma Mational Park, 55.85994% N, 52.49274° E, on soil in lin-
den forest with aspen and pine, 04,09 20018, coll. and det. KP
(PE 10501, dupl. LE 321864).

Lindrneria teachyspora {Bourdot et Galzin Pilit — new
for Chelyabinsk Oblast. I — PRI, 5WVE. § — Chelyabinsk
Oblast, Miass area, llmensky Mature Reserve, Bolshove Mi-
asmovo, 351697 W, 60.302° E, on fallen branch together with
Lyomyces funiperi in almost open Juniperus communis stands,
03.08.2015, coll. and det. ASh (SVER(F) 92991, dupl. LE
F-3344E7).

Lycoperdon caudatum 1. Schrat. — new for Komi Repub-
lic. I — AD ALT, AMU, ARK, BU, IRKE, KC, KDA, KGD,
KHA, KHM, KYA, MOS, NGR, PRI, RYA, SAK, SE,
SVE, TA, TOM, YEV. § — Komi Republic, Sykiywdinsky
Dhist., Lezym, 6145899 M, 50.5225" E, on litter in spruce
green moss forest, 25072009, coll. MP, det. YuR {LE
F-334450).

L. lambinonii Demoulin — new for Komi Republic. DN —
AD, AL ARK, CHE, TRK, KAM, KC, KDA, KYA, MAG,
MO, MO5, NGR, PRI, ROS5, RYA, 3VE, TOM, TYL,
ULY, ¥YAM. § — Komi Republic, Syktyvdinsky Dist., Le-
zym, 6145899 M, 30.5225" E, on soil in spruce green maoss
forest, 25.07.2019, coll. MF, det. YuR (LE F-334451).

L. migrescens Pers. — new for Komi Republic. I — AL,
ALT, AMU, ARK, CHE, CHU, KGD, KHA, KHM, KK,
KM, KR, KYA, LEN, MAG, MO, MOS5, MUR, NVS,
PNE, PRI, PSKE, ROS, BYA, SE, 5VE, TA, TOM, TVE,
TYU, VGG, YAN, YEV. 5§ — Komi Republic, Troitsko-
Pechorsky Diist., Pechora-lIlych Mature Reserve, Yaksha,
GLE20GG6™ M, 56.84167° E, on litter in meadow, 20008, 2009,
coll. MP, det. YuR (SYKO{ 3270, dupl. LE F-334452).

L. pratense Pers. — new for Kabardino- Balkar Republic.
D—AD AL ALT AMU, ARK, AST, BEL, BU, DA, IRK,
KC, KGD, KK, KM, KO, KRS, KYA, LIP, MO, MOS5,
MGR, MNV5, FER, PMZ, PRI, FSK, RO5, RYA, 5A, SAK,
SE, S5PE, SVE, TA, TOM, TY, UD, VOR, YAMN. 5 — Kab-
ardinc-Balkar Republic, Elbrussky Dist., Tymyauz,
A3 40007 M, 42 900007 E, on soil in pastured dry meadow,
10.10. 2018, coll. and det. YuR {YuR 3556, dupl. LE 321849).

Marasmius wynneae Berk, et Broome — new for
Movgorod Oblast. Ir — AL ALT, BEL, IRK, KDA, KHA
EHM. KIR, KK, KM, KRS, LEN, LIP, MOS5, NVS, PER,
PMZ, PRI, ROS, RYA, 3AM, 5EV, 5PE, TA, TOM, TUL,
ULY, VGG, VOR, YAR. 5§ — Novgorad Oblast, Chudovsky
Diist., Krasnofarformy, 59.12334% M, 31814307 E, on litter in
floodplain oak forest, 25.07.2019, coll. and det. LK (LE
F-331610).
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Merizmodes anomala (Pers.) Singer — new for Tyva Re-
public. I — AL AIT, ARK, CHE, KYA, LEM, MO5,
MOW, MUR, NIZ, NVS, OMS, PNZ, PSK, 54, MO,
SPE, 5VE. TOM, TVE, YAN. 5 — Tyva Republic, Kaa-
Khemsky Dist., Ondumsky zakarnik, 3178025 N,
94.71445° E, on fallen trunk of Befula micropiydla in reverine
larch forest, 11082020, coll. AV, det. VV (NSK 1014546,
dupl. LE F-334475); Piy-Khemsky Dist., Khutinsky zakaz-
nik, 3265517 M, 94 54587 E, on fallen trunk of Salix sp. in
cedar-spruce-larch forest, 16082020, coll. AV, det. VWV
(MNSK 1014642, dupl. LE F-334476, NSK 1014645, dupl.
LE F-33447T7).

Nidularia deformis (Willd. ) Fr. — new for Komi Republic.
D — AL ARK, BEL, IRK, KR, KR5S, LEN, MAG, MO5,
NGE, PNZ, PSK, ROS5, RYA, SAK. 5PE, SVE, TA, TOM,
TVE, VOR. 5 — Komi Republic, Sykiyvkar, Krasnaya gora
stow, BLGTI53" N, 50866647 E, on wood chips in stand of
willows, 121002018, coll. Kirllov DUV, det. Kirillov DV,
MP {LE F-334453).

Plutews thowsondi { Berk. et Broome) Dennis — new for
Leningrad Oblasi. I — AD, CHU, IRK, KAM, KC, KM,
E¥A, LIP, MAG, MOS, ORE. PNZ, PRI, PSK. ROS5,
BYA, SAaM. SPE, TA, TUL, UD, VGG. 5§ — Leningrad
Oblast, Lomonosovsky Dist., Orzhitsy, 39.75733% N,
29712717 E, on standing in abandoned park with Tilia, dcer,
Ulmees, 31.07.2018, coll. wood and det. LK {LE F-331536).

Radulompees molaris (Chaillet ex Fr.) MUP. Chirist. — new
fior Kostroma Oblast. I — BEL, BRY, CHE, DA, KC, KDA,
KGD, KM, KRS, LEN, LIP, MO, NIZ, OMS, OEL, PER,
RO5, BYA, 5AM, 5PE, 5VE, TUL, VGG, VOR. 5 —
Kostroma Ohlast, Kostromskoy Dist., " Aganinskayva Dubra-
va” forest area, 3783064 M, 40 86369 E. on dead branches
of a living Querces robur in herb-rich oak forest, 03.09.2020,
coll. AL and AE, det. SV (LE F-334435).

Ramariopsis fenwiramosa Comer — new for Arkhangelsk
Oblast. I — BA, CHE, IRK, KHM, KO, KR, KYA, LEN,
MOS, MUR, NIZ, ORL, PER, PRI, 5A, 53AM, 5PE, 5VE,
TOM, TY, YAN, FABR. 5 — Arkhangelsk Oblast, Plesetsky
Dist., Sheleksa, 62.8939° N, 40.2963° E, on soil in herb-rich
larch forest, 18.09.2020, coll. O. M. Ezhov, det. 1. V. Zmitro-
vich (AR 3463, dupl. LE F-334498).

Resupinaius applicans ( Batsch) Gray — new for Arkhan-
gelsk Oblast. I — AL, ALT, AST, IRK, KHA, KHM, KM,
KO, KYA, LEN, LIP, NGR, NVS, PRI, PSK, ROS5, EYA,
5A, 5AM, 5MO, 5PE, YEV, ZAB. 5 — Arkhangelsk Oblast,
Pinezhsky Dist., Pinezhsky Mature Reserve, 64 6880° N,
43.1832° E, on fallen trunk of Populus fremula in sspen for-
est, 3L0E 2017, coll, O, M. Ezhov, det. 1LV, Zmitrovich (AR
3103); 645645 N, 43.1699° E, on fallen trunk of Salivsp. in
mixed coniferous-deciduous  forest, O05.09.20018, coll.
0N, Ezhov, det. 1. V. Zmitrovich (AR 3272).

Riwvdocollvbia fodiens { Kalchbr.y Antonin et Noordel. —
nmew for Perm Kral, D — KHM, KO. 5 — Perm Krail, Gremy-
achinsky Dist., Basegi Mature Reserve, 38.9339° N,
5E.4854% E, on litter in spruce forest, 31072015, coll
Yo Chelakova, det. LP and Yo, A Chelakova ( LE F-334412).

Tricholoma aurantinm (Schaeff)) Ricken — new for Len-
imgrad Ohlast. I — AL, KB, KC, KK, KYA, PER, SPE, TA,
UD VLG, 5 — Leningrad Oblast, Yolosovsky Dist., Pyataya
Gora, 59.43977° N, 29.75081° E, on soil in mixed conifer-
ous-broadleaf forest, 9.09.2020, coll. and det. E.A. Palo-
mozhnykh (LE 315687).
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Tricholoma baischii Gulden ex Mori. Chr. et Noordel. —
new for Perm Krmi. D — KDA, KM, SEV. 5 — Perm Krai,
Osinsky Dist., “ Osinskaya Lesnaya Dacha™ protected area,
57.2932° M, 551367 E, on soil in pine forest, 21.09.2019,
coll. D.V. Patrakova, det. LP, A.5. Shishigin and
D.%. Patrakova {LE F-334411).

Tiastoma brumale Pers. — new for Kabardino-Balkar
Republic. I — AL, ALT, AST, BEL, KGD, KK, KM, KYA,
LIP, MO, NVS, RDS, 5AR, SVE, TA, TUL, TVE, VOR.
5 — Kabardino-Balkar Republic, Elbrussky Dist., Tymyauz,
43.38333% N, 42.88333° E, on soil in pastured dry meadow,
10.10.20 8, coll. and det. YuR (YuR 35535, dupl. LE 321850).

T fimbriginm Fr. — new for Kabardino- Balkar Republic.
D — AL ALT, AST, BEL, BU, KM, KYA, LIP, PNZ, ROS,
RYA, 5TA, SVE, TA, TY, VGG, VOR, FAB. 5 — Kab-
ardino-Balkar Republic, Elbrussky Dist., Tymyauz,
A3, 306677 M, 42900007 E, on soil in pastured dry meadow,
11102018, coll. and det. YuR (YuR 3559, dupl. LE 321851).

Volvariella murinefle (Quél.) M.M. Moser ex Dennis,
P.D. Orton et Hora — new for Leningrad Oblast. I — KM,
KYA, LIP, NGR, NVS, PRI, PSK, 5AM, 5VE, TVE, UD,
ULY. 8§ — Leningrad Oblast, Lomonosovsky Dist., Orzhitsy,
59.75733° M, 29.71271" E, on soil in abandoned park with
Tilia, Acer, Ulmus, 310720018, 05.08. 2018, coll. and det. LK
(LE F-331573, LE F-331433).

¥ surrecia (Knapp) Singer — new for Leningrad Oblast
and Perm Krai. I — AMU, KM, 5PE. TA. 8 — Leningrad
Oblast, Kingisssepsky Dist., Velikino, 359.63117° N,
2560372 E, on basidiomata of Clitecybe nebufars in decid-
wous-coniferous forest, 27.09_20019, coll. D A Tomchin, det.
0., Morozova (LE 31568E). Perm Krai, Permsky Diist_|
“Andronowskiy Les™ protected area, 57.95295° N, 56152265 E,
on basidiomata of Clitocybe mebularis in spruce forest,
19.09. 2020, coll. N.D. Tatarinov, det. LP, M.[D. Tatarinow,
and V. 5. Botalov (LE F-334409).

Atheliales

Athelia salicem Pers. — new for Komi Republic. IV —
ARK, CE, CHE, KGD, KR, LEM, MO5, MUR, ORE,
ORL, PER, PRI, PSK, ROS5, 5E, SVE, VGG, 5 — Komi
Republic, Pechorsky Dist., Yugyd Va MNational Park,
G64. 964927 N, 59169067 E, on fallen branch of Juniperus sp.
in birch forest, 03.07.2009, coll. and det. DE {(5YKOF 5032,
dupl. LE F-334441).

Lepinsporomyces monfarus (Jalich) Ginns et MM L. Le-
febvre — new for Komi Republic. I — TYU. 5 — Komi Re-
public, Vukiylsky Dist., Yugyd Va MNational Park, 64.13719
M. 59.39192° E, on fallen trunk of Larx sibiricg in larch-
spruce forest, 260072020, coll. and det. DK (5YKOf 5273
dupl. LE F-334449).

Auriculariales

Aporpium caryae (Schwein ) Teixeira et DP. Rogers —
new for Republic of Tatarstan. I — ARK, BRY, DA, IRK,
I'va, KAM, KGD, KHM, KIR, KLU, KO, KR, LEN,
MOS, MUR, NGR, NIZ, ORL, PRI, PSK, EYA, 5AM,
5PE, SVE, TOM, TVE, TY. VOR. 5 — Republic of Ta-
tarstan, Lelenodolsky Dist., Violzhsko- Kamsky MNature Re-
serve, Raifa, 55.89456° N, 48.72661° E, on fallen deciduous
trunk in pine-dominated forest, 23082006, coll. and det.
KPP (PE 11173, dupl. LE 321855).
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Preudohydnum gelatinoswm (Scop.) P. Karst. — new for
Tyva Republic. I — AD, AL, AMU, ARK, BRY, CE. IRK,
VA, KDA, KHA, KHM, KLU, KO, KR, KYA, LEM, LIP,
MAG, MO, MOS, MOW, NGR, PER, PRI, PSK, RYA,
S5AK, 5E, 5M0O, 5PE, 5VE, TA, TOM, TVE, TYU. 5 — Ty-
via Republic, Kyzylsky Dist., Tapsinsky zakaznik, 51.92527
N, 94 97682° E, on fallen trunk of Larix sibirica in aspen-
birch-larch forest, W0008.2020, coll. AV, det. VV (NSK
1014648, dupl. LE F-334478); Piy-Khemsky Dist., Khutin-
sky zakarmik, 52.7174° N, 9478968 E, on fallen trunk of
Lavix sibivica in larch forest, 12082020, coll. AV, det. T. De-
Jidmaa (MNSK 1004643, dupl. LE F-334479).

Boletales

Hydrwomerulius pinasir {Fr.) Jarosch et Besl — new for
Tyumen Oblast. D — CU, KK, KR, LEN, MUR, NIZ,
ORE, PER, 5PE, SVE, UD. 5 — Tyumen Ohlast, Tobolsky
Dist., Irtyshatskie Yurty, 58.06020° M, 68.31409° E, on fall-
en trunk of Picea obovaia in forest edge with logging resi-
dues, 2200 2020, coll. and det. VK (LE F-334420).

Pisolithus arhizus (Scop.) Rauschert — new for Khanty-
Mansi Autonomous Okrug and Komi Republic. IV — AST,
BLU. KM, KR5S, LEN, ROS5, SEY, SPE, 5VE, VGG. 5 —
Khanty-Mansi Autonomous Okrug, Surgutsky Dist., Lyan-
tor, 61611027 M, 72.17303" E, on soil in open site in pine for-
est, 16082020, coll. A. Emizev, dei. E.A. Fvyagina
{EZ2MB160, dupl. LE 312658). Komi Republic, Troitsko-
Pechorsky Dist., Pechora-llych Mature Reserve, Yaksha,
6182965 N, 5685674 E, on so0il in lichen pine forest,
19.08. 2009, coll. and det. MP (SYKOf 3138, dupl. LE F-
334454).

Rivizopogon lutealns Fr. — new for Khanty-Mansi Auton-
omous Okrug and Komi Republic. I — TRK, KGD, KK,
KR, KYA, LEM, MO, NVS, ROS, SVE, TVE, VLG, VOR.
5 — Khanty-Mansi Autonomous Okrug, Surgutsky Dist.,
Barsovo, 61.25133% M, T3.20699% E, on so0il in pine forest,
O07.09.2020, coll. and det. EA. Evyagina (EZ200907295,
dupl. LE 312637). Komi Republic, Ust-Vymsky Dist., Belyy
protected area, 6211589 N, 50046703 E, on soil in lichen
pine forest, 02.10.2020, coll. and det. MP (3YKOf 3424,
dupl. LE F-334455).

Seleroderma bovista Fr. — new for Komi Republic. DD —
AD, BEL. KDA, KK, KR, KRS, LEM, LIP, MO, MOS,
PMEZ, PRI, ROS, RYA, 5AR. SMO, SPE, 5TA, 5VE, TA,
TOM, TUL, TVE. UD, VGG. 5 — Komi Republic, Syktyv-
dinsky Dist.. Kechchoyag, 61.9%6093% M, 50.66666° E, on
soil among grass in pine forest, 23092020, coll. and det.
MP {SYKOf 3518, dupl. LE F-334456).

Serpula himanfinides (Fr.) P. Karst. — new for Tyumen
Oblast. I — AL, ARK, IRK, KHA, KHM, KIE, KO, KR,
EYA, LEM, MO, MUR, NIZ, NVS, ORE, ORL, PER,
PRI, PSK, BYA, 5AK, SAM, SPE, SVE, TVE, VLG, ZAB.
5 — Tvumen Oblast, Uvaisky Dist., Gomoslinkino,
58.71621° W, 6E.T0135" E, on fallen trunk of Picea abovada in
miixed forest with spruce, fir, aspen and birch, 16092012,
coll. and det. VE {LE F-334426).

Xevocomellus cisalpinus {Simonini, H. Ladurner et Peint-
ner) Klofac — new for Republic of Tatarstan. I — 5PE,
VGG, 5 — Republic of Tatarstan, Zelenodolsky Dist., Vasi-
hvevo, 55.82976° M, 45.68946° E, on so0il under Tilia cordaia
on roadside, 0208 2002, coll. and det. KP and T.Yu. Sveta-
sheva (PE 10277, dupl. LE 311902).
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X. ripavieifus {Redeuilh) Sutara — new for Perm Krai.
I¥— LEN, NGR, UD. 5 — Perm Krai, Permsky Diist.,
“Chemyayvevsky Les™ protected anea, 57 9916° M, 561803 E,
on soil under the poplars and willows, 20008 2020, coll. LP,
and A. 5. Shishigin det. LP and V.5. Botalov {LE F-334413).

Canthareliales

Botryobasidinm isabellingm (Fr.) D.P. Rogers — new for
Tvumen Oblast. Id — widespread species. § — Tyvumen
Oblast, Tobolsk, 58.27575% N, 68.4668% E, on fallen trunk
of Populus tremula in aspen forest with birch and linden,
01082020, coll. and det. VK {LE F-334428).

B lgeve (1. Erikss.) Parmasio — new for Komi Republic.
D — ARK., BEL. BRY, DA, KGN, KHM, KLU, KM, KR,
K¥A, LEM, LIP, MO, MOS5, MUR, NGR, NIZ, ORL,
PER, PSEK, ROS, 5AaM, 5PE. 3VE. TA. TOM, TVE, TYLI,
YAM. 5 — Komi Republic, Pechorsky Dist., Yugyd Va Na-
tional Park, &4 96342° N, 539.17394° E. on fallen trunk of
Larix sibirica in larch forest, 09.07.2019, coll. and det. DK
(SYROf 5089, dupl. LE F-334443); Vukiylsky Dist., Yogyd
Wa Mational Park, 64148947 N, 59.39]192° E. on fallen
branch of Pinus sibirica in mixed forest (spruce, larch, birch,
pine), 20072020, coll. and det. DK {SYROf 5281, dupl. LE
F-334444).

8. obrusisporum 1. Erikss. — new for Murmansk Ohblast.
D— AL, IRK, KDA, KHM, KIR, KO, KR, KYA, LEN,
ORL, PER, PRI, 5PE, 5VE, TVE, YAN. 5 — Murmansk
Oblast, jurisdictional territory of the city of Kirovsk, Okiy-
ghrsky, 67454397 M, 34.28098" E, on fallen trunk of Pl
sypivestreiz in pine-hirch forest, 15082007, coll. and det. YukKh
(IMNEP 2279); Junsdictional territory of the town of Pol-
varmye Lori, Lysaya Mountain, 67.43214% N, 32476067 E,
on fallen trunk of coniferous tree in forest belt, 1407 2020,
coll. GG P. Urbanavichus, det. YoKh (INEP 2831, dupl. LE
F-334470).

KNisrotrema brinkmannii {Bres.) ). Erikss. — new for Re-
public of Bashkorostan and Yaroslavl Oblast. DD — ARE,
BEL. BRY, DA, TRK, KC, KDA, KIR, KM, KO, KR, KRS,
EY¥A, LEN, LIP, MUR, NIZ, NV5, ORL, PER, PRI, PSK,
ROS, 54, SPE, SVE, TA, TVE, TY, VGG, ZAH. 5 — Re-
public of Bashkoriostan, Beloretsky Dist, 34.407° N,
57.333" E. on fallen rotien trunk of Popelus fremecda in fir-
linden forest, 14.07.2011, coll. and det. ASh (SVER(F)
90053, dupl. LE F-334492). Yaroslavl Oblast, Uglichsky
Drist., Altynovo, 57.56697° M, 38.29327° E, on fallen trunk
of Saiix sp. in deciduous forest dominated by birch and wil-
bovee, 10002017, coll. Borovichey E.A., YuKh, det. YuKh
(INEP 3187, dupl. LE F-334467).

5. confluens Pers. — new for Tvumen Oblast. I — AML,
ARK, KGD, KHM, KIR, KO, KOS, KR, KYA, LEMN, MO,
MOW, MUR, NLZ NVS, PRI, PSK, RYA, 5PE, SVE,
TOM, TUL, VLG, YEV, ZAB. § — Tyumen Oblast, To-
bolsk, 38.27027° M, 68.49622° E, on soil in pine forest with
birch, 02.10.201%, coll. and det. VK (LE F-334427).

X coroniferum (Hohn. et Litsch ) Donk — new for Re-
public of Bashkonostan. D — KGN, LEM, OMS, PER,
SVE. 5 — Republic of Bashkoriostan, Beloretsky Ddist.,
54.495% M, 57.293° E, on fallen rotten trunk of Afmis glusinoe-
54 in swamp forest, 14.07.2011, coll. and det. ASh (SVER(F}
51806, dupl. LE F-334493).

5. muscicola (Pers.) 5. Lundell — new for Republic of
Bashkortostan. IV — ARK, KR, LEM, MO, MUR, NIZ,
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MNVE, PER, SPE, 5VE, TY, ZAB. 5 — Republic of Bashkor-
tostan, Beloretsky Dist., 54.495% N, 57.293" E, on rotten lit-
ter near Picea abovaia in spruce-maple forest, 13.07.2011,
coll. and det. ASh (SVER(F) 51808, dupl. LE F-334494).

5. radufoides (P. Karst ) Donk — new for Tvumen Oblast.
D — ARK, BRY, KHM, KIR, KLU, KO, KR, LEM, LIP,
MO, NGER, NIZ, NYS, ORL, SAM, SVE, TOM, TVE,
VOR, YEV. § — Tyumen Oblast, Tobolkky Dist., Savina,
SE.20299° M, 6E.186427 E, on fallen trunk of Populus inemula
in deciduous forest (aspen, birch, linden), 1108 2019, caoll.
and det. VE {LE F-334423).

& resinicystidium Hallenb., — new for Tvumen Ohblast.
D —ARK, DA KHM, KO, KR, MIZ, NVE SVE, TVE. 5 —
Tyumen Oblast, Tobolsk, 538 28316% N, 68.47391° E, on fall-
en trunk of Tilfe cordats in deciduous forest (aspen, birch,
linden), 28.05.2019, coll. and det. VK (LE F-334421).

Corticiales
Coriicium roseum Pers. — new for Yaroslavl Oblast. I —
widespread species. 5 — Yaroslavl Oblast, Uglichsky Dist.,
Altynowvo, 5756697 I, 38.29327° E, on the stump of Safix
sp. in deciduous forest dominated by birch and willow,
100420107, coll. YuKh and E.A. Borovichev, det. YuKh
{INEF 3165, dupl. LE F-334461).

Laetisaria Nchenicofa Diederich, Lawrey et Van den Bro-
eck — new for Russia. 5 — Krasnodar Krai, Kanevskoy Dist.,
Kanevskaya, 46.03421% M, 38.95979° E, on Physcia adscen-
dens on Uifms minorin broadleaf forest, 21.12.2019, coll. and
det. V. M. Botyakow (LE 321853); the same place, 46.03446°
M, 3896358 E, on Physeig adscendens in broadleaf forest,
21122009, coll. and det. V.M. Botyakow {LE 321854).

{reasirales

Creasirem  campestre Morgan — new for Kabardino-
Balkar Republic. I — AL, AST, BEL, IRK, KC, KK, KRS,
EYA, LIP, NVS, OMS, PNZ, ROS, 5E, SVE, TY, UD,
VOR. § — Kabardino-Balkar Republic, Elbrussky Dist.,
Tymyauz, 43. 366677 M, 42 900007 E, on soil in pastured dry
meadow, 11102008, coll. and det. YuR (YuR 3562, dupl.
LE 321848).

(5. triplex Jungh. — new for Komi Republic. D — AD, AL,
AMU, BEL, KDA, KGD, KHA, KM, KR, KRS, LIP, ME,
MO, NIZ, PRI, ROS, 5AR, SVE, TA, UD, YEV. 5 — Komi
Republic, Syktvwdinsky Dist., Vyvilgonskoe forestry,
GL3366H M, 5060419 E, on litter in spruce-hirch herb-
green moss forest, 04.06.20019, coll. 1A Kinllova and
DV, Kirillow, det. YuR and MP (SYKOf 3068, dupl. LE
F-33444K).

Hymenochaerales

Coiylidia wnailaia (Fr.) P. Karst. — new for Arkhangelsk
Oblast. O — LEN, NGR, PSK. 5PE. 8VE. 5 — Arkhangelsk
Oblast, Plesetsky Dist., Sheleksa, 62.9141° N, 40.3102° E,
on soil in lingonberry-lichen pine forest, 1809 2020, coll.
O.M. Ezhov, det. 1.V, Zmitrovich (AR 3504, dupl. LE
F-334497).

Hyphodonsia arguta (Fr.) 1. Enkss. — new for Yaroslay]
Oblast. D — AL, ARK, BA, BEL, BRY, CHE, DA, IRK,
KDA, KEM, KGD, KIR, KM, KR, KRS, KYA, LENM, LIP,
MO, MOW, MUR, NILZ, NVS, OMS, ORE, ORL, PER,
S5AM, SE, SPE, SVE, TA, TOM, TYLU, VGG, YAN. § —
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Yaroslavl Oblast, Uglichsky Dist., Aliynovo, 5736697 N,
38.29327° E, on fallen trunk of Safix sp. in deciduous forest
dominated by birch and willow, 10.04.20017, coll. and det.
Yukh {(INEP 3197, dupl. LE F-334462).

Tnocutis pheades {Pers.) Fiasson et Niemeld — new for
Murmansk Ohblast. IV — widespread species. 5 — Murmansk
Oblast, jurisdictional territory of the city of Monchegorsk,
Lapland MWature Reserve, Chunozerskaya Usadha,
67.65272° N, 32647807 E, on fallen trunk of Popuilis rremula
in spruce forest, 21.08. 2012, coll. and det. YuKh (INEP 891,
dupl. LE F-334473).

Kurtig argiffacea (Bres.) Kamsinski — new for Yaroslavl
Oblast. I — AL, ARK, BRY, CHE, IRK. KDA, KGN,
KHM., KLU, KO, KK, KYA, LEN, MUR, NIZ, MVE,
OMS, ORL, PER, PRI, PSK, 54, SPE, SVE, TVE. ZAB.
5 — Yaroslavl Oblast, Uglichsky Dist., Altynovo, 57.566977
M, 38.29327° E, on fallen trunk of Sorbus aucuparia in de-
ciduous forest dominated by birch and wilbow, 24.04 2017,
coll. and det. YukKh {(INEP 3192, dupl. LE F-334463).

Leweopheilinus irpicoides { Bondartsev ex Pilit) Bondari-
sev ot Singer — new for Sverdlovsk Oblast. I — AL, ALT,
KHA, PRI, SAK, YEV. 5 — Sverdlovsk Oblast, Ekaterin-
burg, Botanical garden, 56.797° M, 60.6027 E_ on alien tree
of Tilia manchurica (this linden was brought from the Far
Esast as a seedling with a soil butt), 27.09.2014, coll. and det.
ASh (SVER{F) 33817, dupl. LE F-3344E6).

Lyomyces crustosus (Pers.) P. Karst. — new for Yaroslavl
Oblast. I — widespread species. 5 — Yaroslavl Oblast, Ug-
lichsky Dist., Altynovo, 57.56697° M, 38.29327° E, on fallen
trunk of Safiv sp. in deciduous forest dominated by birch and
willow, 153.04.2007, coll. and det. YukKh (INEP 3166, dupl.
LE F-334464).

Phellinopsis conchiata (Pers.) Y.C. Dai — new for Yaro-
slavl Oblast. Id — widespread species. § — Yaroslavl Oblast,
Uglichsky Dist., Altynovo, 5736697 M, 38.29327° E, on
fallen trunk of Salix sp. in deciduwous forest dominated by
birch and willow, 100042007, coll. and det. YukKh (INEP
31T, dupl. LE F-334464).

Porodaedalea laricis {Jacz. ex Pilat) Miemeld — new for
Republic of Tatarstan. I — AMU, ARK, BA, CHE, IRK,
EaM, KHM, KK, KO, KE, KYA, LEM, PRI, 5PE, 5VE,
TOM, YAN, YEV, ZAB. § — Republic of Tatarstan, Zele-
nodokky Dist., Volzhsko-Kamsky Mature Reserve, Haifa,
5590662 W, 4E.74107° E, on living Larix sp. in arboretum,
22062007, coll. and det. KP (PK 10904, dupl. LE 321863).

Rickenella swartzii (Fr.) Kuyper — new for Republic of
Tatarstan. I — ALT, KHM, KLU, LEN, MAG, MUR,
MVS, PRI, PSK, TOM, UD, VLG, YEV. 5§ — Republic of
Tatarstan, felenodolsky Diist., Krasnookiyabrskove forest-
v, 35912117 M, 48.97042° E, among mass on fallen trunk in
pine-dominated forest with birch, linden and spruce,
17.0%.2017, coll. and det. KP {LE 321866).

Tubulicrinis regificus (H.5. Jacks. et Dearden) Donk —
new for Komi Republic. D — YAMN. 5 — Komi Republic,
Pechorsky Diist., Yugyd Va Mational Park, 64.96842° N,
59.17547° E, on fallen trunk of Picea abovate in mixed forest
(spruce, birch, larch, firy, 15.07.20019, coll. and det. DK
(SYKOf 5121, dupl. LE F-334458).

Tubulicrinis sororins ( Bourdot et Galzing Oberw, — new
for Chelyabinsk Oblast. I — IRK, KYA, ROS, 54 SVE,
YAMN. 5 — Chelvabinsk Oblast, Miass area, llmensky Mature
Reserve, Bokhove Miassovo, 55.169% N, 60.3037 E, on fall-
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en trunk of Juniperus commais in stony soil, open juniper
stands, 03.08 2015, coll. and det. ASh (SVER(F) 92997,
dupl. LE F-3344%%0).

Xvlodon raduloides Ricbesehl et Langer — new for
Kostroma Ohblast. D — BA, BEL, BRY, CHE, DA, KAM,
KDA, KEM, KGD, KLU, KR, KRS, LEM. LIP, MO,
MOS, NGRE, MIZ, ORE. ORL, PSE, RO5, 5aM, 5MO,
SPE. 5VE, TAM, TOM, TUL, TVE, UD, VOR, YEV. 5 —
Kostroma Oblast, Kostromskoy Dist., “ Aganinskaya Dubra-
va” forest ares, ST.E3064° M, 4086569 E, on dead branches
of a living Quercus robir in herb-rich oak forest, 03092020,
coll. AL and AE, det. SV ({LE F-334437).

Jaapiales
Jaapia argillacea Bres. — new for Sverdlovsk Oblast. IV —
ARK, KDA, KHM. 5 — Sverdlovsk Oblast, Mizhneserginsky
Dist., “Olenii Ruchii™ Mature Park, 56.501° N, 59.287° E, on
fallen trunk of Picea abovata in spruce-fir forest, 23.07.2020,
coll. and det. ASh (SWVER(F) 51742, dupl. LE F-334485).

Fhallales

Phallus impudicus L. — new for Leningrad Oblast. IV —
widespread species. 5 — Leningrad Oblast, Kingiseppsky
Dist., Kaibolovo, Kurgalsky zakaznik, 539.73631°% N,
2503478 E, om soil in coniferous-broadleaf  forest,
02.08.2020, coll. and det. DA, Tomchin {LE 312609).

Polyporales

Antrodiella foginea Vampola et Pouzar — new for Repub-
lic of Mordovia. I} — ARK, CHE, KD, KO, KR, LEN,
LIP, MIZ, ORL, PEIL P5K, ROS5, RYA, 5AM, 5PE. 5VE,
TA, TUL, TVE. § — Republic of Mordovia, Temnikovsky
Dist., Mordovsky Mature Reserve, 54. 77353 M, 43 4]1813°
E, on fallen branch of Berfa sp. in pine forest with oak,
17.07 2015, coll. and det. 5B {LE 314696); the same place,
54.787° M, 434047 E, on fallen branch of Befwla sp. in
spruce forest with birch, 10.049.2011, coll. and det. SB (LE
314695); the same place, 54.72637° M, 43.15036° E, on fall-
en branch of Limes sp. in clm-oak forest, 23.07.2015, coll.
and det. SB (LE 314697); the same place, 54.707° M,
43.220° E, on litter in pine forest, 15092004, coll.
L. V. Tervokhina, det. SB (HMMNE F20491) {Bolshakoy,
Zmitrovich, 2014; Bolshakov, 2015, both as Postia fToriformis
{ Ol ) Julich).

Ceriporia bresadolge (Bourdot et Galzriny Donk — new
for Astrakhan Ohblast, Orvol Oblast, Penza Oblast, and Re-
public of Tatarstan. I — CHE, DA, LIP, NIZ, PER, TY.
5 — Astrakhan Oblast, Akhtubinsky Dist., Bogdinsko-Ba-
skunchaksky MNature Reserve, Karasun, 4826148° M,
4696106 E. on burned (pine) timber, 180002009, coll.
YuR, det. SB {LE 2ET080) { Rebriev et al., 20012a, b, as Ceri-
povia tarda (Berk.) Ginns). Orvol Oblast, Mtsensky Dist.,
Torkunovka, 53.24522° M, 36.33964° E. on fallen branches
of Pipus sylvestris in herb-rich pine forest, 28.08.2011, coll.
5V, det. 5B and 5% (LE 290047 ) {Volobuev, 2005, as Ceripo-
riag purpirea ( Fr.) Donk). Penza Oblast, Zemetchinsky Dist.
Kirovsky, 53,4213 N, 42.3460° E, on fallen branches of fi-
mus sphvesteis, 21.09.1929, coll. A. S, Bondartsey, det. 5B (LE
25242) (Bondartsev, 1953, as MWeruliopora purpurea (Fr)
Bondarsev et Singer |for Tambov Oblast]). Republic of Ta-
tarstan, Zelenodolsky Dist., Volzhsko- Kamsky Mature Re-
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serve, Raifa, 55.9154° N, 48.72237 E, on fallen Pinus sylves-
frix, 04081939, coll. Lj.M. Vassilyeva, det. 5B (LE 25244)
{Bondartsev, 1953; Vassilyeva, 1977, both as Merulioparia
PUFpLred).

C. viridans {Berk. et Broome) Donk — new for Mur-
mansk Ohlast. D — ALT, ARK, BA, BEL, BRY, CHE,
EAM, KHM, KIR, KM, KO, KR, KR5S, LEMN, LIF, MO,
MOS, NIZ, NVS, ORE. ORL, PER, PRI, P5SK, RO5, 5PE,
SVE, TVE, TY, VOR, YEV, ZAB. 5 — Murmansk Oblast, ju-
risdictional territory of the town of Polyarmye Zori,
6743094 M, 32.41913° E, on fallen trunk of Al incana in
alder thickets along the Imandra Lake, 12.07.2020, coll. and
det. YuKh (INEP 2922, dupl. LE F-334471}.

Crusioderma fongicystidiainm (Litsch ) Makasone — new
for Sverdlovsk Oblast. I — ARK, KO, NIZ. S5 — Sverdlovsk
Oblast, Prigorodny Dist., Chemoistochinsk, 57.7036% N,
59.87750° E, on fallen trunk of Pines galvesies in secondary
herb-rich birch forest with aspen, pine, spruce and fir,
21.07.2020, coll. and det. 15 {LE F-334416, dupl. SWER]).

Cyanosporus alni (Miemelad et Vampola) B K. Cui, L.L
Shen et Y.C. Dai — new for Murmansk Oblast. I — ARK,
BA, BEL, BRY, CHE. IRK, KIR, KR, KYA, LEN, LIF,
MO, MOS, NGR, NIZ, NVS, ORL, PSK, RD5, RYA,
SPE, SVE, TUL, TVE, TYLU, UD, YEV. 5 — Murmansk
Oblast, Kandalakshsky Dist., Ormivarvi Lake, 66.E° N,
31.22639% E, on fallen trunk of Beiula pubescens in pine-
spruce forest, 27.08.2014, coll. L. G. Isaeva, det. YuKh
(INEP 3201, dupl. LE F-334472).

Fomiropsis pinicofa (5w.) P. Karst. — new for Kostro-
ma Oblast. IV — widespread species. 5 — Kostroma Oblast,
Oktvabrsky Dist., Grekhovo, 59103665 N, 47.28684° E. on
fallen trunk of Picea fennica in wet herb-rich mixed forest
with spruce and birch, 27.07.2020, coll. AL and AE, det. 5%
{LE F-334430).

Hyphoderma litsehaueri (Burt) J. Erikss. et A, Strid — new
for Kirow Oblast. D — KD&, LEN_ ORE, ORL. PER, 5VE,
TVE, TYL. § — Kirov Oblast, Tuzhinsky Dist., Pizhemsky
zakaznik, Kovrizhata, 57.69773% M, 47.89388° E, on fallen
trunk of Betula pendula in herb-rich old-growih spruce-pine
forest with aspen, birch and elm, 19.09.2019, coll. and det.
15 {LE F-334415, dupl. SWER).

A serigerim (Fr.) Donk — new for Kostroma Oblast. D —
widespread species. § — Kostroma Oblast, Kostromskoy
Diist., “Aganinskaya Dubrava™ forest area, 57.83064% N,
40 86569 E. on dead branches of Quercus robur in herb-
rich oak forest, 03.09.2020, coll. AL and AE. det. 5V (LE
F-334431).

Hypochricium wakefTeldige (Bres.)y 1. Erikss. — new for
Republic of Mordovia. I — KDA, KO, KR, LEM, LIF,
ORL, TVE. § — Republic of Mordovia, Temnikovsky Drist.,
Mordovsky Mature Reserve, 3488735 N, 43.60613° E, on
fallen branch of Yordus aucuparia in pine forest, 17092012,
coll. and det. 5B (LE 301301) { Bolshakov, Zmitrovich, 2014,
Bolshakov, 20015, both s Hypochnicium puncialaium
{(Cooke) 1. Erikss.); the same place, 347794 M, 43 3575]"
E, on fallen trunk of Pinps splvesteis in pine forest,
29.09.2004, coll. and det. 5B (LE 304194) (Bolshakov, 2015,
s Hypochricium geogenium (Bres.) 1. Erikss.); the same
place, 54.77562° M, 43.41956° E, on fallen trunk of Pinus
splvesiris in spruce forest, 26.09.2014, coll. and det. 5B (LE
304195) (Bolshakov, 2015, as M. geogeninm); the same place,
54.THIE" M, 43220517 E, on stump of Pinws syfvesieiy in
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pine forest with linden, 29.08.2011, coll. and det. 5B (LE
3013000 {Bolshakov, Zmitrovich, 2014; Bolshakov, 2015,
both as H. punciulaimm).

Leproporus mollis (Pers.) Quél. — new for Tyva Republic.
D — widespread species. § — Tyva Republic, Kyzylsky Dist.,
Tapsinsky zakarnik, 5191353 N, 94.98043" E. on fallen
trunk of Larix sifiriea in larch forest, 10.08.2020, coll. AV,
det. VWV (NSK 1014659, dupl. LE F-334474).

Meruliopsis viedacea (Fr.) Bondansev — new for Republic
of Mordovia and Udmurt Republic. IV — AST, CHE, KIR,
EYA, LEN, MOS, NIZ NVS, PER, SVE, TA. 5 — Hepub-
lic of Mordovia, Temnikovsky Diist. | Mordowvsky Mature Re-
serve, 54.72° M, 43.227 E, on fallen trunk of Pines sylvesirs
in pine forest with linden, 29.08.20011, coll. and det. 5B
{LE 321555) (Bolshakov, Zmitrovich, 2014; Bolshakoy,
2015, both as Ceriporia wiridans (Berk. et Broome) Donk).
Udmurt Republic, Izhevsk, on fallen trunk of Pinus spfes-
irin, 1608 2009, coll. VK, det. 5B and VK {LE 247365) (Ka-
pitonoy, 2013, as Cerjporia excelra 5. Lundell ex Parmasta).

Metuloidea fragrans (A. David et Tortid) Miettinen —
new for Yaroslavl Oblast. D — BEL, BRY, KLU, KRS, KYA,
LEM. LIP, MO, MOS, NIZ ORE. ORL, EYA, SAM. TA,
TVE., VOR. 5 — Yaroslavl Oblast, Uglichsky Diist., Aliyno-
vo, STS6697° M, 3829327 E, on fallen trunk of Sorbus
aucuparia in deciduous forest dominated by birch and wil-
low, 24.04. 2017, coll. and det. YuKh (INEP 3170, dupl. LE
F-334465).

Panus lecomiel (Fr.) Comer |= Pames meostrigosis
Direchsler-Santos et Wartchow] — new for Kostroma Oblast.
D — widespread species. 5 — Kostroma Oblast, Galichsky
Dist., Yakushkino, 38.35020° M, 42.40285° E, on fallen
branch of Fopuwlis fremudla in mixed stands with aspen, spruce
and hirch, 12.09.2020, coll. AL, det. 5% (LE F-334432).

Phanerochaete fvescens (P, Karst.) YVolobuey et Spirin —
new for Kostroma Oblast and Republic of Mordovia. Id —
ARK. BEL, DA, KHA, KR, LEN, LIP. NIZ, ORL, SVE,
Vi, 5 — Kostroma Oblast, Kostromskoy Dist., “Agan-
imskayva Dubrava™ forest area, 57T.E3064° M, 4086569 E, on
dead branches of a living Quercns robur in herb-rich oak for-
cst, 03.09.2020, coll. AL and AE, det. 5V (LE F-334434).
Republic of Mordovia, Temnikovsky Diist., Mordovsky Na-
ture Reserve, 54736247 I, 43.13460° E, on fallen trunk of
Alnus glurinosa in black alder forest, 18.10.2012, coll. 5B, det.
5V (LE 301377} { Bolshakov, Zmitrovich, 2014; Bolshakow,
2015, both as Phanerochaete sordida (P. Karst.) ). Erikss. et
Boynarden); the same place, Pushia, 54714907 M, 43.21T06% E,
on fallen trunk of Afmus glufinosa in black alder forest,
161002012, coll. and det. SB (HMMNE F20498) { Bolshakow,
Zmitravich, 2014; Bolshakov, 2015, both as Ph. sordida).

FPhiehia subochracea (Alb. et Schwein) J. Erikss. et Ry-
varden — new for Republic of Mordovia. I — ARK, BA,
CHE, IRK, KD&, KHM, KO, LEM, OMS, ORE, ROS,
SVE. VGG, VOR. § — Republic of Mordovia, Temnikovsky
Dist., Mordovsky Mature Reserve, 54.753365% N 43.09022"°
E, on fallen trunk of Lifmus sp. in elm-oak forest, 1000924013,
coll. 5B, det. 5% (LE 301975) { Bolshakov, 2005, as Phiebia
ochracesfiviva {Bourdot et Galzin) Donk).

Rhizochaete sulphuring (P, Karst.) K.H. Larss. — new for
Tyumen Ohlast. I — KDA, KHM, KIR, KO, KYA, LEN,
MO, MIZ, NVE, OMS, ORE, ORL. PRI, 5AK, 5VE, TA,
TUL, YEV. § — Tvumen Oblast, Tobolsk, Sumkino,
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58.11355" M, 6BE.34031" E, on fallen trunk of Fiaus sylvestriz
in pine forest, 24072019, coll. and det. VI (LE F-334422).

Ahodonia placensa (Fr.) Miemelid, K_H. Larss. et Schigel —
new for Tywa Republic. I — AL ALT, ARK, BA, BEY, BLU,
CU, KHA, KHM, KIR, KO, KR, KYA, LEN, MO, MOS,
MUR, NGR, NIZ NV5 0ORL, PER, P5K, 5PE, 5VE, TA,
TOM, TVE, TYU, UD, VLG. 8§ — Tyvva Republic, Kaa-
Khemsky Dist., Ondumsky zakamnik, 5178098 M, 94.7376° E,
on fallen trunk of Larix sibirica in larch forest, 10008 20240,
coll. AV, det. VWV (MSK 10146356, dupl. LE F-334480).

Riopa metamorphosa (Fuckel) Miettinen et Spirin — new
for Lipetsk Oblast. I — NIZ, ORE, SVE. 5 — Lipetsk Oblast,
Krasninsky Dist., Sukhodol, “Chemoles™ forest area,
5290598 M, 34606727 E, on fallen burned trunk of (huer-
cus robwr in herb-rich oak forest with maple and birch,
30.09. 2006, coll. M.V Shakhova and SV, det. SV {LE F-334419).
GenBank accession number — MEZRED445.

Narcodoniia crovea (Schwein ) Kotl. — new for Chely-
gbinsk Oblast. I} — AST, BEL., KDA, KIE, KM, KRS,
LEM, LIP. MO, MIZ, NVS, ORE, ORL, PRI, ROS, 3AM,
SVE, TA, TUL, VOR, YEV. § — Chelyabinsk Ohlast, Miass,
Muscum of llmensk Nature Reserve, 550147 M, 60.1538" E,
on alive Ul fgevis, 1T.08. 2020, coll. A. 1. Ischenko, det.
AS5h (SVER{F) %163, dupl. LE F-334494).

Skeletocuts odora (Sacc.) Ginns — new for Tyva Repub-
lic. I — AL, ALT, AMU, ARK. BEL, BRY, CHE. IRK,
KEM, KHM,. KIR, KO, KOS5, KR, KYA, LEN, MO,
MUR, NGR, NIZ, NVS, ORL, PER. PRI, PSK, SAM,
5PE, SVE, TA, TOM, TVE, TYL, UD, VOR. 5 — Tyva Re-
public, Piy-Khemsky Dist., Khuiinsky zakasnik, 32.7174" M,
94 7RI68" E. on fallen trunk of Pinus sibirica in cedar-
spruce-larch forest, 12.08.2020, coll. AV, det. VWV (MN3K
1014657, dupl. LE F-334481).

Nieccherinwm psendozilingfanum (Parmasio) Vesterh. —
new for Kirov Oblast. I — ALT, ARK, BRY, KHM, K,
KR, KYA, LEM, NGR, NLZ, ORE, PSK, 5AM, 5VE, TA,
TVE, TYU. § — Kirov Oblast, Tuzhinsky Dist., Pizhemsky
zakazmik, Kovrizhata, 57.70378% M, 4786515 E, on dead
basidiomata of Phellinus fremulge and on bark of a living
Populus tremuls in old-growth femn and herb-rich valley
mixed forest with spruce, fir, pine, birch, aspen and black alder,
21.09.2019, coll. and det. 15 {LE F-334417, dupl. SVER).

Twrompees fumidiceps G F. Atk. — new for Komi Repub-
lic. ' — ARK, KHM, LEN, MO, NIZ, ORE, P5K, ROS,
5PE, S5VE, TYU. 5 — Komi Republic, Vuktylsky Dist., Yu-
gyd Va Mational Park, 64.16228% M, 59.39292° E, on de-
cayed spruce wood in floodplain of the Lepta-MNiderma riv-
er, 0108, 2020, coll. and det. DK (5YKOF 5334, dupl. LE
F-3344359).

Rustulales

Acamthophyselium cerussaium (Bres.) Parmasto — new for
Kirov Oblast. I — KHM, KM, KO, KYA, MOS, NVS,
ORL, PER, RYA, 5AM, 5VE, TVE. 5§ — Kirov Oblast, Tu-
zhinsky Ddst.. Pizhemsky zakarnik, Kovrizhata, 5769773
M, 4789388 E, on standing dead trunk of Safix sp. in herb-
rich old-growth spruce-pine forest with aspen, birch and elm,
19,009 2009, coll. and det. 1S (LE F-334418, dupl. SWVER).

A. minor (Pilat) Sheng H. Wu, Boidin et C.¥. Chien —
new for Yaroslavl Oblast. D — LIP. 5 — Yaroslavl Oblast, Ug-
lichsk Diist. Alivnovo, 57566977 M, 38293277 E, on fallen
trunk of Salix sp. in decidwouws forest dominated by birch and
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willow, 12.04.2017, coll. and det. Yukh (INEP 3180, dupl.
LE F-334460).

Aibarrellus citrinns Byman — new for Republic of Bash-
kortostan. D — 5VE. 5 — Republic of Bashkortostan, Be-
loretsky Dist., 54 407 M, 57.333" E, on soil in fir-oak forest,
12.07.2011, coll. and det. ASh (SVER(F) 94511, dupl. LE
F-334482).

A. subrubeseens ( Murrill) Pouzar — new for Chelyabinsk
Ohblast. D — KGD, KR, LEN, 5WE. § — Chelyabinsk Oblast,
Llatoust area, Taganay MNational Park, 55.251° N, 39.803" E,
on soil in spruce-birch forest, 0808 2020, coll. A_L. Ischen-
ko, det. ASh (SVER(F) 96182, dupl. LE F-334483).

Awriscalpivm vulgare Gray — new for Komi Republic.
I — widespread species. 5 — Komi Republic, Sykiyvvdinsky
Drist., Syktyvhkarsky protected area, 61556237 M, 500644267 E,
on litter in moist pine forest, 01072008, coll. and det.
D.V. Kirillov (SYKOF 2706, dupl. LE F-334442).

Baltararia galacting (Fr.) Leal-Dutra, Dentinger et
G.W. Griff. — new for Kirov Oblast. I — AMU, ARK, BA,
BEL, DA, IRK, KDA, KHM, KO, KR, KYA LEMN, ME,
MO, NGRE, NIZ, NVS, ORL, PER, PRI, PSK, BYA, 5AM,
S5PE, 5VE, TA, TVE, TYLU, VOR, YEV. § — Kirov Oblast,
Tuzhinsky Dhst.. Pizhemsky zakarnik, Kovrizhata,
5T.7T1865™ M, 51859927 E, on fallen trunk of Popwfus fremula
in old-growih herb-green mosses pine forest with birch, aspen,
spruce, and fir, 20009, 2019, coll. and det. 15 (LE F-334414,
dupl. SWVER).

Boandarzewia mesenterica (Schaeff) Kreisel — new for
Chelyabinsk Oblast. IV — AD, KC, KDA, KO, SAK, 3VE.
5 — Chelyabinsk Oblast, Llatoust area, Taganay Mational
Park, 55.369% M, 59.843" E, at the base of rotten stump of
Abies sp. in fir-linden-birch forest, 0908 2020, coll.
Al Ischenko, det. ASh [SVERIF) %6157, dupl. LE F-334484].

(rloeaperiopirorella comwalverns (P. Karst.) Boidin, Lang.
et Gilles — new fior Tyumen Oblast. I — ARK, KEM, KHM,
KIR, KK, KO, KR, KYA, LEMN, MO, MO5, MUR, NGE,
NIZ, NVS, ORE, ORL, PSK. SVE. TA, TVE. § — Tyumen
Oblast, Tobolsky Drist., Savina, 58201717 N, 68.18072° E,
on fallen trunk of Asplus frepla in deciduous forest (aspen,
birch, linden), 08.08_ 2019, coll. and det. VK (LE F-334424).

Laciarins deferrimps Groger — new for Republic of Ta-
tarstan. D — AL, ARK, BU, IRK. KB, KC, KGD, KHM,
KIR, KO, KR, KYA, LEM, MAG, MO, MOS5, NGR, NVS,
ORL, PER, PNZ, PSK,5PE,SVE. TOM, TUL, TVE, UL,
VLG, YAR. 5 — Republic of Tatarstan, Baltasinsky Dist.,
“Yaltra” forest, 56. 344867 M, 50.164667 E, on soil in spruce
forest with aspen, 29.08.2018, coll. and det. KP {PK 10716,
dupl. LE 321860); Yelabuzhsky Diist., Mizhmyaya Kama MNa-
tional Park, 35. 78151 N, 5231266 E. on soil in linden for-
est with spruce and pine, 085.09.2018, coll. and det. KP
(PK 10493, dupl. LE 321861); Kukmorsky Dist., Luby-
anskoe forestry, 56.053732° M, 51.43190° E, on soil in spruce
forest, OB.08.2019, coll. and det. KP (PK 10767, dupl.
LE 3Z1862).

Peniophorm junipericoda 1. Enkss. — new for Chelyabinsk
Oblast. I — ARK, DA, KDA, KM, SVE. 5 — Chelyabinsk
Oblast, Satkinsky Dist., Zuratkul Mational Park, 54.943% M,
59.183" E, on dead branch of Juriperus communis in spruce-
dominated dry-forest, 1609 2020, coll. and det. ASh
{SVER{F) %159, dupl. LE F-3344E8).

P limitaia {Chaillet ex Fr.) Cooke — new for Chelyabinsk
Oblast. D — BEL, BRY, CE, KDA, KLU, LEN, MUR,

021
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MNVE, ORE, ORL, PSK, 5PE, SVE, TUL, VGG. § — Che-
Iyabinsk Oblast, Chelyabinsk, Central City Park, 55.165" N,
61.361% E, on dead branch of Syeings valgaris, 15092009,
coll. AL Ischenko, det. ASh |[SVER(F) 93005, dupl. LE
F-3344E9].

P guercing {Pers.) Cooke — new for Kostroma Oblast.
D — AMU, BA, BEL, BRY, CE. KDA, KGD, KIR, KLU,
KM, KRS, LEM, LIP, MO, MOS, MOW, MUR, NGR,
MNILZ, OMS, ORE, ORL, PNZ, PRI, PSK, RO5 HYA,
5AM, SPE. 5TA, 5VE, TUL, VG, YEV, ZAB 5 —
Kostroma Oblast, Kostromskoy Dist., “Aganinskaya Dubra-
va" forest area, ST.E3MZ M, 40.86747° E, on dead branches
of a living (huercis robur in herb-rich cak forest, 03.09.2020,
coll. AL and AE, det. 8V (LE F-334433).

Sewtiger pes-caprae (Pers.) Bondartsev et Singer — new
for Sverdlovsk Ohblast. D — KGD, PRI. § — Sverdlovsk
Oblast, Krasnoufimsky Diist., Nizhneirginsk, 36,8967 M,
57.380° E. on soil in mixed pine-fir forest with oak, maple
and hazel, ZE.DH.1957, coll. M.T. Stepanova-Kanavenko,
det. ASh (SVER(F) 17925, dupl. LE F-334491).

Seytinosiroma praesfans (H.5. Jacks) Donk — new for
Komi Bepublic. Ir — AMU, IRE, KYA, MUR, YAN. 5§ —
Komi Republic, Vuktylsky Dist., Yougyd Va Mational Park,
G4, 166367 W, 59.37622° E, on fallen trunk of Larix sibirica in
hirch-larch forest, 20007.2020, coll. and det. DK (SYKOf
5212, dupl. LE F-33445T).

Sierenm gousaparum (Fr.) Fr. — new for Kostroma
Oblast. I - ALT, BEL. BRY, CE, KAM, KDA, KHA, KIER,
KM, KR, KRS, LEN, LIP, MO, MOS, MOW, NGR, NLZ,
MNVE, ORL, PNZ, PRI, PSK, ROS5, RYA, SAM, 5PE, SVE,
TA, TUL, TVE, TYLU, ULY, VGG, VOR. § — Kostroma
Oblast, Kostromskoy Dist., “Aganinskaya Dubrava™ forest
area, 57.83002° M, 4086747 E, on dead branch of Quercis
rebor in herb-rich oak forest, 0309 2020, coll. AL and AE,
det. 8V (LE F-334495); the same place, 57.83225° N,
40866717 E, on fallen branch of (huercus rofur in herb-rich
oak forest, 03092020, coll. AL and AE, det. 5V (LE
F-334436).

& hirsuium (Willd. ) Pers. — new for Kostroma Ohblast and
Yaroslavl Oblast. IV — widespread species. 5 — Kostroma
Oblast, Kostromskoy Dist., “Aganinskaya Dubrava™ forest
area, 57.83225% M, 40.86671% E, on fallen trunk of Quercis
rebor in herb-rich oak forest, 0309 2020, coll. AL and AE,
det. 5% (LE F-334439); Oktvabrsky Dist., 59.11142° N,
47.40643% E, on standing dead trunk of Sorbius aucuparia in
fern-blueberry spruce-dominated forest with birch, aspen
and pine, 25072020, coll. AL, det. 5V (LE F-334438).
Yaroslav]l Oblast, Uglichsky Dist., Altynowo, 5756697 M,
38.29327° E, on fallen deciduous tree trunk in deciduous
forest dominated by birch and willow, 24.04.2017, coll. and
det. Yukh (INEF 3176, dupl. LE F-334468).

Thelephorales

Odonria ferruginea Pers. |= Towneniella crinalis (Fr.)
M. Larsen] — new for Tyumen Oblast. IF — AL, ALT,
ARK, BRY, DA, IRK, KAM, KDA, KHA, KIE, KR, KYA,
LEM, LIP, MUR., NGR, NIZ, NVE, OMS, ORE. ORL,
PRI SPE, S5VE. TA, TVE, TY. VOR, ZABR. 5 — Tvumen Ohlast,
Toholsky Dist., Belaya, 58.27532° N, 6E.69336° E, on fallen
branch of Befula spp. in pine forest with birch, 26.09. 2009,
coll. and det. VK (LE F-334425).
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Sarcodon squanosus (Schaeff.) Quél. — new for Republic
of Tatarstan. Id — KR, KYA, LEM, MO, PSK, 5PE, S5VE,
UD. 5 — Republic of Tatarstan, Kazan, “Lebyazhiye™ city
park, 535 829207 M, 48 93156 E, on soil in pine-dominated
fiorest with birch, 23092007, coll. and det. KP (PK 11172,
dupl. LE 32186T}).

Trechisporales
Trechispora confinis (Bourdot et Galzin) Libena — new
fior Republic of Mordovia. I — BA, BEL, CHE, LIP, MUR,
NGE, ORE, PER, TVE. 5 — Republic of Mordovia, Tem-
nikovsky Dist., Mordovsky Mature Reserve, 534.73173% M,
43120807 E, on fallen trunk of Quercus robur in linden-oak
forest, 18102012, coll. SB, det. SV (HMNR F2043E, dupl.
LE 30190% { Bolshakov, Zmitrovich, 20014; Bolshakaow, 20035,

as Sisiorremella perpisilia Hjorstam).

T. mollusca (Pers.) Liberta — new for Yaroslavl Oblast.
D— ARK, BEL, BRY, CHE, IRK, IVA, KDA, KGN,
EHM, KIR, KLU, KM, KO, KR, KRS KYA, LEM, LIF,
MOS, MOW, MUR, NGE, NIZ, NVS, ORL, PER, P5K,
A, SAM, SMO, SPE, SVE, TAM, TOM, TVE, TY, TYL,
UD, VOR, YAN. 5 — Yaroslavl Oblast, Uglichsky Dist., Al-
tynowvo, 37566077 N, 38.29327° E, on fallen trunk of Salix
sp. in deciduous forest dominated by birch and willow,
100420107, coll. YuKh and E.A. Borovichev, det. YuKh
{INEP 3167, dupl. LE F-33446%9, INEP 3199).

DACRYMYCETES

Dacrymyceraies

Calocera cornea ({ Batsch) Fr. — new for Komi Republic.
D —AD AL ALT, AMU, ARK, KAM. KDA, KEM, KHA,
EHM, KIR, KM, KRS, KYA, LEM, LIP, ME, MO, MOS,
MOW, MUR, NGR, NV5, PRI, PSK. RO5, RYA, 5AM,
SMO, SPE, 5TA, SVE, TA, TOM, TVE, UD, VLA § —
Komi Republic, Vukiylsky Dist., Yugyd Va MNational Park,
G4 22198% M, 57968867 E, on fallen trunk of Betula sp. in
forest with dominated Afmus freffcosa, 2508 2018, coll. and
det. MP (SYKOf 3024, dupl. LE F-334445).

The authors are grateful to OV, Morozova (51, Pe-
tersburg, Russia), T.Yu. Svetasheva (Tula, Russia) for
the identification of Felvariella surrecfa and Xerocomel!-
lus eisalpinus, and to DA, Tomchin (SU. Petersburg,
Russia), L.G. Isaeva and G.P. Urbanavichus {Apatiiy,
Russiap, Al Ischenko (Chelyabinsk, Russia), DV Pa-
irakova, M.D. Tatarinov, Yu.A. Chelakova (Perm,
Russia) for specimens kindly provided at our disposal.
The work of 5V, SB, EP, LK., E.A. Palomozhnvkh,
M.V Shakhova, and 1.V, Zmitrovich has been carried
oul within the framework of the institutional research
project of the Komarov Botanical Institute {AAAA-
Al9-119020890079-6) using the equipment of the
Core Facility Centre “Cell and Molecular Technola-
gies in Plant Science™ at the Komarov Botanical Insti-
tute, RAS (S0, Petersburg, Russia). The work of YuKh
and E.A. Borovichev was carried out within the frame-
work of the institutional research project of the Insti-
tute of North Industrial Ecology Problems of the Kola
Scientific center of RAS (AAAA-AIB-118021490070-5).
The work of YuR was carried out within the frame of
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the governmeni assignment for the South Science
Center of RAS (project AAAA-ALD-119011190176-T).
The work of MP, DK, and D V. Kirillov has been car-
red out within the framework of the institutional re-
search project of the Institute of Biology of Komi Sci-
ence Centre of the Ural Branch of RAS (AAAA-A]9-
119011790022-1). The work of WV, AV and T. Dejidmaa
was funded by RFBR and MCESSM according 1o the
research project N 19-54-44002 Mong_ T, Herbarium
material was loaded in MG Popov Herbarium (NSK),
USL 440537, Novosibirsk, The work of O.N. Ezhov
was carned oul in frameworks of Siate Task (AAA-
AlR- 118011690221 -0). The work of E.A. Zvyvagina was
funded by RFBR (project N 20-04-00349).
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Hossie Buasbl 115 MukoOnoT pernonos Poccun. 6. Mudopmannonnoe coodbmenne — 2021

C. B. Boaodyes**, C. 10. Bosmsmaxos®, 10. P. Xumuu®, A. I'. [llupses, 10. A. Pedpues’,
K. O. lloranos’, E. C. llonos*, B. H. Kanuronos’, M. A. [lanamapuyx®, /I. b. Kaanuuna®,
J. A. Koconanos®, . B. Crasumenko, JI. I'. Ilepesenenuesa®, B. A. Baacenxo’, O. H. Exow/,
J. B. Kupiuwuios®, B. H. Borsikos*, E. A. [Tanromoxusix®, B. C. Boraaos’, E. A. 3saruna™”,

T. Joxuamaa‘, A. B. Jleoctpun, A. A. Edumosa’, E. A. Boposnues®, H. B. lllaxosa“, A. C. Illnmmrus*,
A. B. Baacenko', 1. B. 3murposuys*

“ bomanuwecxuil umcmumym un. B./1. Komapoea PAH, Canxm-ITemepbype, Poccus
b Hucmumym npotires npossiwsensoil sxoaoeuu Ceaepa — ofocofirennoe nodpasdetenie
Dedepaisioco uccredosameisoko2o uesmpa *Kaiscxuil uaysnsit uenmp Poccuiicxoi axadesuu nayx ™, Anamumsi, Poccus
© Hucmumym 3xoroeuu pacmesii u xusomunx Vpairscxoco omaeaenun PAH, Examepunbype, Poccus
@ Oxcuweii naywnsiii uenmp PAH, Pocmos-na-tony, Poccus
“ Kazancxuii ( Hpusoaxcexuir) ghedepaivini yuusepcumem, Kazans, Pocous
! Toborsckan xomniexcuas nayunas cmanuus Ypaascxozo omdesenus PAH, Tobarsck, Poccus
& Hucmumym 6uosocuu Koxu nayunoco uenmpa VpO PAH, Cukmuexap, Poccus
* Mepycxuii 2ocydapemeennmil nauuoHa NN uccredosamessexuil yruusepcumen, Iepss, Poccus
! Henmpansnsic cubupexuii Gomanuveckuii cad CO PAH, Hosocubupex, Poccus
I Pedeparsinii ucciedosameasckuil UeHMp KoMIAEKCHO20 usVwenus Apxmuxu us. axadewuxa H.I1. Jlaseposa PAH,
Apxaneeasex, Poccus
X Canxm-ITemepbypackoe Muxorocueckoe obwecmeo, Canxm-Iemepoype, Poccus
! Hepmoxuii 2ocydapemeennsiii azpapho-mexnoto2usecsull ynusepcumem um. axad. J. H. Hpsnwunurxosa, fMepms, Poccus
™ Mocxoeckuil cocydapemeennai ynusepcumem usmenu M_B. Jlavonocosa, Mockea, Poccus
* Cypeymexuic 2ocydapemeennsmis yrusepcumem, Cypeym, Poccus
“ Haywno-uccaedosamensexuii uncmumym saigums pacmesiuii Moneoiuu, Maan-bamop, Mowzoaus
* Kocmposexoil myzeli-2anosednux (omden npupods), Kocmpoma, Poccus
Fe-mail: sergvolobuev@binran.ru

INpeacrapncHnl AaHHBCe 0 Haxoakax |l Braos cyamsartuix 1 116 Braos 6a3nanansHbLIX rpHOOE, BHSARICHHEX
enepesie s Kabapanno-baakapexoit Pecniybankn (6 Buaos), Kapauaceo-Hepxecckoit PecnyGmuxn (1),
Pecnybmuxn Koau (19), Pecnybanku bamkoprocran (4), PecnyGunku darecran (1), PecnyGanki Mopao-
su# (7), PecnyGanxu Taraperan (12), Pecniybanks Tusa (5), Yamyprekoit PecnyGankn (1), KpacHozapckoro
kpas (2). MNepmexoro xpas (5), Apxanreasckoit (3), Acrpaxanckoil (1), Bororoackoii (4), Kaannnurpaackoit (1),
Kuposckoit (4), Koctpomckoit (9). Jlennnrpaxckoit (13). Jluncuxoit (1), Mypumasckoit (4). Hoeropoackoit (1),
Opaosckoit (1), Mersenckoit (1), Pocroeckoit (1), Ceepasoeckoit (4), Tiomenckoit (10), Yeanduuckoit (7),
Apocnascxoit (10) obaacreit. Cankr-Merepbdypra (1), Xantu-Mancuitckoro asroHoMHOro okpyra (2 sua).
AHHOTHPOBAHHBI CIHCOK BEJIIOHMACT JAHHAIC O MCCTOHAXOXKIACHHAX, MCCTOOOHTAHNAX, cybeTparax i JaTax
cOOpa NPHBOIMMBIX HAXO/I0K, C YKA3AHHCM KOIICKIIHOHHEIX HOMCPOB MUKOJIOrH4eCKNX repbapuce. Bnepeuie
ana Pocewws npusoastea Favolaschia calocera, Hygrophorus exiguus w Laetisaria lichenicola. Buant Acanthophy-
sellum minor, Albatrelius citrinus, Flammula pinicola, Leptosporomyces montanus w Tubulicrinis regificus ykazuipa-
1or1cs i Poccun Bo BTOpoil pas, snam Gibbera andromedae. Lindtneria trachyspora, Rhodocoilybia fodiens, Ro-
senscheldia abundans, Scutiger pes-caprae w Xerocomellus cisalpinus ormedcHE TPEThHME Haxoakamu. [as ob-
pazuos Hygrophorus exiguus w Riopa metamorphosa NOAYHCHE M ACMOHMPOBAHEL B MCAIYHAPOAHYIO Gasy
naHHeIX [eHOaHK HYKICOTHIHEIC NOIcROBaTeALHOCTH 06aacTi ITS aacproit pubocomanshoit JHK.

Kuoneswe caoea: ackoMuiieTsl, 6azanomuuceta, Sinopaznoobpasue, pacnpocrpancuunce rpubos, Poccus
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Hoeormmn CuCTEMTALG MR pacmeyid — Noposit sistermatil nizehikh raghenit 33020 425 -516. 2021

New cryptogamic records. 8

V. M. Kotkova', 0. M. Afonina’, T. Dejidmaa®, G. Ya. Doroshina', O. V. Erokhina®,
Kh. Yu. Guziev', T. 5. Ivchenko'*, E. Yu. Kuzgmina', 0.V Lavrinenko’,
M. A Makarova"®, A L. Mingalimova', E. L Moroz”, V. Yu. Neshataeva',
Yu. K. Novozhilov', A. D. Potemkin', 5. N. Shadrina®, A. V. Vlasenko®,
V. A Viasenko®

"Komarov Botanical Institute of the Russian Academy of Sciences, St. Petershurg, Russia
"Plant Protection Research Institute of Mongolia, Ulaanbaatar, Mongolia
Tnstitute of Plant and Animal Ecology of the Ural Branch of the Russian Academy of Sciences,
Yekaterinburg, Russia
‘Regional center for identification and support of gifted children in the field of art, sports, educa-
tion and science in the Kabardino-Balkarian Republic « Antaress, Nalchik, Russia
Tobolsk complex scientific station of the Ural Branch of the Russian Academy of Sciences,
Tohaolsk, Russia
EArkhangelsk Branch of the Federal State Budgetary Institution Roslesinforg, Arkhangelsk, Russia
V. F. Kuprevich Institute of Experimental Botany of the National Academy of Science of Belarus,
Minsk, Republic of Belarus
‘Central Siberian Botanical Garden of the Siberian Branch of the Russian Academy of Sciences,
Movasibirsk, Russia
Corresponding author: V. M. Kotkova, VEKotkova@hinran.ru

Abstract. First reconds of silica-sealed chrvsophyvie alga for the Leningrad Region and North-
West of European Russia, fungi for the Pskov and Novosibirsk regions, and the Republic of Tuva,
myxamyeetes for the Republic of Belars, lichens for the Yamal-Nenets Autonomous Area and West
Siberia, liverworts for the Kurgan Region, mosses for the Republic of North Ossetia — Alania, the
Taimyr Peninsula, the Chukotka Autonomous Area, and the Kamchatka Territory from the North
Korvakia are presented. The data on their localities, habitats, distribution, and specimens are pro-
vided. The specimens are kept in the Herbarium of the Komarov Botanical Institute RAS (LE), the
Herbarium of M. G. Popov at the Central Siberian Botanical Garden RAS (NSK), or the Herbarium
of the Kuprevich Institute of Experimental Botany NAS of Belarus {MSE-F).

Keywords: Alsconditelln delutula, Anewra mavima, Basidiomyeota, Bryovia orangiana, Calypo-
geia sphagricala, Cephaloza Mouspidata, Ceplialozin pleniceps, Cephaloziella elaclisga, Ceroporus
verriies, Chiloscyphas profundus, Chrysophyeeae, Exidia nigricans, Exidia pithya, Hydnellum aurantia-
crm, Liochiaena subulata, Mallomonas scaleris, Neofavolus alveolaris, Niphotrichum elongatum, Onco-
phorus elongas, Perichaena liceoides, Phellodon wiger, Picipes tubaeformis, Protothelenella lrucothe-
lia, Riccardia latifrons, Saccosoma farinaceum, Sarmentyprum trichophgplium, Sphagrum samstorfi,
Swillos aurihymenins, Thelephora anthocephala, Thelephora cargophpliea, Trechinotfaes smerdae, Th-
chia erecta, Trichia flavicoma, Trickia lutescens, Trichia persimilis, algse, chrysophyvtes, fungi, lichens,
liverworts, mosses, mycobiota, myzomycetes, Chukotka Autonomous Area, East Siberia, European
part of Russia, Far East of Russia, Kamchatka Territory, Krasnovarsk Territory, Korvak Area, Kur-
gan Region, Leningrad Region, National Park “Narochansky™, North Caucasus, Northern Koryvakia,
Movosibirsk Region, Pskov Region, Republic of Belarus, Republic of North Ossetia — Alania, Repub-
lic of Tuva, Russia, Taimyr Dolgan-Nenets District, Taimyr Peninsula, West Siberia, Yamal-Nenets
Autonomons Area

https./Sdot.org/ 1031111 /nsnry2021.55.2.4935 495
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New cryptogamic records. &

Hoeble HAXOAKH BOAOPOCeii, IpHdOB, THIIAITHHKOE 1 MOX000pasHBIX. 8

B. M. Korkosa', O. M. Adonnna’, T. Jamupmaa’, I H. Jopowmna',
0. B. Epoxuna’®, X, 0. Iyaues®, T. [ Heuenxo™?, E. K0, Kyabmuna',
0. B. Jlaspunenxo', M. A. Makaposa'®, A. 1. Munrammsosa’, E. J1. Mopos’,
B. K). Hemaraesa', K0, K. Hosoxunos', A /1. Horemenn’, C. H. Wagpuna’,
A. B. Baacenro®, B. A. Baracenko®

Borammseckmi npernTyT s B L Kosmaposa PAH, Cauer-Ilerepbypr, Pocens
“Hayyno-neeac oBaTeabCKHN HHCTHTYT 3ammTh pactennit Monromm, Yman- Barop, Monromms
THueTaTyT akonorm pactennii 0 EneoTHex ¥pO PAH, Exarepanbypr, Pocens
‘PernonasHedl NEHTP BRABICHIA 0 DOICPREEN OJAPCHEEX AeTeil B 0daacmi ieKyCoTea, CropTa,
obpasosanns 1 Haykn B Kabapammo- Baakapekoit Pecnyiimmee < Aurapecs, Hamemg, Pocons
Tobonsckan koMickcHad HaysHas cranmus YpO PAH, Tobonsck, Pocos
"Apxanrenscinit qoungan MGIEY Pocaccmmbopr, Apxasrensck, Poccens
"HucTuryT axcnepusmesTansaoit DoTasmen . B, @, Kynpesma HAH Benapyen, Muack,
Pecnytumka benapyes
"Henrpansamii cndupersnit Gorammecsnii cag CO PAH, Hosocntmpes, Poccns
Asmop das nepenucxw: B. M. Kotrosa, VEotkova@hbinranru

Peawme. [Tpnecacnnl nepeEwic viEasanna a0a0THeTol eogopoct aaa Jlesnnrpagckoi oia. n
Cerepo-3anana enponciickoii yvacmn Pocoyn, rpeboe aas [exosekodt, HosocnOuperodi ofnacreii »
PecoyGmixn Tuea, sukcosmmeros s Pecnydmmen Benapyes, mnmaimmnscor aas Avaso- Hesenxo-
ro aBToHOMHAOND oxpyra i Janaguoi Cubape, mxos s Pecnyiomen Cesepuan Ocerns — Ananms,
noayocTpoea Taitvmerp, Yyrorekor asronoveore okpyra, Kavmarckoro kpas ma Cesepaoit Kopa-
KHH, nedcHosHIROR 118 Kypranckoi ofo. B annoTagnax & Kasnoay Bny NpHBGICHEL CBCACHIA O
MECTOHAXORCACHIAY, MeCTOODHTaHNAX B pacnpocTpascann. Haxonen noxreepacaens rephaprsism
obpasnasm, xpanammsanca 8 lepbapim BHH PAH (LE), lepbapsm sse. M. I [onoea HICBEC (NSK)
wn [ephapmm Hucromyra skcnepivestanenoi fotanmen uy. B, @ Kynpeegmaa HAH Benapyen
(MSEK-F).

Kmouessie caoBa: pogopoci, rpadsl, IMmaitHms, MEECOMBICTEL, Mxn, nescaounaney, Boc-
rousad Cubups, Jamsanin Bocrok, esponeiickan vacts Pocenn, 3anagnas Cobnps, Kassarckmi
kpait, Kopakcknin okpyr, Kpacuoapeenit kpait, Kypranceas obmacrs, Teanarpagekas obnacts, na-
unoHATEHLE napk < Hapouancinits, Hosocntnpexas odnacts, [Texosckas ofvacts, Pecnybanea
benapyes, Pecnviianea Cesepuas Ocerna — Ananna, Pecovianea Tuea, Pocons, Cesepran Kops-
rns, Cepepanil Karxas, Cesepo-3anan Pocomn, Cubdnps, Tafisep, Taivuapos Josramo- Henen-
wmii paiion, Taiusposssi noayoctpos, Yyworia, Yyroresmi apromosasit oxpyr, Avaso-Heseocnii
ABTOHOMHEL OKPYVT.

ALcae — Bonorocin

New record of silica-scaled chrysophyte alga for the Leningrad Region and North-
West of European Russia. S. N. Shadrina. — Hosaa ana Cesepo-3anaga esponeii-

ckoil wactn Pocoum Haxogka 3on0mHeToll Bogopocan na Jlenuarpaackoii obnacri.
C. H. Hlagpuna.
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Hosocmu cucmesamusu nuzsuex pacmenui — Novosti sistematiki nizshikh rastenii 55(2): 495 -516. 2021

Mallomonas scalaris Diirrschm. — Leningrad Region, Vyborgsky District, east
coast of the West Berezovy Island, 59°52'11.0"N, 29°54'02.6"E, in a benthic sample
from the mouth of a stream flowing into the bay, water parameters: t = 18 °C, pH 6,
25 V1 2017, Shadrina, LE A0000362 (Fig. 1).

This is a species with a scattered distribution (Skaloud ez al., 2013). In Russia, Mal-
lomonas scalaris earlier was found in Vorkutinskaya tundra in the Komi Republic with
water parameters: t =8-9°C, pH 5.5 (Voloshko, 2017). The nearest European location
is in Finland (Hallfors, Hallfors, 1988).

Fig 1. Mallomonas scalaris, TEM (from LE A0000362).
1 — collar scale; 2 — body scale.
Scale bars: 1 pym.

Funct — I'eubhl

Hossle naxoaxkn 6asuwamansusix rpubos (Basidiomycota) ans [lekosekoii 0baa-
ctu (Cesepo-3anaj esponeiickoii yactu Poccun). B. M. Korkosa. — New records
of fungi (Basidiomycota) for the Pskov Region (North-West of European Russia).
V. M. Kotkova.
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New cryptogiamic records. 8

Hoswii sud das Cesepo-3anada esponetickon wacmu Pocouu —
New for the North-West of European Russia

Trechinothus smardae (Pilat) E. C. Martini et Trichiés — [ekosckas o6, Ilewop-
cruil p-u, okp. aep. Habopek, namarank npupoast « Habopeko-Mansckas qosmsas, na
BATEKHOM cTBOJE Sorbus aucuparia L. B e10B0-IIHPOKOIHCTEEHHOM JIECY HA CHIIOHE
aoanas p. Cxogauna, 59743 14.6"N, 27°51°01.6"E, 9 IX 2019, Komxosa, LE F-335209.

Trechinothus smardae — npeacrTaBuTENL MOHOTHITHOTO POJA KOPTHIHOMIHELX
rpufios, ¢ A0BOJIBHO TOHKHMH PACTPOCTEPTEIMH IUTOJ0BRMH TETAMH © DOYTH [Ia]-
KUM (caerka OyTopuaTsiM Opi Hay4eHnn 1o OHHOKYIApoM) ruMeHbopoM cBeTIo-
KPEMOBOIO 1[BETA, H HECKOILKO Oojee CBETION PO MOACTHIKDH, HA KOTOPOI
PAIBHEANTCHS MHOTOYHCIEHHEE XTaMuaocnopsl. Mukpockonuueckn JaHHmRI BRI
XAPAKTEPHIVETCH MOHOMHTHYECKOH ridhanbioil cHeTeMoil, rHATHHOBLIMHE HIH CIer-
ka OvposaresMi (8 nogerinke) rmgavu (4-8 MEM Hp.) ¢ aMOyI0BHIHBIMHE B3TV-
THAMH ¥ IpsKes (10 10 MEM mHp. ), HIHNOBHIHEME JUTHICOHIHBEMH THATHHOBRIMH
fazuauocnopanu (6—7.5 % 5—6 MrM B HaM. ), A TAKGKE HUTHYHEM IAPOBWIHEX Hyrop-
UATHIX OYPBIX XaaMuocnop B nogerike ( 15-25 mMem B qunas. ).

Jannaa waxoaxa Trechinothus smardae asnserca sropoit 8 Poccun. Panee sua
NPUBOANICH 03 YEA3aHHA TOMHOID MECTOHANOReHNs 1o coodmennn B, A, Cnupu-
Ha (Lucas, Rogerson, 2018), kotopoe ocnoseBaocs Ha obpasue storo snaa us Hu-
weropoackoil o, (Spirin, pers. com.). Trechinothus smardae OB BHABIEH TAKKE B
Yexun, Opanmn (Martini, Trichies, 2004), Scronnn (Sell, Kotiranta, 2011), ¥Vipan-
He (Ordynets et al, 2012), Beanxobpuranun, Janun, Hugepnangax, Hranun ( Lucas,
Rogerson, 2018), npenMyimecTeeHHo Ha Banexe THcTEeHHEX nopoj (Afnus glutinosa
(L.) Gaertn., Populus tremula L., Quercus sp. w ap.), a tacke va Juniperus communis L.

Hoewe eudw das Hexoecxoi obaacmu — New for the Pskov Region

Hydnellum aurantiacum ( Batsch) P. Karst. — [ekosckan b, [levopekuii p-u,
okp. aep. Banmna Topa, namatenk npupoas «Mabopexo- Mansekas qoamsas, Ha nou-
BE B COCHAKE OpyeHuuHO-3eneHoMomHoM, 3974639 9N, 27°46'48.1"E, 11 IX 2019,
Komxoea, LE 329951,

Hydnellum aurantiacum mmpoxo pacupocTpaned B esponeiickoil yactn Poceun,
Ha Kapxasze, ¥pane, 8 3anannoit 1 Bocrounoit Cubupn u ua Jansnem Bocroke; pas-
BHEAETCH HA NOYBE B CYXHX COCHOBEIX Jecax. Panee Owmn ormeven Bo seex ofmactax
Cepepo-3anaga Poceun, 3a ncxmouennem [lekosekoit obn. Bookaiimme w3 mectona-
XOHAIEHHIT 3TOMD BIJIA OTMEYEHE B JCTOHHM, T/ OH BEJTIOYEH B CIIHCOK OXPaHAEMBIX
suaos {Saar ef al., 2019).

Phellodon niger (Fr.) P. Karst. — Ilckosckan obo, [ewopekuii p-n, oxp. aep. Ba-
umna Topa, namartauk npupoaws «HMzbopeko-Mankckan qonmsas, Ha NOUBE B COCHA-
ke GpycHuuHO-zeneHoMomHoM, 39°46°39.1"N, 27°46'45.6"E, 11 IX 2019, Komxosa,
LE 329961.

Phellodon niger pacnpocrpanen g esponeiickoii wacti Pocenn, na ¥pane, B 3anaz-
Hoil 1 Bocrounoit Cnbupy; passnBaeTes Ha NOYBE B XBONHEIX JECAX; OTHOCHTCA K HH-

4198

143



“TeB Aan (OXY-MoHron ync)- UiH ax raspblH Xyypai 6ycyyaunH 3pc T3C OHLFoM HexXLerna CropT opraHM3MbIH AacaH 30XULOX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

Hosocmu cucmeMamuRn Nusuy pacmeni — Novost sistematifl mizehikh rastentt 35¢2): 495 - 516 2021

AMKATOPaM 3peslx Xsoiinsx necos { Vyyavlenie..., 2009). Panee 6s11 0TMEUEH BO BCex
obnactax Cesepo-3amaga Poceun, 3a nekmouennen [exosckoit ofor.

Saccosoma farinaceum (Hohn) Spirin et K. Poldmaa [= Helicogloea farinacea
(Héhn.) D. P Rogers] — [ckosekaa o, [Tevopekuii p-#, okp. aep. Habopek, nassar-
HUE npupoas «Habopeko-Mansckas gonmaas, Ha cyxoil setsn Syringa sp. B cTaphix
nocaakax B goanse p. Cxopunua, 59°4338.1"N, 27°5101.6"E, 12 IX 2019, Komxoaa,
LE F-335214.

Bua Saccosoma farinaceum — ogus uza Hanbosiee IHPOKD PACTIPOCTPAHEHHEIX KOP-
THIUHONAHLX npefcTasnTeneil knacca Atractiellomycetes, smasnennuii Bo MuoOrHx
crpanax Espons u Ceseproil Amepuxn. PazsusaeTcd NpenMylecTBEHHO Ha CYXHX
TOHKHX BETEAX PA3THYHBIX THCTBEHHBIX, H3PEAKA XBOHHBX MOPOJL, PEKe HA BATEHKHOH
apesecune (Spirin ef al., 2018). Buokaiimes 13 €ro MECTOHAXOKACHHI OTMEYEHO B
Sceronun ( Raitviir, 1967).

Hosme naxoaxn Mugcomuneros s Pecnybmukn Benapyes. E. 1. Mopoz, K. K. Ho-

poskiaoB. — New records of myxomycetes for the Republic of Belarus. E. L. Moroz,
Yu. K. Novozhilov.

Perichaena liceoides Rostaf. — Pecnyfnnga Benapyes, Mageasciuii p-u, nanmo-
HaneHki napk (HIT) <«Hapouancknits, oxp. gep. Oasmeso, 34°56'33"N, 2672200"E,
B eJBHHKE CAMKHOM, Ha noMeTe Oaaropoauoro onens (Cervus elaphus), Mopaa, onp.
Hosomcwros, 3 V 2019, MSK-F 42196, M5K-F 42197, LE 321503; tam e, oxp.
arporopoaka 3anapous, gopora P 60, noeopor &k namaranky [aprusanckne Oasw,
TG 21N, 26°53'05"E, B cocHake YepHHYHOM, Ha noMeTe 3aiina pyeaka { Lepus euro-
paeus), Mopoz, 18 VIII 2020, MSK-F 43163.

Kocsmonoant: pacnpoctpaned B Espone, Asun, Ceseproit n Kxuoit Amepuxe,
Ascrpannn u Adpuxe (Gotzsche, 2016—-2021); B pailoHax ¢ YMEPEHHBIM KIHMATOM
BCTPEYAETCA NPEHMYIIECTEEHHD HA FHIJIOH JPeBecHHE W JTHCTOBOM ONAJE, 3 B ApHI-
HBIX PETHOHAX — HA MOMETE PACTHTEIbHOAAHBIX HHBOTHMX. Danmaiinime s H3BecT-
HBEIX MECTOHAXOHIEHHH 3Toro Baa otmedensl B [loasme { Krzemieniewska, 1933),
Mockse 1 Mockosckoii 06, (Gmoshinskiy, 2013).

Trichia erecta Rex — Pecnybauka Benapyes, Magenscknit p-u, HIT «Hapouan-
cEMils, okp. aep. Oasmeso, 34°56°53"N, 26"22'15"E, B eIbHHKE CIOXKHOM, Ha THHIO0H
kope Alnus ghitinosa, 24 VIII 2019, Mopos, ssaenes metogom BraxHex kasep 16 11
2020, MSK-F 42202,

Kocsonommt: pacnpoctpanen 8 Espone, Asun (Kurait, Pocena, Anonnsa), Ce-
sepaoil u Kmnoil (Aprentina) Amepuke, Ascrpannn, Hosoit 3enanamn (Getzsche,
2016-2021); BeTpeyaeTca HA THIAOH JIPEBECHHE XBOHHBIX W IHCTBEHHLIX JEPeBRER,
Kak B PailoHax ¢ YMEPEHHEIM KJTHMATOM, TAK H B Tponukax. banxaiimme na nasect-
HEIX €70 MecToHaxo#gIennil otveuens 8 Mockse n Mockosckoii obn. (Gmoshinskiy,
2013), JIuree { Adamonyté, 2001) u Honswe { Krzemieniewska, 1957).

T. flavicoma (Lister) Ing — Pecnyfumka Benapyces, Mapenscknii p-u, HIT «Ha-
podaHckHiis, okp. aep. Oasmeso, 34707 22°N, 26°21°35"E, B ensHHKe CI0MHOM, Ha
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muctosom onage, 16 IX 2019, Mopos, smaenen metogoM saasnsx kamep 4 11T 2020,
MSK-F 42194.

Kocsmonooawt: pacnpoctpanes 8 Espone, Azun ( Knrait, Pocena, Anonna), Cesep-
noil (CIHA, Mekeuka), Henrpansnoil (Kocta Puka) u Kmnoit (Aprentina) Asme-
puke, Adpure (Ansup) (Gotzsche, 2016—2021); serpeuaerca Ha rTHUIOI ApeBECHHE
XBOHHBIX H THCTEEHHLIX JEPEBLER, & TAKKE THCTOBOM ONAJIE, KaK B PRilOHAX C VMEDEH-
HBIM KJIHMATOM, TaK H B Tponukax. bokaifinne 13 H3IBECTHRIX €10 MecTOHAXOME-
Huil ormeuensl B JIurse ( Kutorga ef al, 2012), IToasme { Bochynek, 2015) n Yepanne
(Leontyev et al., 2012).

Trichia lutescens ( Lister) Lister — Pecnivinuka Benapyes, Mageascknii p-u, HIT
« Hapouanckuiis, okp. gep. Oasmeso, 34°36'37"N, 26°22'05"E, B ensHHKe CA0XKHOM,
Ha rHuoi apesecune Alnus glutinosa, 14 VII 2018, Mopoa, MSK-F 42179.

Kocsmonooawt: pacnpoctpanen 8 Espone, Azaun (Muana, Kutail, Pocens, Anonna),
Cepeproil (Mexkcuka, CHIA), Henrpansnoil (Kocta Puka) n Kasuoi (AprenTuna,
Bpaswmsa, Ywmm) Asmepuxe, Adpuxe (Mapoxko), Ascrpamn (Getzsche, 2016—
2021); seTpevaeTcd Ha THWIOH JpPEBECHHE XBOHHEIX H JTHCTBEHHLIX JIEPEBLEE, KaK B
pailoHax ¢ YMEPEHHBEM KIHMATOM, TAK H B Tponukax. Bamsxaiimmne 3 H3BECTHRIX €10
MeCTOHAX0IeHH oTMedensl B Teepekoil (Bortnikov et al, 2020) n Mockosckoii
( Barsukova, Dunaev, 1997) ofnacrax, Ionsmwe (Magiera, Magiera, 2012), Vkpanne
{ Leontyev, 2006).

T. persimilis P. Karst. — PecnyOinka Benapyes, Magensckuit p-u, HIT « Hapouas-
ckHils, okp. aep. Oasmeso, 24°3705"N, 26"22'06"E, B enbHHKe CA0XKHOM, Ha THIIOH
apesecune Alnus glutinosa, 14 V11 2018, Mopoea, MSK-F 42201, LE 326566.

Kocsonomut: pacnpoctpanes 8 Espone, Azun, Ceseproil 1 Hmnoit Avepuxke, Ad-
puke, Ascrpamm (Gotzsche, 2016—-2021); serpeuaeTcs Ha rHIIOH APEBECHHE XBOHHBIX
H JHCTBEHHLIX JIEPEBLER, KAK B PailoHAX ¢ YMEPEHHBIM KIHMATOM, TAK H B TPOITHKAX.
Brosxaiinme 3 HIBECTHEIX €10 MECTOHAXO#IeHII ormeuensl B Teepekoii { Bortnikov et
al, 2020) u Mockosckoii ( Barsukova et al, 2012) obnactax, Jlateun (Adamonyté, 2006),
Jlurse ( Kutorga et al., 2012), Toasme (Jarocki, 1924) n Vepanne ( Leontyev, 2006).

Hoswe naxoaxn aguuogopossx rpubos (Basidiomycetes) nnn Hosocnbupexoii
obnacrn (3anaanaa Cadups, Poccnn). B. A, Baracenxo. — New records of aphyllo-
phoroid fungi ( Basidiomycetes) for the Novosibirsk Region (West Siberia, Russia). V.
A Vlasenko.

Neofavolus alveolaris ( DC.) Sotome et T. Hatt. — Hosocubupekas ofor, Toryuamnn-

CEHIl p-#, okp. noc. Mupusii, 1opora K NaMATHHEY DPHPOILL PErHOHATRHOID 3HAYE-
uua «Yepuesse neca Cananpas, 534°40°07*N, 84°47'14"E, ocunoso-Hepesoso-nuxTo-
BEI e, HA yosxawoinx seteax Caragana arborescens Lam., 25 VIII 2020, Baacenxo,
NSK 1014742

B Sananuoilt Cubupn Neofavolus alveolaris serpevaetcs pejko; oTMeuen paHee B
Xanrs-Mancwiickom asronomuonm okpyre (Stavishenko, Zalesov, 2008), Tomcxoii
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oba. (Agafonova et al, 2009), Arraiickom kpae n Pecnybmke Anrait (Viasenko,
Vlasenko, 2015). B Poccun Bua m3asecTeH Taikse H3 esponeickoil yact, ¢ Kaskaza,
Vpana, Bocrounoit Cufupn u Jansnwero Boctoka. Pacnpoctpanen 8 Espone, Azum,
Hznoit n Cepeproii AMepuke.

Hoswe naxoakn rpudos aaa Pecnybonkn Tmea (Bocrounaa Cabups, Pocons).

B. A. Bracenxo, A. B. Bnacenxo, T. Tamuamaa. — New records of fungi for the Tyva
Republic (East Siberia, Russia). V. A. Vlasenko, A. V. Vlasenko, T. Dejidmaa.

Cerioporus varius (Pers.) Zmitr. et Kovalenko — Pecnyfumxa Trsa, Kaa-Xem-
ckHil p-H, 13 kM K cesepo-BocToky oT . Kmasina, Ongysveknii sakasnng, 217 46°48"N,
94°42'52"E, ocuHoBo-0epes0Bo-THC TEEHHIYHE 1ec, Ha otnate Betula pendula Roth.,
11 VIIT 2020, A. Baacenxo, onp. B. Baacenxo, NSK 1014658,

Brscaiimme MecTOHAXOMJIEHHS AaHHOTD Bujla otMedens B Pecnyinuke Aorraii
( Bondartseva, 1973). B Poccun H3BecTeH Takke U3 eBponeiickoil yacty, ¢ ¥pana, Ja-
naanoit Cubupn u Janesnero Bocroka. Pacnpocrpasen B8 Espone, Aaun, Ceseproil n
Hsnoit Amepure, Adpuke, ABCTpATHR.

Exidia nigricans (With.) P. Roberts — Pecnyianka Teiea, Kaa-Xescinii p-n, 25 ku
K cesepo-BocToKY 0T ¢ Keiasina, Ouaysckmii sakazauk, 3 1°46'48"N, 94°42°52"E, ocn-
HOBO-0ePe30BO-THCTBEHHIYHEN nec, Ha sanexe Saliv sp., 11 VIII 2020, A. Bracenxo,

onp. Jexcudmaa, NSK 1014743; Topsuncknit p-u, 48 kv k cesepy ot c. Cesn, Tancns-
cruil sakaznnk, 52°34'57"N, 94°59'32"E, nucreennnunstii nec, na sanexe Saliv sp.,
8 VIII 2020, A. Baacenxo, onp. Jasudwaa, NSK 1014560; Kuasinckuii p-u, 6 xu
K cesepo-BocToky oT ¢. Yephn, Tancuncknii sakasunk, 51°54'33"N, 94°4103"E, ocu-
HOBO-0epe30BO-THCTBEHHIYHEN nec, Ha sanexe Saliv sp., 10 VIII 2020, A. Baacenxo,
onp. Jamcudmaa, NSK 1014559,

Boscaiimme MECTOHANOMUIEHHS JAHHOTO BHAA oTMededsl 8 Kemeposckoil ofin.
(GBIF..., 2021). B Poccun Exidia nigricans W3BecTHA TAKIKE K3 eBPONENCKOi 4acTn,
Kaekaza, ¥pana, 3anaanoit Cubupn u Jamsnero Bocroka. Pacnpoctpanena 8 Espone,
Asun, Cesepnoit Amepure 1 Hosoit Jenanmm.

Xapakrepuayercs YepHBIMH TUIO0BEIME TeIaMu, koTopee, B ormdne ot E. glan-
dulosa (Bull ) Fr., crnsanres B equnyo Maccy, Tepas unanenayaisiocts. Ot E. pithya
OTJIHYAETCH NPHYPOMEHHOCTEIO K THCTBEHHLIM JAEPeBhAM.

E. pithya (Alb. et Schwein.) Fr. — Pecnvbanka Teea, Topmuscknit p-u, 48 km
Kk cesepy oT c. Cesn, Tancuacknil 3akazunk, 32°54'537°N, 94°59'32"E, mcTeen-
HUuHKIL nec, Ha Baneme Larix sibirica Ledeb., 8 VIII 2020, A. Baacenxo, onp. Ja-
scudmaa, NSK 1014552; Tuii-Xemcknit p-u, 30 kM k cesepo-zanaay ot c. Cesn,
XyTuHcknil sakasunk, 22°43'13"N, 94°38'42"E, keapopo-enoB0-THCTBEHHHYHELH
nec, Ha sanexe Picea obovata Ledeh., 16 VIII 2020, A. Baacenxo, onp. Jaxwudmaa,
NSK 1014584,

Bansainnne MeCTOHAXO®IEHHA JAHHOTO BHAA oTMedeHEl B XanTe-Mancniickom
asroHomuosm oxpyre ( Mukhin, 1993). B Pocenn Exidia pithya nasectia Taike U3 es-
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poneiickoii yacti, ¢ Kaskasa, Ypana, 3anaanoit Cubupn. Pacnpoctpanena 8 Espone,
Asun u Cesepnoii AMepuke.

Buj mopdonomueckn exoaen ¢ E. nigricans, HO OTAHYAETCA OT HETO NPHYPOYEHHO-
CTbIO K XBOiHBIM cyGeTpatam. Mut, seiea 3a B. @. Maasuuesoit (Malysheva, 2012),
NPHBONM €r0 KaK CaMOCTOSTEILHBIH BILL.

Picipes tubaeformis ( P. Karst.) Zmitr. et Kovalenko — Pecny6:mxa Tusa, Keisbur-
ckuit p-#, 26 KM K ceBepo-BocToky ot ¢. Yepdn, Tancunckuii sakasunk, 51°55'31"N,
94°58'36"E, ocnuoso-Hepe3oBo-1ucTBeHHHYHEL Jec, Ha Banexe Larix sibirica, 9 V111
2020, A. Baaceuxo, onp. B. Baacenxo, NSK 1014615.

Bokaitine MecToHaxXoXAeHHs JaHHoro sujaa ormedensl B Hosocubupcekoii o6a.
(Vlasenko, Vlasenko, 2015). B Poccun nssecten Takike 13 eBponeiickoii yacru, ¢ Vpa-
na, 3anaaunoit Cubupn n lansuero Bocroka. Pacnpocrpanen 8 EBpone u Asmn.

Suillus aurihymenius X.F. Shi et P.G. Liu — Pecny6anka Twsa, ITuii-Xemcicunit
p-#, 12 kv K cesepo-zanany ot ¢. Cecepaur, Tancunckmit sakasnnk, 51°44'47"N,
94°56'49"E, aucreennsiit nec, na nouse, 9 VIII 2020, A. Baacenxo, onp. B. Baacenxo,
NSK 1014605.

B Cubupu Suillus aurthymenius ormeuen namu panee anmb 8 Pecniybanke Anraii
(Bolshakov et al., 2020). Pacnpocrpasen B Az

Thelephora anthocephala (Bull.) Fr. — Pecny6anka Tusa, Keissuicknit p-u, 21
KM K ceBepo-BocToKy ot ¢. Yepbn, Tancuuckuit sakasuuk, 51°55°00"N, 94°54'13"E,
AHCTBeHHHYHLI Jec, Ha nouse, 10 VIII 2020, A. Baacenxo, onp. B. Bracenxo, NSK
1014665.

Bmkaiiine MecTOHAX0KAeHN JaHHOro Bija ormedensl 8 Hosocubupekoit o6a.
(Czernvadjeva et al., 2020). B Poccun n3sectHa Takxke U3 eBporneiickoit yacti, ¢ Kas-
Kasa, Ypana, u3 3anaanoii Cubupn u Jlansnero Bocroka. Pacnipocrpanena 8 Espone,
Azun u Cesepnoit Amepuke.

T. caryophyllea (Schaeff.) Pers. — Pecnybanka Tuisa, Kuissuickuit p-u, 26 kM
ceBepo-BocToKy 0T ¢. Yepbu, Tancunckuii sakazmnk, 51°5531"N, 94°5836"E, ocuno-
BO-0epe3oBo-THCTBeHHNYHLI Jec, Ha nouse, 9 VIII 2020, A. Bracenxo, onp. B. Baa-
cenxo, NSK 1014580; am xe, 18 kM k cesepo-soctoky ot ¢. Yepbn, Tancuncknii 3a-
Kasuuk, 31°55'11"N, 94°51'59"E, ocunoso-6epe3oBo-IHCTBeHHHYHBII Jec, Ha MovBe,
10 VIII 2020, A. Baacenxo, onp. B. Baacenxo, NSK 1014590.

Binkaitimne MecToHaxoXJAeHns JaHHOTO Biaa ormeudennl B Pecniybimke Anraii
(Czernyadjeva et al., 2020). B Poccnn u3BecTHa TaKxKe 13 €BpONEICKoil yacTi, ¢ Ypa-
na, n3 3anaauoit Cubupn u laasnero Bocroka. Pacnpoctpanena 8 Espone, Azuu, Ce-
BEpHOIT AMepnKe, ABCTPaIHM.
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LicHeExs — JIHIIARHHEHN

Hopwme maxoakn aumainnkos gaa Asmano-Heweukoro asromoMHoro oxpyra |
3anaanoii Cudupu (Poccun). A. 1. Munranumosa. — New records of lichens from
the Yamal-Nenets Autonomous Area and West Siberia (Russia). A. I. Mingalimova.

Hoewe sudw din Janaduoi Cubupu — New for West Siberia

Bryoria vrangiana ( Gyeln.) Brodo et D. Hawksw. — Huano-Heneuknii asronon-
el okpyr, Hageimckmit p-n, gonunna p. Jlesaa Xerra, 64°34°52.4"N, 7T2"1212.6"E,
COCHOBO-KePOBO-0ePE30B0-THCTBEHHHYHENH 36/ IeHOMOWHEN nec, Ha Picea obovata
Ledeb. smecte ¢ Hypogymnia physodes (L) Nyl, 19 VII 2019, Munzanvosa 168, LE;
Tam e, okp. noc. [Ipuosepumii, 64718'50.1"N, 70°39'58.2"E, HepeaoBo-THCTBEHHNY -
HO-e10B0E KycTapauykoso-ocokosoe ( Carex globularis L.) charnosoe | Sphagnum an-
gustifolium (C. E. O. Jensen ex Russow) C. E. O. Jensen, 5. girgensohnii Russow, 5. rus-
sowii Warnst.] peakoiecse, Ha BeTeax Picea obovata, 16 VII 2019, Munzanivoaa 114,
LE; Tam e, oxp. r. Hagus, 65°33'12.8"N, 72°14°29 5"E, enoso-1mucTeeHHnaH0-6epe-
F0B0-KYCTAPHHKDBO-THINANHHKOBOE peAKoiecke (JecoTysapa), Ha sersax Larix sibi-
rica Ledeb., 28 VII 2019, Munzarnuwosa 283, LE.

Bmckaiimee MecToHaxo#aenne nasecTio B Pecnvinmke Komu (Hermasson, pers.
Com. ).

Protothelenella leucothelia (Nyl) H. Mayrhofer et Poelt — Hwano-Heneu-
Knil asToHoMHEN okpyr, Haamsckuit p-n, okp. noc. Ilpnosepnsni, 647 1832.7"N,
70°42°25 3"E, Hary1sHHKOBO-MOPOIIKOBO-THIIANHHKOBOE COOOMECTEO HA TUTOCKOM
TopthanoM Gyrpe, Ha PACTHTENBHEIX OCTATKAX (B OCHOBHOM HA OTMEPILIHX MXAX) BME-
cte ¢ Baeomyces rufus (Huds.) Rebent., Cetraria odontella (Ach.) Ach., Cladonia de-
formis (L) Hoftm., Flavocetraria cucullata ( Bellardi) Karnefelt et A. Thell, 15 VII 2019,
Munweannosa 103, onp. Munearuwosa, H. H. ¥poanasuvwene (I. N. Urbanavichene), LE.

Bmogaiimme mectoHaxosaenns wssectisl B Mpryrewoii of. (Makry, Lishtva,
2005) u Pecnybnnke Bypatua (Urbanavichene, Urbanavichus, 2009; Urbanavichene,
Palice, 2016).

Hoenii eud dis Hwaro-Heneyxoeo asmoromuozo okpyea —
New for the Yamal-Nenets Autonomous Area

Absconditella delutula (Nyl.) Coppins et H. Kilias — Amano- Henewcnii asrononm-
Hul okpyT, Haasimcknil p-u, oxp. r. Hagem, 62°4719.8"N, 71°31°57.6"E, kycrapuynu-
koBo-ctharnosewtit [Sphagnum fuscum (Schimp.) H. Klinggr.] 6vrop 8 mnockobyrpu-
CTOM KOMILTEKCE HA OMHIOTPOHEX TOphAHBY MOUBAY, HA TOYBE W PAcTHTENLHEIX
octatkax smectre ¢ Cetraria islandica (L) Ach., Cladonia arbuscula (Wallr.) Flot,,
C. borealis 5. Stenroos, C. comuta (L.) Hoffm., C. stygia (Fr.) Ruoss, C. sulphurina
(Michx.) Fr., Flavocetraria cucullata, 29 V11 2019, Munzawivosa 307, onp. Munzanu-
mosa, H. H. ¥pbanasuuene, LE.
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Bamsaiimes mectonaxoaaenne Absconditella delutula wasectno 8 Xawrw-Man-

cuiickom asronomuom okpyre { Paukov, Mikhailova, 2011).

BRYOPHYTES — MOXOOEPA3ZHEIE

Hoeste saxoaxn mxos aaa Pecnyankn Cepepnan Ocerusn — Ananns ( Cesepunti
Kaekaz, Poceun). I A. Jopoumna, X. K. Tvanes. — New moss records for the
Republic of North Ossetia — Alania (North Caucasus, Russia). G. Ya. Doroshina,

Kh. Yu. Guziev.

Sphagnum warnstorfii Russow — Pecnyfumka Cesepuas Ocetns — Ananns,
Hpadexuii p-u, nepesan Totope co cropons rpanuist ¢ Kabapauno-Bankapexoii
PecnyOsmkoit, 43°02728.8"N, 43°37'23.5"E, 2565 M nan vp. M., Baoas Geperosoil au-
HuH 03. Torope, B oTHmX gepundax anakos, 1 X1 2020, lyaues 17335, 17338, 17339,
17340, onp. Jopownna, LE; tam ae, 43°02°28 4*N, 43°3722.7"E, 2565 M nan yp. M.,
BAOE Geperosoil auaun o, Torope, 1 X1 2020, lyaues 17336, 17337, 17343, onp. Jo-
powtnia, LE; Tasm ae, 43702740 2N, 43°37'09.6"E, 2496 M max yp. M., BIOJb CTOKA H3

o3. Torope, 1 X1 2020, lysues 17341, 17342, 17344, onp. Jopowuna, LE.

By nmpoko pacnpocTpaded B8 ApkTHke B B Dopeanshoil 3one [onaperukn, B aeco-
CTENHOI 30He 0TeyTeTEVET. Kankas — oIHH M3 KKHLIX IPEIEI0E PAcTpOcTPaHEHNS BHIA
(Ignatov, Ignatova, 2003). Ha wamom cxnose Bonmunoro Kaskaza s uasecten ns Ab-
xazun no chopam A T Joayxanosa 1934 1. (Dylevskaya, 1972). [Ina Poccniickoro Kas-
Kasa Sphagnum wamstorfil npusogunca panee n3 Kamcsckoro sanosegumia 8 Kpacno-
napekom kpae ( Akatova, 2002), Tebepaunckoro sanoseaanga B Kapauaeso-Yepreccroil
Pecnyinmke ( Tumadzhanov, 1948; Ignatova ef al,, 2008; Doroshina, 2019) u us Kabap-
auno-Bankapekoit Peciybmin ( Shkhagapsoev et al, 2012). Haxonka suia B Ceseproil
OceTnn HAXOANTCA B HenoCpeacTBeHHOI GnnzocTi ot rpasmis ¢ Kabapauno-bamkap-
cioit Peciiybmnxoiil w0 asngerca Hanbonee socTouHoil Toukoil Ha Kaskase. Ilo mammm
HADTIOEHHAM HANOOIEE YACTO, A MECTAMH MaccoBo, 5. wamstorfii B HACTOALeE BPEMA B

npegenax Poceniickoro Kaskasa serpeuaercd Toasko B TeDepanHCKOM 3an0BeHHKE,

Hoswie naxoaks nevenounnkoe ans Kypranckoii obnacrun (3anaguas Cubups,
Poccnaa). A 1. lloremknn, T. [ Meuenko, M. A. Maxaposa, (. B. Epoxuna. — New
liverwort records for the Kurgan Region (West Siberia, Russia). A. D. Potemkin,

T. G. Ivchenko, M. A. Makarova, Q. V. Erokhina.

Aneura maxima (Schiffn.) Steph. — Kypranckas oba., Jansarosciuii p-u, Jaaua-
TOBCKHIT MOCYAApCTREHHEI 3aKa3HNK, 6010To BOKpYT 03. TpasaHoe, ceBepHAS YACTE,
56°20°25.2"N, 62°54'59.6"E, xoukapHoocoKoBo-Moxosoe conbinectso [c Tomentypnum
nitens (Hedw.) Loeske], 16 VIII 2021, Hewenxo, Maxaposa, Epoxuna 1694, onp. ITo-

memiun, LE.

HeaoctaToMHO H3BECTHRIN W ONPeIeIeHHO HeJOBRIABIEHHBI B CleHgHYHLIX
CHIPEIX MECTOOOMTAHMI ¢ BRICOKHM VpoBHEM atMocthepHOil i NOUBEHHOI BAAKHOCTH

204

149



“TeB Aan (OXY-MoHron ync)- UiH ax raspblH Xyypai 6ycyyaunH 3pc T3C OHLFoM HexXLerna CropT opraHM3MbIH AacaH 30XULOX
6anpgan, (Basidiomycetes MeerniiH 3arsap 3ynrnuiiH XWLLIS3H A33p)” XaMTapcaH Cyypb CyAarnraaHbl Tecen

Hovocmu cucmesamusu nuzunx pacmenun — Novosti sistematiki nizshikh rastenii 55(2): 495 -516. 2021

(Potemkin, Sofronova, 2009). Banxkaiimee mectoHaxoxienue ormedeno B Yeaabun-
CKOIt 00.1., I71€ OH IPHYPOYUEH K OCOKOBO-THITHOBBIM H KPOBOX1€0KOBO-0COKOBO-MOXO-
BBIM PACTHTEJILHLIM COOONIECTBAM HEHTPAILHBIX YacTeil 00T HOraToro rpyHTOBOIO
MHTAHIA, A TAKAKE BCTPEYEH CPeIH THITHOBRIX MXOB B JIeCHBIX H010THBIX (hHTOIEeHO3aX
okpans nayuyennsx foorunx Macensos (Ivchenko, Potemkin, 2015).

Calypogeia sphagnicola (Arnell et J. Perss.) Warnst. et Loeske — Kypranckaa
oOa., Karaiicknit p-u, namsrank npupoast «Bosoro Munumunckoes, 56°32'52.0°N,
62°30"22.1"E, kycrapunukoso-charnosas [Chamaedaphne calyculata (1) Moench,
Sphagnum angustifolium C. E. O. Jensen], kouka cpen 6epesoBo-TPOCTHHKOBO-0CO-
KoBo-ctharsosoro coobmectsa, 15 VIII 2021, Hevenxo, Maxapoea, Epoxuna 1676,
onp. Homemxun, LE.

HInpoko pacnpocTpanennsiit Bua oaurorpodasx sepxosuix 6onor (Potemkin,
Sofronova, 2009). /lannas Haxogka — HEpPBOE €10 VKA3aHHE IS 30HBI JI€COCTEIN.
Bminkaitimee mecronaxoxaenne ormedeno 8 Yeasdunckoit o6, (Ivehenko, Potemkin,
2015).

Cephalozia bicuspidata (1) Dumort. — Kypranckas o6, Karaiickuit p-u, namsr-
ik npupoast <bonoro [Mumvunckoes, 56°32°52.0"N, 62°3022.1"E, Gepesoso-TpocT-
HHKOBO-0COK0BO-ctharnosoe coobmectso, 15 VIII 2021, Hevenxo, Maxaposa, Epoxu-
na 1676, onp. lomesxun, LE.

[Inpoxko pacnpocTpateHHsli 9BpHTONHBI BIA. Baixaiimee Mectonaxoxaenne —
B Yeasbuuckoit o6 (Ivchenko, Potemkin, 2015).

C. pleniceps (Austin) Lindb. — Kypranckas o6a., Karaiickuit p-u, naMaTHuk
npupoast «Kommzeke sepxosuix Gosors, 56°13'51.8"N, 62°26°54.7"E, 163 M naa
VP- M., TPOCTHHKOBO-cabelbHIKOBO-0coKkoBoe coobmectso, 13VIII 2021, Hevenxo,
Maxapoea, Epoxuna 1594, onp. ITomemxun, LE: Tam xe, namaTtuuk npupojant <bo-
aoto Iuimymnckoes, 56°32'52.0"N, 62°30'22.1"E, Hepe3oBo-TpOCTHHKOBO-OCOKO-
Bo-charnosoe coobmectso, 15 VIII 2021, Heuenxo, Maxaposa, Epoxuna 1676, onp.
ITomemxun, LE.

I1Iupoko pacnpocTpaHeH LI, HO AOCTATOMHO PEAKHIT BIJ, BRISIBICHHBIT O/1H3 10%K-
HOI1 rpannnsl pacnpocTpanenus. [lepsoe ykasanue u3 sonst decocrend. Banxaimee
MecToHaxoxaenne ormeueno 8 Yeasbunckoii o6a. (Ivchenko, Potemkin, 2015).

Cephaloziella elachista (J. B. Jack ex Gottsche et Rabenh.) Schiffn. — Kypranckas
o6a., Karaiicknit p-u, namarunk npupoast «bBoaoro IMenumunckoes, 56°32°52.0"N,
62°30"22.1"E, kycrapanukoso-carnosas (Chamaedaphne calyculata, Sphagnum an-
gustifolium) xouka cpean Gepe3oBO-TPOCTHHKOBO-0COKOBO-CharHoBoro coobmecTsa,
15 VIII 2021, Hevenxo, Maxaposa, Epoxuna 1676, onp. IlTomemxun, LE.

1Inpoko pacnpocTpaHeHHBIl, HO JOCTATOMHO PeAKHil BiA oauroTpopusix 6oaor,
BRISIBJICHHBI 6113 10/KHOIT rpasnisl pacnpocTpatenns. Bupkaiimee Mectonaxoxe-
nune ormeveno B Yeasotunckoit oba. (Ivchenko, Potemkin, 2015).

Chiloscyphus latifolius (Nees) J. J. Engel et R. M. Schust. [= Lophocolea biden-
tata (L.) Dumort.] — Kyprauckas o6, Karaitckuit p-u, namatauk npupoast «Kowm-
naekc sepxosuix Hosotrs, 56°13'51.8"N, 62°26°54.7"E, 163 M Hag yp. M., TPOCTHHKOBO-
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cabenbHHKoBo-ocokoBoe coodmectso, 13VIIL 2021, Hevenxo, Maxaposa, Epoxuna
1394, onp. Homesmxun, LE.

Buj ¢ npeMMyiecTEEHHO eBPONEHCKHM PACTPOCTPAHEHHEM, © OUHailiis Me-
cToHaxo#genneM B ¥umyprekoii PecnvOmmke (Lozhkina, 1971).

Chiloscyphus profundus (Nees) Engel et R. M. Schust. [= Lophocolea heterophylla
(Schrad.) Dumort.] — Kyprasnckaa oba., Kamaficknii p-u, naMatHug npupoist <« Bono-
1o Cocrosoes, 567 10°'55.7"N, 62°34'17.5"E, 154 m nan vp. M., Gepe3oso-seliHHKOBO-0-
coxosoe conbmecrso, 10 VIII 2021, Hevenxo, Maxaposa, Epoxuna 1417, onp. Homen-
xun, LE; Tam ke, 56°10041.6"N, 62°34'06.1"E, npoBo-KouKapHOOCOKOBDE CO00IECTBO,
10 VIII 2021, Hevenxo, Makaposa, Epoxvuna, 1430, onp. lHomemwxun, LE; tTam xe, na-
MATHHE npupoasl <« Komnnexe sepxosux Gonors, 3671327 3N, 62°26'289"E, 167 m
HaJ1 Y. M., DepesoBo-HB0BO-ocokoBoe coobimectso, 13VIII 2021, Hevenxo, Maxaposa,
Epoxuna 1577, onp. Homewmxun, LE; Tam xe, 26713 20.6"N, 62°26"26.4"E, 160 m nan
yp. M., DepesoBo-HBOBO-OCOKOBO-ymMuesoe (Eriophorum vaginatum L) coobige-
creo, 13 VIII 2021, Hevuenxo, Maxaposa, Epoxuna 1578, onp. Homewxun, LE; tam
e, H56°12'44.0"N, 62°27°30.4"E, 162 m nazg vp. m., Gepesoso-nyumuesoe ( Eriophorum
paginatum) co charHoseMi MxaMi coobimecrso, 14 VIIT 2021, Hevwewco, Maxaposa,
Epoxuna 1627, onp. Homesyxun, LE.

Hupoko pacnpocTpasesnsl ssputonasii suy ( Potemkin, Sofronova, 2009). Bam-
Acaiies MecToHaxoeHne orMedeno 8 Yenabunckoit oo (Ivehenko, Potemkin, 2015).

Liochlaena subulata (A. Evans) Schljakov. — Kypranckas obn., Karaiicknii p-u,
NaMATHHE NpHpoasl <boaoto Cocnosoes, 567 10041.55"N, 62°34'06.06"E, nsoso-ko4-
kaproocokosoe cootectso, 10 VIIT 2021, Hevenxo, Maxaposa, Epoxuna 1430, onp.
HMomemxun, LE. C BHBOAKOBEIMH NOYKAMH H OTAETBHBIMH NEPHAHTHAMH.

Jocrarouno peasuii si ( Potemkin, Sofronova, 2009), snepssie npusoauMslii 118
NecocTenHol 30HEL Domgaiimee mecToHaxo#IeHHe oTMeveno B Bumepckos sano-
petanke [lepyckoro kpas ( Konstantinova, Bezgodov, 20035).

Riccardia latifrons (Lindb.) Lindb. — Kypranckas obon., Karaiicxmil p-s, namsr-
HHUK npupoas «Bonoro [Ienmmvnackoes, 36°32°52 07N, 62°30722.1"E, bepesoso-TpocT-
HHKOBO-0COKOBO-charnosoe coobmectso, 15 VIII 2021, Hevenxo, Maxaposa, Epoxu-
na 1676, onp. Homemxun, LE.

[upoko pacnpocTpaHeHHENH BHI, XAPAKTEPHBI 18 FHIION JpesecuHs M Oo-
JMOTHEX MeCTOOOMTAHMI ¢ MOCTOAHHBIM YPOBHEM BaamHocTH. Bnokaiimme mecto-
HAXOMUIEHHA OTMeueHEl B zanoseguuke «/lenexscnn Kavenss 8 Ceeppiosekoil obo,

{Storozheva, 1986).

New moss records for the Taimyr Peninsula (Taimyr Dolgan-Nenets District,
Krasnoyarsk Territory, Russia). O. M. Afonina, O. V. Lavrinenko. — Hossle Haxogxm
MxX0B A8 Taiimuipexoro nogyocrpoBa ( Lalimupexnit Joarano-Heneuknit paiion,
Kpacnoapeknii kpait, Poccna). O. M. Adwonnna, O. B. Jlaspunenso.

Niphotrichum elongatum (Frisvoll) Bedn.-Ochyra et Ochyra — Krasnovarsk
Territory, Taimyr Dolgan-Nenets District, Central Taimyr, Ust’-Avamskaya tundra,
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Kystvktakh River, 70°536'41"N, 91°14'45"E, nival grass-moss community, 3 VIII 2021,
Lavrinenko Ta 77, det. Afonina, LE.

Niphotrichum elongatum is a predominantly European-North American species
closest to the widespread N. ericoides (Brid.) Bedn.-Ochyra et Ochyra. However, un-
like the latter, N. efongatum has a more southern range and rarely penetrates in the
Arctic. It is rather common in North America and reported from Iceland, Great Bri-
tain, Scandinavia, Central and Southern Europe. In Russia, N. elongatum occurs in
the Kaliningrad and Murmansk regions, not rare in the Caucasus, also was revealed in
Chukotka, Kamchatka, Kuril and Commander islands (Ignatova, 2017). The finding
of this species on the Taimyr is one of the northernmost. In East Greenland, it has been
found only once at latitude 70°N (Ochyra, Bednarek-Ochyra, 2007).

New moss records for the Chukotka Autonomous Area (Far East of Russia). O. M.
Afonina. — Hosme saxoasn Mxos g Yykorckoro asronoMmioro okpyra (Jlansamil
Bocrok Poccum). O. M. Adonnna.

Sarmentypnum trichophyllum (Warnst.) Hedends [= Wamnstorfia trichophylla
(Warnst.) Tuom. et T. J. Kop.] — Chukotka Autonomous Area, Anadyrsko-Koryakskaya
Chukotka, southeastern spurs of the Anadyr Plateau, Enmyvaam River, ca. 66°40°N,
173°20°E, community with dominancy of Carex rostrata Stokes along lakeshore, 1 VII
1980, Afonina, LE; northeastern part of the Chukotka Peninsula, confluence of Chegi-
tun’ and Khysmymken rivers, ca. 66°33'N, 171"14’E, sedge ( Carex stans Drejer )-moss
community, 24 VIII 1982, A. E. Katenin, 5. V. Popov, det. Ajonina, LE.

Sarmentyprium trichophyllum is a rather widespread arctic-montane species spo-
radically occurring in Scandinavia (Sweden, Norway, Finland), the Alps, North and
South America (Canada, Alaska, Greenland) (Hedenas, 2014). In Russia, this spe-
cies is known from single finds in the Murmansk, Arkhangelsk and Leningrad regions,
Republic of Karelia, Yamal-Nenets Autonomous Area, Republic of Sakha (Yakutia),
Trans-Baikal Territory, Chukotka Autonomous Area, Magadan Region, Kamchatka
Territory, and Commander Islands (Ignatov et al, 2006; Fedosov et al., 2012; Afonina
et al., 2017; Pisarenko, Bakalin, 2018). The closest to Chukotka are finds of 5. tricho-
phyllum in Western Alaska, where, as noted by Hedenis (2014), it is widespread, and
in Koryakia ( Afonina et al,, 2016).

New moss records for Kamchatka Territory (Far East of Russia). E. Yu. Kuzmina,
V. Yu. Neshataeva. — Hoswe naxoaxn mxos 118 Kavuarexoro kpas (Jlansanit Bocrok
Poccun). E. 10, Kyasmuna, B. 10. Hemaraesa.

Oncophorus elongatus (1. Hagen) Hedenis — Kamuarcknil kpail, Kopaxexmii
okpyr, Cesepuas Kopaxua, Onworopckuil p-H, AeabTa p. JHHABKHBAAM B JI0JIHHE
p. Kyarvinnoitr, 60°28. 247N, 166°21.009°E, 3 m nan yp. M., va rpasnue nenaxa ( Saliv
pulchra Cham.) seiinnkosoro u 6010Ta, CHpas PRITBHHA © OOHAMEHHEIM TPYHTOM,
26 VII 2012, Kyawwmuna T9-16, onp. O. M. Adponuna (0. M. Afonina), LE; tam e,
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n-o8 [osena, Mpic Hecuanwit, Kopakcknii sanoseauk, kopaos «7 Gazas, 6G0°08.705'N,
166°18.160'E, 13 m naa vp. M., BAXTO-THIHOBOE COOOIECTEO cO clarHyMoM 110 OKpaii-
Ke epees mwiocko-oyrpucroro bonora, 16 VII 2012, Kysewuna T4-19, onp. 0. M. Agho-
nuna, LE; Tam we, oueHs celpoe Mex0yTOpKOBOe NOHIDKEHHE HA OKpaiike KpynHoOy-
roprosatoro bonornoro macensa, 17 VII 2012, Kysesuna T3-5", onp. O. M. Aghonuna,
LE; Tam me, n-oB [osena, muic Tannasnnan, 60°00.460°N, 166" 10.618'E, rynapa ky-
CTAPHHYKOBO-THIIAMHNKDBaA, B npumecy K Sphagnum lindbergii Schimp., 17 VIII
2018, Hewamaeaa 1833, onp. 0. M. Agronuna, LE; Kamuarcrknit kpait, Kopakckuil
oxpyr, Cesepran Kopamua, [Temsnncknii p-u, apanonscknii noa, Geper Tanoscko-
ro ozepa, 60°20 417N, 164°46.667'E, 49 m nax yp. M., HBHAK NOMEHHLIH CIHPEEBO-
BENHHKOBKI no Oepery pyuns, 22 VII 2011, Hewamaesa 48, onp. 0. M. Aghonuna,
LE. IMocaeannii obpazen Owin onpenenen panee kax Oncophorus compactus (Bruch et
Schimp.) Kindb. (Kuzmina et al,, 2012).

Oncophorus elongatus 6mn swaenen s oraensustii s Hedends (2005). ocae
MAV4EHHA ero pacnpocTpadennd B CranausHasuu, BeigcHniocs, uyro O. elongatus
ABnAeTCA HAuOOIeE PacpOCTPAHEHHEIM NpeicTaBMTeNeM poja B CrangMHABHH
{ Hedenis, 2017). ITo npeasapureibHEM peayIsTaTaM pesHann poaa ana Poconn cra-
HOBHTCH ACHO, YTO HA 66 TEPPHTOPHH 3TOT BN TAKGKE PAcTpOCTPAHEH 0YEHE HTHPOKD
(0. M. Afonina, pers. com.). Bamxaiinme mectonaxomenna O. elongatus ormedennl
B Marananckoit oba. (Czernyadjeva ef al, 2019a) n va cepepo-sanagnom nodepeknbe
o. Caxammn (Czernyadjeva et al,, 2019b).

baaroajaprocTu

T. I. Ueuenko, M. A. Makaposa n O. B. Epoxuna 6narogapast JI. A. Topenxosy 3a
NOMOIE B OpraHMzaiun notessx pabor B Kypranckoit obn. B. M. Korkosa seipamaer
npuaHatensiocTs B, A Cnupuny 3a npefjocTasTeHHEE CBEJIEHHA O eT0 Haxoake Tre-
chinothus smardae 8 Poccun. E. IO, Kyasmnna u B, 10, Hemaraesa cepaeuno Gaaro-
aapust O. M. Adonunoii 3a onpepenenne matepuana us Cepeproit Kopaxnn B pamkax
pesnzun poga Oncophorus. A. M. Munraamnvosa BepasaeT O1aro apHocTs YUacTHH-
kaM axcneauuun B Haguscknit p-n E. [ JTanommmoii, H. [ Maxatkosy, B. H. Twops-
uy, H. I1. Muponsesoii- Tokapesoii, E. K. Bummsaxosoii, E. A. 3aposy, H. B. ®Munan-
noey 1 I. H. Tanacersmy.

Pabora 0. M. Adwonnnoii, I. #. Jopommaoii, E. K. Kyassunoii, A. 1. Ilotemgn-
ua, C. H. laapunoil sunoanena 8 pamkax mwianosoil tTemu BHH PAH «@aopa n
CHCTEMATHEA BOAOPOCIEH, IHmaiHnkos 1 Moxoodpasimx Poccun n dwroreorpa-
fhryeckn BaskHEX pernonos Mupas (121021600184-6). O. M. Adonuna Gaarogapur
Musncreperso Haykn u Beicmero obpazosanna Pocemiicxoit Degepanmn 3a noa-
nepaxy IIKIT «Tepbapnit TEC PAHs. Hecneposanna E. K. Kysemunoil gactiy-
Ho nogaepxans rpantom POMM Ne 18-05-60003, B. H). Hemaraesoii — rpastom
POOH Ne 19-05-00805-a. Pabora B. M. Korkosoit n 0. K. Hososuniosa nposese-
Ha B paMKax rocygapersennoro sagaana BHH PAH «Buopasnoobpasne, skoaorus u
CTPYKTYPHO-(DYHKIHOHAIEHEE 0co0eHHOCTH rpHb0E B rpudoodpaIHeX IPOTHCTORS
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(AAAA-A19-119020890079-6). Hecneposanua K. K. Hosomunosa n C. H. Hlagps-
HOI Bemoanersl Ha obopyaosaann [IKIT « KreTounse i MOMeKyISpHBIE TEXHOIOTHH
HavueHHa pactenuii 1 rpuboss Boranwueckoro nacruryra iy, B, J1. Komaposa PAH
( Cangr-Ilerepbypr). Hecnenosanua T. I Heuenxo, M. A. Maxaposoii, O. B. Epo-
XHHOH YacTHYHO NpoBseJeHs B pamkax maanossx TeM BHH PAH «Pactuteasnocts
epponeiickoil Poccun n Ceseproit Azun: pasnoodpasne, AHHAMHKA, TPHHINIE Op-
ranmzammms (121032500047-1), TKHC ¥pO PAH «Buopasnoolpazne BeT1aHHEX
axocucTeM ora 3anagnoil Cubnpus (AAAA-A19-119011190112-5), HIPuK ¥pO
PAH «Buopaznoodpasne pacTHTEIBHOIO MHpa H MHKOOHOTE M 3KOI0T0-reorpadm-
YECKHE 3AK0HOMEPHOCTH ero pacnpeaenennss (AAAA-A19-1190318390084-6) »n noj-
pepacans rpantosd POMI Ne 19-05-00830-A. Pabora B. A, Brnacenko, A. B. Bracenxo
u T. Jasonamaa esnonsena s pamiax npoexta POMT 1 MKOHCM MNe 19-54-44002
Monr T, a obpasus rpuboe na Hosocubupekoit ofin. i Pecnybamen Tesa aenonnpo-
parsl B repOapuii ny. M. I onosa (NSK), YHY 440537, r. Hosocnbupes. [oneswe
nccnegosanna A, M. Munaramisvosoil sunonsens no teme HUP «Teobotannyeckas
ouenka orensnx nactonn Hagsuekoro p-aa Asvano- Heneukoro asToHoMHOTO 0Kpy-
ra» B pamkax [ockonTpakra Ne 601-19/13k [lenapramenta snemnanx ceaseit AHAO n
I ropekoro rocyapeTREHHOTO YHHBEPCHTETA.
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Distribution and niche of Macrolepiota excoriata
in Asia

Vvacheslav Vlasenko'", Dejidmaa Turmunkh?
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*Plant Protection Rescarch Institute of Mongolia, 17024 Ulaanbaatar, Mongolia

Abstract. Wc defined the regulantics in spatial distnbution of
Macrolepiota excoriata based on the occurrence data, as well as
bioclimatic charactenstics in order to control species status in the natural
environment. Points of presence occurning in the steppe of Central Altai
Mountains have the most optimal conditions for M. excoriata in Asia.

1 Introduction
The Macrolepiota genus contains approximately 45 species. Macrolepiota excoriata is a
fungus from the Agaricaceae family. growing on soil (Fig 1).

~

A s R L e Raae 1D L e

Fig. 1. A, B — Fruiting bodies of M. excoriata. C — Mountain steppe, is a typical habitat of species in
Mountains of Central Altai.

Macrolepiota excoriata is widespread in Europe, occasionally observed in Asia; the
species was also recorded in North America and Australia (Fig 2).
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Fig. 1. Map of worldwide distnbution of M. excoriata according to GBIF data [1].

Typical habitats of this species in Asia — steppes and grassland (according to our
observations).

The study of M. excoriaia is of fundamental importance for understanding the patterns
of distribution and ecology of species associated with the steppe biome. Such species can
become endangered due to anthropogemic impact on their habiats. But if a species 15
ecologically plastic, then its niche can expand due to global chmate change, which can lead
to the colomzaton of habitats with similar environmental parameters.

Thus, the species of arid habitats can become model objects in ecological studies on the
adaptation of spore microorganisms to the modification of environmental conditions during
the transformation of their habitats, as well as a result of climate change, including those
accompamed by desertification processes.

Maerofepiota excorfala in Russia, was recorded in the Moscow Region, Tomsk Region,
Novosibirsk Region, Altai Territory, and the Republic of Altai. Georeferencing data for
most records are absent. Also. the records are based on observanons, which does not
exclude the incorrect identification of the species.

We present three new localities of M. excoriata for Central Altai. Our record of M.
excoriata in the Republic of Tuva is the first in this region and in Inner Asia.

2. Materials and methods

Field studies

We obtained data on the distribution of the studied fungal species based on the fruiting
bodies collected by us duning 2019-2020 in expediions. We carmed out owr fieldwork n
the south of Western Siberia in Republic of Altai (in 2019, 2020) and in Republic of Tuva
{in 2020). Voucher specimens of the studied species are stored in the MG Popov Herbarium
(NSK), Novosibirsk, Russia.

Maorphological examination

We performed the initial morphological examination of M. excoriata froiting bodies
using Carl Zeiss Asioskop-40 hight microscope.

Biodiversity data overview and Study area

We obtained the six locations for species from the Global Biodiversity Information
Facility ({GBIF). We used only records supported by geographic coordinates. In total, we
included 10 locations of M. excoriata in Asia, including our four locations (all points do not
do not fall into one raster cell). Distribution of M. evcorfara in Asia and locations used n
the niche modeling analysis shows in Fig 3.

SOM algorithms, predictor iype, soffware and data used
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We used the computer program DIVA-GIS [2] for mapping and geographic data
analysis (https://www.diva-gis.org/). We downloaded data on the relief and the heights of
the studied locations, as well as global data on current climat (~1950-2000) from
https://www.diva-gis.org/Data and https://www.diva-gis.org/climate, source Worldclim,
version 1.3. All the 19 environmental layers of Bioclim, BIO1-BIO19 [3] constructed using
the DIVA-GIS with 2.5-minute resolution (30 arc seconds square) encompassed most of the
Asia.

w4

Fig. 3. Locations of M. excoriata m Asia. Forest-steppe zone of Western Siberia in the Novosibirsk
Region — Loc. 1 (553516°N, 76.9256°E, 102 m), 2 (54.0941°N, 81.4588°E, 114 m). Republic of
Altay: Locs. 3 — Northern Altar (51.5703°N, 85.5558°E. 497 m: 51.6395°N, 85.7642°E, 383 m);
Locs. 4 — Central Altai (50.7261°N, 86.2468°E, 779 m; 50.7639°N, 86.1076°E, 850 m; 50.7790°N,
86.0810°E, 869 m; 50.7903°N, 85.9048°E, 952 m); Loc. 5 — Southcastern Altai (49.4285°N,
87.5945°E, 2087 m). Republic of Tuva: Loc. 6 — Sayans Mts (51.9167°N, 94.9037°E, 986 m). The
colors corresponds to the height above sea level (decoding in the legend).

We constructed the climatic profile of M. excoriata in Asia using the BIOCLIM
method. This method developed by H. Nix [4] constructs histograms of bioclimatic
variables that reflect species climate profile. The DIVA-GIS software implements the
BIOCLIM method.

3. Results and Discussion

The climatic niche of a species bases on the identification of the climatic characteristics
of the locations where the studied species appeared [5].

We generated the frequency histograms based on bioclimatic variables BIO1 (Annual
Mean Temperature) and BIO12 (Annual Precipitation) (Fig 4). The histograms show the
distribution of M. excoriata along the customized ranges for selected climatic vanables.

We carried out the modeling of a two-dimensional niche for M. excoriata based on
bioclimatic variables BIO1 (Annual Mean Temperature) and BIO12 (Annual Precipitation)
(Fig 5).

gWe adjusted the width of the niche by changing the percentile values. We changed the
boundaries of the two-dimensional niche by changing the percentile to the limit when the
points went outside the range values for 19 bioclimatic variables (in the model, the points
of presence changed color to red). In this way we changed the limits of the two-dimensional
niche within 0.000 - 0.001 — 0.112 — 0.223 (100 % — 70 % — 50 % — 40 % observations
presented in a niche).
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Fig. 4. Frequency histograms, which show the distribution of M. excorigta along customized ranges.
A — Annual Mean Temperature (BIO1), B — Annual Precipitation (BIO12). Axis of abscissa — the
factor strength. Ordinate axis — the frequencies.
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Fig. 5. Visualization of a two-dimensional niche for M. excoriafe based on two climatic variables
using the Envelope method. Limits of the two-dimensional niche: A 0000, B 0,001, C 0,112, D
0.223. Blue rectangle is the climatic niche. The green points represent the presence points with a
climate profile within the range limits of all the 19 Bioclim climatic vanables. Red square within the
blue rectangle represent presence points with a climate profile within the values of the mnge limits for
the selected variables (Annual Mean Temperature and Annual Precipitation), but with one or more
values laying outside the range limits of the other 17 Hioclim variables. Red square outside the blue
rectangles represent presence points with a climate profile with one or more values laying outside the
range limits of the 19 Bioclim climatic variables.

We narrowed the climatic niche in order to determine the core of the climatic niche with
the most favorable habitat parameters for the species, based on the selected bioclimatic
variables (Fig ).
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Fig. 6. The environment core of the specics range (green points) of M. excoriata in Asia with the two-
dimensional niche limits = 0.223.

4. Conclusions

The constructed model of the species climatic niche allow us to conclude that the
geographical distribution of M. excoriata, in addition to the presence of a suitable habitat
type (steppe or steppe subject to grazing). related with environmental factors that are
optimal for existence of this species.

The constructed model showed that the points of presence occurring 1n the steppe in
mtermontane depressions and lowlands between mountain ranges in Central Altai represent
the core of the M. excoriata climatic niche in Asia based on the selected bioclimatic
variables. Other areas of Asia in the forest-steppe zone of Western Siberia in the
Novosibirsk Region, as well as mountainous regions, including Sayans in the Republic of
Tuva and Northern Altai and Southeastern Altai (Ukok Plateau) in the Republic of Altai
have less favorable environmental conditions for M. excoriala.

Acknowledgements. The work was funded by RFBR and MCESSM according to the rescarch
project 19-54-44002 Mong_T.
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Abstract. We defined the regularities spatial distnbution of Swillus
aurihymenius based on the occurrence data, as well as bioclimatic
charactenstics in order to control species status in the natural environment.
Suilius aurihymenius is a rare species known only from our collections
from the Republic of Altai and Republic of Tuva. Realised niche of §.
aurihymenius on the western border of its currently known range in larch
forests in the floodplains of rivers of the steppe of southcast Altai.
Conservation of natural habitats of S. awrihymenius in the steppes of
intermontanc basins in the southcast of Altai will contnbute to its
preservation in Russia.

1 Introduction

Suillus aurithymenius was first recorded by us in Russia, in the Altai Mountains in 2019
near Jazator [ 1]. Fruiting bodies of the fungus and habitat are shown in Fig. 1.

\ Y AN S g

Fig. 1. A, B — Fruiting bodics of §. Aurihymenius. C — habitat of species in the Altai.

Sutllus aurihymenius was described from China in 2016, from Greater Khingan
Mountains, China. In China, the species grows under Larix gmelinii.

In Russia, Suillus aurihymenius growing under Larix sibirica in riverside larch forests
in the mountain steppe belt in the intermountain basins of Altai Mountains.

" Comresponding author: chag_dejidmaafayahoo.com
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Suillus aurthymenius is similar to S. tridentinus which i1s widespread in Europe, but
differs from by its reddish gold hymenium color, stronger reddish brown discoloration of
the context, and less squamulose pileus [2].

2. Materials and methods

Field studies

We obtained data on the distribution of the studied fungal species based on the fruiting
bodies collected by us during 2019-2020 in the Republic of Altai and in 2020 in the
Republic of Tuva. Voucher specimens of the studied species are stored in the MG Popov
Herbarium (NSK), Novosibirsk, Russia.

Morphological examination

We performed the initial morphological examination of S. aurihymenius fruiting bodies
using Carl Zeiss Axioskop-40 light microscope.

Molecular genetic studies

The ITS1-5.88-1TS2 region ntDNA of 8. aurihymenius has been sequenced for sample
NSK 1014458, collected near Jazator, GenBank access number MT302579.

Biodiversity data overview and Study area

We obtained the three locations for species from the publications [3]. In total, we
mcluded six locations of S. aurthymenius in Asia, including our three locations (all points
do not do not fall into one raster cell). Distribution of S. aurihymenius in Asia and locations
used in the niche modeling analysis shows in Fig 2.

Fig. 2. Locations of S. aurihymenius in Asia. Russia: Altay Mts., Republic of Altai, Kosh-Agachsky
district, Loc. 1. — near Jazator (Belyashi), 49.6914° N, 87.4344° E, 1569 m, NSK 1014458; Loc. 2. -
near Ortolyk. 50.0190° N, 88.4785° E. 1764 m, NSK 1014685, 1014686, 1014688, 1014689; Sayan
Mts.. Republic of Tuva, Piy-Khemsky Distnct, Tapsinsky Wildlife Sanctuary, Loc. 3. — near Seserig,
51.9135° N, 94.9804° E, 1551 m, NSK 1014605. Chmna: Greater Khingan Mts.. Heilongjiang,
Huzhong Naturc Reserve, 51.6166° N, 123.0502° E, 800 m, HKAS 63129; Inner Mongolia: near
Genhe, approx. 50.7759° N, 121.5590° E, 713 m, HKAS 63130; Argun River Arca, Mordaga Native
Forest Park, 513166 N, 120.6666° E. 540 m, HKAS 63131. The colors corresponds to the height
above sca level (decoding in the legend).

SDM algorithms, predictor type, software and data used

We used the computer program DIVA-GIS [4] for mapping and geographic data
analysis (https://www.diva-gis.org/). We downloaded data on the relief and the heights of
the studied locations, as well as global data on current climat (~1950-2000) from
hitps://www.diva-gis.org/Data and https://www.diva-gis.org/climate, source Worldchm,
version 1.3. All the 19 environmental layers of Bioclim, BIO1-BIO19 [5] constructed using

(&S]
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the DIVA-GIS with 2.5-minute resolution (30 arc seconds square) encompassed most of the
Asia,

We constructed the climatic profile of 8. awrihymenius in Asia using the BIOCLIM
method. This method developed by H. Nix [5] constructs histograms of bioclimatic
variables that reflect species chmate profile. The DIVA-GIS software implements the
BIOCLIM method.

3. Results and Discussion

The climatic niche of a species bases on the identification of the climatic charactenistics of
the locations where the siudied species appeared [6].

We generated the frequency histograms based on bioclimatic variables BIO1 (Annual
Mean Temperature) and BIO12 {Annual Precipitation) (Fig 3). The histograms show the
distribution of 5. aurthymenius along the customized ranges for selected climatic variables.

We carried out the modeling of a two-dimensional niche for 8 auwrthymenius based on
biochmatic vanables BIOT (Annual Mean Temperature) and BIO12 (Annual Precipitation)
(Fig 4).

We narrowed the climatic niche in order to determine the core of the chimatic niche with
the most favorable habitat parameters for the species, based on the selected bioclimatic
variables.

We adjusted the width of the niche by changing the percentile values. We changed the
boundaries of the two-dimensional niche by changing the percentile to the limit when the
points went outside the range values for 19 bioclimatic variables (in the model, the points
of presence changed color to red).

Mext, we narrowed the miche uniil all points went beyond it (limat = 0.401). In this way
we changed the limits of the two-dimensional niche within 0.000 — 0.001 — 0.201 — 0.400 =
0400 (100 % — 50 % — 16.7 %% — 16.7 % — 0 % observations presented in a niche).

ul A g B
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Fig. 3. Frequency histograms, which show the distribution of 8. awriffvmenins along customized
ranges. A — Annual Mean Temperature (BIO1), B — Annual Precipitation (BIO12). Axis of abscissa —
the factor strength. Ordinate axis — the frequencies.
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Fig. 4. Visualization of a two-dimensional niche for 8. aurihymenius based on two climatic vanables
using the Envelope method. Limits of the two-dimensional niche (0.000-0.400): A - 0.000, B - 0.001,
C - 0201, D - 0.401. Blue rectangle 1s the climatic niche. The green points represent the presence
points with a climate profile within the range limits of all the 19 Bioclim climatic variables. Red
square within the blue rectangle represent presence points with a climate profile within the values of
the range limits for the sclected variables (Annual Mean Temperature and Annual Precipitation), but
with one or more values laying outside the range limits of the other 17 Bioclim variables. Red square
outside the blue rectangles represent presence points with a climate profile with one or more values
laying outside the range limits of the 19 Bioclim climatic vanables.

We narrowed the climatic niche in order to determine the core of the climatic niche with
the most favorable habitat parameters for the species, based on the selected bioclimatic
variables (Fig 5).

Fig. 5. The environment core of the species range (green points) of S. aurihymenius m Asia with the
two-dimensional niche limits = 0.201.

4. Conclusions
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The constructed niche model based on the selected biochmane variables showed that 5.
aurifyvimenius on the border of its currently known range - on the western border in larch
forests in the floodplains of rivers of the steppe of southeast Altai, as well as in the extrems
eastern point in China, is located on the border of the bioclimatic niche with the least
favorable conditions.

Larch forests in the steppe are located in an area with a very harsh climate in the Chuya
steppe — an intermontane basin in the southeast of Altai. Larch forests are able to exist here
only thanks to the rivers in the floodplains of which they grow.

Since the species of the genus Suillus are mycorrhizal fung, their distribution is direetly
related to the distribution of a tree species — a symbiont. Therefore, conservation of larch
forests in steppe of intermontane basins in the southeast of Altai will contnbute to
conservation of 8. aurthyvmenius in Russia.

Acknowledgements. The work was funded by RFBR and MCESSM according to the research
project 19-54-44002 Mong T.
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The first records of a rare species of Reticularia
olivacea (Myxomycetes) and Hypsizygus
marmoreus (Fungi) in Inner Asia
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'Central Siberian Botanical Garden 3B RAS, 6300M) Novosibirsk, Russia
*Plant Protection Research Institute of Mongolia, 17024 Khan-Uul district, Ulsanbaatar. Mongolia
*Department of General Biology and Ecology, Tuva State University, 667000 Kyzyl, Russia

Abstract. A rare species of fungi, Hyprizveus marmaoreus, collected in the
Republic of Tyva, Russia, and a rare species of myxomycetes, Reticularia
ofivacea, collected in the Mongolia, were recorded for the first time in
Inner Asia. The article provides a photographs of fruiting bodies of these
species, distribution m world is provided.

1 Introduction

The species Enteridium olivaceum Ehrenb. was described in 1818, Later, he was transferred
to the genus Reticulana in 1829 as Reticulana olivacea (Ehrenb.) Fr. Reticulana olivacea
belongs to the Tubiferaceae family from Liceales.

Some authors highlight the order Reticulariales Leontyev, Schoattler, S.L. Stephenson,
Movozhilov et Shechepin and propose to re-erect the penenc name Licaethalinm, already
proposed in the monograph of Rostafifski (1875), R. simulans and R. olivacea transferred
to the gents Licaethalivm [1].

Rettcwlaria olivacea common n (North Amenca (Canada, USA, Mexico), South
America  (Argenting, Chile), Europe (Belgium, Great Britain, Denmark, Sweden,
Metherlands, Norway, Finland, France, Spain, Lithuama, Germany, Ukrmine), Asia (Japan,
Ruszia Far East), Australia) [2].

Rettealaria olivacea was first collected by us in Inner Asia.

The species dgaricus marmorens Peck was first described in 1872, later, he was
transferred H.E. Bigelow to the genus Mypsizyens in 1976 The fungus belongs to the
family Lyophyllaceae was a member of Agancales.

Hypsizygus marmoreus 15 a commercially cultivated edible and medicinal species [3].
Hypsizvgus marmoreus was first collected by us in Inner Asia.

Hypsizvgus marmoreus found in North America (Canada, USA, Mexico), Europe
(Austnia, Estoma, Sweden, Ukraine) and mn Asia (Cluna, Chinese Taper, Japan). The
location of the fungus belongs to regions with a temperate and subtropical climate, the only
location in the tropics is known from Mexico [4].

) Comesponding author: Anastasiamix® 1 @mail.m

e e

& The Authors, published by EDF Sciences. This i3 an open acoess amele distibuted under the temms of tee Creative Comimons
Anribution License 4.0 (hnpofcreanvecommons. orgflicensesfbyld 0.

172



“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

BIO Web of Conferences 38, (0135 (2021) hitps:doi.org/ 101051/ bioconf/ 2021 3800135
Nowthern Asia Plans Diversity 2021

In the world, according to GBIF and literary sources, less than 130 records are known,
the species is not included in the IUCN Red List of threatened species. In Russia,
H. mormoréus 15 a rare species.

In the Asian part of Russia, H. marmoreus was recorded in Primorsky Krai, Krasnoyarsk
Krai. For the European part of Russia, the species was recorded by S.V. Volobuev for the
Oryol Oblast [5]. Our record of H. marmoreus in the Republic of Tuva is the fourth in
Russia and the first in Inner Asia.

2. Materials and methods

The samples of R. olfvacea was obtained by the “moist chamber™ method on the bark of
live Picea obovata Ledeb. from Mongolia. The “moist chamber” method is traditional in
the study of myxomycetes of the epiphytic substrate complex [6-10].

Fruiting bodies of H. marmoreus were collected during expedition in the Republic of
Tuva.

Species identification was carried out using a Carl Zeiss EVO MA 10 scanning electron
mucroscope, a Stem DV4 stereo microscope, Axiolab Ere amnd Fess Axio Imager A1 light
mucroscopes (Carl Zeiss Microscopy, Germany) m CS5BG 5B RAS. Specimens were
prepared for scanning electron microscopy using traditional SEM techniques, summarized
as follows. For microscopy. sporocarps of myxomycetes were preserved as permanent
slides in polyvinyl lactophenol. The nomenclature follows IndexFungorum [11).

3. Results and Discussion

The substrates for the experiments with “moist chambers” for R. olivacea (Fig. 1 a) were
collected 01.10.2019 in cedar-spruce forest (Fig. 1 b) in the Bogd Khan Uul Biosphere
Reserve near Ulaanbaatar, 47.7629°N, 107.0006°E. 1769 m. The expenments with “maomst
chambers™ were starfed on November 6, 2019, R. offvaces grown m “moist chambers™
March 12, 2020.

Fruiting bodies of H. marmoreus (Fig. 1 ¢, d) were collected by us August 15, 2020 in
Republic of Tuva in the State Natural Customer Khutinsky, near Sevi, 52.7174°N,
947896837 E, 1138 m, in larch forest with an admixture of birch, on the trunk of a live
birch.

4. Conclusions

Rettcularia olivacea morphologically similar to R. simulans (Rostaf) D.W. Mitch. and
which was previously considered as a variation of Reticularia oltvacea var. simulans
{Rostaf.) Nann.-Bremek. Currently, R. simulans recognized as an independent species [11-
12]. Different understanding of the taxonomic position of this species by different authors
does not allow assessing the geographical distribution of this taxon, since it can be stored in
herbaria and published under the names as Reffcwlaria olivacea, B. simuwlons, B, ofivacea
var. simulans.

The diversity of individual groups of spore organisms in the Republic of Tuva is well
studied [13], whereas fungi are still an understudied group in this region. We plan to
continue studying the diversity of fungi and myxomycetes in the Republic of Tuva and
Mongolia.
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" N\ H o
Fig. 1. A — Sporocarp of Reticularia olivacea. B — habitat of R. olivacea in the Mongolia. C, D —

Fruiting bodies of Hypsizygus marmoreus. Bars : A= 2 mm, C - 10 cm.
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Abstract

The ability to identify the spatial distribution of rare fungal species is crucial for the
understanding of the environmental factors that affect them and their conservation management.
Maximum entropy spatial distribution modelling (MaxEnt) solves this problem by inferring species
distributions and environmental tolerance based on the occwrence data. We constructed a map of
the current and potential geographical distribution of the dung fungus Poronia punctata using this
method. We included in the model 19 WorldClim bioclimatic variables with the corresponding
altitude data, and 23 spatially well-dispersed species occurrence records. We defined the
regularities in spatial distribution of P. punctata based on the occurrence data, as well as
bioclimatic characteristics in order to control species status in the natural environment. The
majority of the locations of P. punctata in Asia are placed in the middle mountains. In addition to
the presence of a suitable substrate and the habitat type, the geographical distribution of P. punctata
depends on a set of environmental factors that are optimal for this species. Optimal climatic
conditions for P. punctata in Asia are typical for steppe communities and steppe shrub thickets of
intermontane depressions of Lakes Basins and lowlands between mountain ranges. All species
habitats were associated to the vegetation type of steppe and forest-steppe. Locations within the
boundaries of Temperate Coniferous and Boreal Forest occurred in the habitats affected by
anthropogenic activity and grazing, subjected to steppe formation; these locations were confined to
river valleys and lakes, which also brings them closer to the habitats of depressions and lowlands.
The points of presence occurring in intermontane depressions and lowlands between mountain
ranges represent the environment core of P. punctata range in Asia.

Kevwords - distribution — dung fungi - ecological niche — Inner Asia — mountainous area

Introduction
Fungal and plant species distribution is undergoing rapid changes in the face of habitat
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modification and climate change. This leads to concemns about the conservation of declining species
and raises ecological questions about the processes that governs species ranges and niches. As a
consequence, the predictive distnbution models which match species records to patterns in abiotic
environmental variables have become an established tool in ecology and conservation (Segurado &
Aradjo 2004, Guisan & Thuiller 2005, Elith et al. 2006, Hickling et al. 2006, La Sorte & Thompson
2007, Lenoir et al. 2008, Chapman & Purse 2011).

Species distribution models (SDMs) constitute the most common class of models in ecology,
evolution and conservation. The new software packages and the increasing availability of digital
Gl5 have greatly facilitated the use of SDMs (Zurell et al. 2020).

Species distribution models are empirical models connecting field observations to
environmental predictor variables based on statistically or theoretically derived response surfaces
(Guisan & Zimmermann 2000). Environmental predictors can exert direct or indirect effects on
species, thus forming a gradient from proximal to distal predictors (Austin 2002).

There is some of the potentials for using SDMs in ecology: quantifying the environmental
niche {Austin 1990, Vetaas 2002); assessing species invasion (Beerling et al. 1995, Peterson 2003);
assessing the impact of climate changes on species distribution { Thomas et al. 2004, Thuiller 2004);
modelling of species biodiversity based on the individual species predictions (Leathwick et al.
1996, Guisan & Theurillat 2000, Ferrier et al. 2002, Guisan & Thuiller 2005).

MaxEnt is one of the most commonly used methods for inferring species distributions and
environmental tolerances from occurrence data (Phillips & Dudik 2008). MaxEnt uses the principle
of maximum entropy based on presence-only data to estimate a set of fumctions that connect
environmental variables and habitat suitability in order to approximate species niche and potential
geographic distribution (Phillips et al. 2006).

Environmental {or ecological) niche model (ENM) is a model that uses occurrence data in
conjunction with environmental data to create a correlative model of the environmental conditions
that meet species ecological requirements and predict the relative suitability of a habitat. ENMs are
most often used in one of the following cases: (1) to estimate the relative suitability of a habitat
known to be occupied by a species, (2) to estimate the relative suitability of a habitat in a
geographic area that is not known to be occupled by a species, (3) to estimate changes in the
suitability of a habitat over period of time given a specific scenario for the environmental change,
and (4) to estimate species niche (Warren & Seifert 2011).

Distribution and niche modeling is usually carried out for species interesting for conservation
(Wright & Westerhoft 2001). In addition, researchers tend to record locations of rare species more
accurately and therefore attract particular attention to the records. Endangered and wvulnerable
species, especially the highly specialised ones, may be more sensitive to environmental changes.
Many studies have suggested that species with restricted ecological niches can be modelled with
greater accuracy than the more generalist onmes (Hepinstall et al. 2002, Brotons et al. 2004,
Hernandez et al. 2006, Tsoar et al. 2007).

Species that are more common should not be overlooked though, as they could also become
rare or suffer a future decline because of environmental changes; they may also have significant
roles for ecosystems” structure and functioning (Gaston & Fuller 2007).

MaxEnt modeling has recently become an actively used tool for fungi. For example, it is used
to identify the spatial distribution of economically important fungal species in order to understand
the environmental factors that affect them and for their conservation management {Yuan et al.
2015, Guo et al. 2017, Pietras et al. 2018).

Poronia punctata (L.) Fr. is a dung fungus. Dung fungi are species that live on or are
associated with animal dung or dung-amended soil. Most of them have been found on dung of
warm-blooded animals (Krug et al. 2004), primarily herbivores (Dix & Webster 1995, Krug et al.
2004).

The rarity of P. punciata is controversial. Even Whalley & Dickson (1986) wondered
whether this species is really declining or remains overlooked, due to the peculiarities of its
ecclogy. The number entries for the species worldwide reaches 1260. Based on species
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classification using the occwrrence frequency, we classify P. punctara as a common species. The
IUCN Red List attributes this species the LC (Least Concern) class (Persiani & Ainsworth 2020).

Foronia punctata, like others dung fungi represent an astonishing example of specialised
microorganisms, perfectly adapted to the complex and extreme substrate. Their specialisation
involves specific mechanisms: spores survive digestion, passage through the animal digestive tract
activate spores, and fungi have special nutritional requirements and adaptations to specific
physicochemical conditions of the dung. Dung represents a complex rich substrate, providing a
wide range of nutrients (readily available carbohydrates, cellulose, lignin, high nitrogen content,
water, growth factors, minerals) as well as microhabitats (Dix & Webster 1995, Richardson 2001).

Dung fungi, including Poronia punciata, are important in contexts of biodiversity, ecology,
palesecology and biotechnology, and are worth protection (Fernandez et al. 2020). They provide
fundamental ecological services, playing pivotal roles in dung decomposition, soil formation and
stabilisation, as well as biogeochemical cycling of nutrients and elements (Dix & Webster 1995,
Barron 2017). They represent model objects for research in ecology and biodiversity (Krug et al.
2004).

Douglas (2009) has previously conducted the habitat suitability modeling for P. punctata in
New Forest Mational Park in United Kingdom only. In Asia, there was no previously conducted
spatial distribution and habitat suitability modelling for P. punctata.

The objectives of this research were establishing the spatial distribution pattern, running the
habitat suitability modelling and estimating the potential effects of climate change on dung fungal
species P. punciata based on its bioclimatic and substrate features within Asia.

Materials & Methods

Ohbject of study (Taxa)

The Poronia genus contains approximately nine species. Poronia punctata (L.) Fr. is a
fimgus from the Xylariaceae family, growing on dung (Fig. 1).

This species has a characteristic peg top shaped stromata with a whitish disk-like upper
surface, mounted upon an unbranched stalk, rarely more than | cm height (in nature). In the earlier
stages of its development, the upper parts of the stromata are covered with greyish white powder,
the conidia. Black spots scattered over the flat surface of the disk follow these. Mentioned spots are
the perithecia ostioles, which are embedded in the uppermost layers of the stromata. When the asci
are quite ripe they protrude minute black pillar-like masses enclosing numerous ascospores above
the surface. The asci are club-shaped and enclose eight dark brown ascospores, ellipsoidal in form
and having a lateral slit-like pit in the outer wall. Amongst the asci, there are numerous colourless,
long, slender, multicellular paraphyses. Conidia are small colourless pear-shaped bodies, with oil-
like drops, and are formed by the abstriction of the tips of terminal stroma hyphae. In some cases,
the stromata do not expand above into a disk-shaped formation, but remains the column shape, in
which case only conidia form, and there is no trace of perithecia (Dawson 1900, Whalley &
Dickson 1986).

Poronia punctata is widespread in Eurasia, North America, and Australia; also, there are
records in South America and Africa.

Typical habitats of this species are artificial terrestrial shrubland and grassland {according to
the habitat classification system of IUCN). Threats to this species existence are the reduction of the
cattle numbers and the changes in natural environment. According to the IUCN Red List P
punctata requires a research to identify its distribution and habitat trends, in order to control its
condition in natural environment https:/www.incnredlist.org/species/S851T228/ 1 R5T15679.

Field studies
We obtained data on the distribution of the studied fungal species based on the fruiting bodies

collected by us during 2008-2020 expeditions. We carried out our fieldwork in the south of
Western Siberia (Northern Asia): on the plains of Novosibirsk Region (in 2014, 2016), Omsk
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Region (2016), the Altai Territory (2015, 2018, 2019). as well as in the mountainous regions of
Inner Asia: in Republic of Altai (2008, 2019, 2020), Republic of Tuva (2020) and Mongolia
(2019).

Fig. 1 - Stromata of Poronia punctata on horse dung. A P. punctata from Republic of Altai, Loc.
9. B P. punctata from Republic of Tuva, Loc. 17.

Morphological examination

We performed the initial morphological examination of P. punctata fruiting bodies using Carl
Zeiss Stemi DV4 stereomicroscope, Carl Zeiss Axiolab E light microscope and Carl Zeiss
Axioskop-40 light microscope.

Biodiversity data overview and Study area

This research includes materials collected during our expeditions. Voucher specimens of the
studied species are stored in the MG Popov Herbarium (NSK), Novosibirsk, Russia.

We used records supported by specific geographic coordinates only. In total, we included 23
locations of P. punctata in Asia, of which seven we established ourselves for the first time (samples
with NSK numbers). Fig. 2 shows the locations used in the distribution and niche modeling

analysis within Asian boundaries, description is given in Table I. The samples deposited in the
NSK herbarium were collected by V.A. and A.V. Vlasenko.

SDM algorithms, predictor type, software and data used

When creating the distribution model for P. punctata, we used a protocol that is close in basic
parameters to ODMAP (Zurell et al. 2020).

We used the computer program DIVA-GIS (Hijmans et al. 2012) for mapping and geographic
data analysis (https://www.diva-gis.org/). We downloaded data on the relief and the heights of the
studied locations, as well as global data on current (~1950-2000) and future (2xCO: climate
conditions, CCM3 model. 2100 AD) climates from https://www.diva-gis.org/Data and
https://www.diva-gis.org/climate, source Worldclim, version 1.3.

We obtained the global country boundaries (WGSS4)
https://hub.arcgis.com/datasets/a2 | fdb46d23e4ef896f31475217cbb08 _1/data?geometry=-
99.844%2C-89.998%2C99.844%2C-79.394.

All the 19 environmental layers of Bioclim (BIO1-BIO19) constructed using the DIVA-GIS
with 2.5-minute resolution (30 arc seconds square) encompassed most of the Asian subcontinent
(Hijmans et al. 2005).
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Fig. 2 - Locations of Poronia punctata in Asia. Scale bar = 500 km.

Table 1 Locations of Paronia punciata in Asia.

Country, area Locality Region Coordinates Diata source
Turkmenistan, Loc. 1 Balkan Region, Tutlycala JB3930°N, 56.7240°E,  Internct data
Kopet Dag Mis. 1052 m
Loc. 2 Ibid. JEAITSN, 56.TR03°E,  Internet data
91l m
KEyrgyestan, Tian  Loc. 3 Maryn Province, At-Bashi 40.7T900°N, T5.1091°E,  Imternct data
Shan Mts. District, Chatyr-Kul 3252 m
Mongolia, Khentiin  Loc. 4 Tiov Province, Bogd Khan 47 Ted49°N, Intermet data
Mis. Mt, Manjusn Monastery 106.9955°E, 1797 m
Loc. 5 Gorkhi-Terel) National Park,  47.9050°N, Internet data
Turtle Mt 10T 4259°E, 1524 m
Loc. 6 Gorkhi-Terel) National Park,  47.9500°N, Internet data
Terelj 107 5T02°E, 1488 m
Russia, Altas Mis. Loc. 7 Republic of Alta, Kosh- SO 1T06YM, 87 8971°E,  Internet data
Agachsky district, Kyeyl- 1529 m
Tash, Tyute River, Kura
steppe
Loc. 8 Ibid.. Kyeyl-Tash, Chuya S0UI829°N, 87.9923°E,  NSK 1014784
River, Kurai steppe 1518 m
Loc. 9 Ibid. S0.1914°N, BRORT6E, NSK 1014783
1599 m
Loc. 10 Ibid., Ulagan District, 50.7026°N, 88.0165°E,  Internet data
Balvktuyul 1260 m
Loc. 11 Ibid.. Ongudai District, S0.6126°N, 86.4700°E, NSK 1014785
Kupchegen 7T3m
Loc. 12 Ibid.. Omgudai S0.7261°N, 86 2468°E,  NSK 1014786
779 m
Loc. 13 Ibid. 50.7639°N, 86 1076°E, NSK 1014787
B50'm
Loc. 14 Ibid. S0.TTH0N, B6.0810°E, NSK 1014788
B6% m
Western Sibena, Loc. 15 Movosibirsk Region, 54.0543°N, 81 4589°E,  Gorbunova
forest-steppe zone Ordynsky distnct, mouth of 127 m {2006)
the Aleus River, the coast of
the Ob Reservonr
4712
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Table 1 Continued.

Country, area Locality Region Coordinates Data source
Western Sibena, Loc. 16 Altar Temntory, Romanovsky  52.4762°N, 81.2567T°E, Gorbunova &
sleppe none District. Gorkoye Lake 19% m Perova (2006
Eastern Sibenia Loc. 17 Republic of Tuva, Kyzylsky — 51.9322°N, 95.0438°E, NSK 1014661
Dnstrict, Tapsinskiy Mature 1122 m
Preserve
Eastern Sibena, Loc. 18 Ibid., Todzhinskiy District, 52.2697°N, 96.4619°E,  Internct data
Sayan Mis. Todzha 998 m
Eastern Sibena, Loc. 19 Ibid.. Erzinsky District, S0.2591°N, 95.1530°E,  Internet data
Tannu-Cla Mis. Erzin 1 10W0
Eastern Sibena, Loc. 20 Irkutsk Region, Olkhonsky 53.0291°N, Internct data
Baikal region Dnstrict, Kurkut 106.8515°E, 534 m
Loc. 21 Iad. 53.0292°N, Internet data
106.8402°E, 482
Loc. 22 Ibid.. cape Pokoyniki 54.0160°N, Gorbunova &
I08.2395°E, 468 m Stepantsova
(2015)
Eastern Sibenia Loc. 23 Republic of Sakha (Yakutia), 66.4550°N, Internet data
Moma District, Honuw 143 2187°E, 191 m

We downloaded data on the Biomes, Terrestrial Ecoregions of the World (Olson et al. 2001,
from https:/f'www. worldwildlife.org/publications/terrestrial -ecoregions-of-the-world, and from
https:/'www.arcgis.com/apps/View/index. html?appid=d6lecd | 5febbd 8 TdacielP60abaledd .

We constructed the climatic profile of P. puncrara using the BIOCLIM method. This method
developed by Nix (1986) constructs histograms of bioclimatic variables that reflect species climate
profile. The DIVA-GIS software implements the BIODCLIM method.

We used MaxEnt (Phillips & Dudik 2008) to conduct species habitat suitability modelling.
MaxEnt employs a maximum entropy modelling approach by using inputs of environmental
variables and species occurrence data to create a predictive model of habitat suitability for a given
species. Once a model desenbing conditions suitable for a species is built based on species
presence and environmental data, MaxEnt can use a combination of constant and changing
environmental conditions to predict probabilities of species occurrence under a variety of future
scenarios. Spatial distribution pattern for P puncitata using the maximum entropy method
{MaxEnt) based on a 23-point dataset.

We used DIVA-GIS and MaxEnt programs in accordance with the recommendations from
the manual on spatial analysis of plant diversity and distribution (Scheldeman & Zonneveld 2010).

Results & Discussion

Biology and life cycle attributes, as well as the availability of a suitable substrate, habitats
and environmental factors limit the distribution of fungal species. The developmental biology of F.
punctata has been studied since the early 20th century. The studies were carned out for pure
cultures grown on 10% gelatinous media with horse dung decoction and later transferred from agar
to cotton wool, where they began to grow and generate stromata. Fruiting bodies grew more rapidly
at temperatures ranging from10°C-13°C than 15°C-18°C (Dawson 1900).

Modem research into the biology of this species belongs to the beginning of the 21st century.
Studies investigated the environmental conditions of fruiting (e.g. temperature, water content,
nutrients), as well as substrate (dung) and habitat the features (Bignell & King 2011, Edwards
2015, Matodec 2000).

Edwards et al. (2015) assumed that like many other dung fungi, ascospores of P. puncrata
germinate only after passing through the digestive tract of herbivores.

Initially, Dawson (1900) believed that P. punciata develops only on horse dung. Probably,
the fungus utilises cellulose or some product of its fermentation. Later, this species was also found
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on cow (Mato¢ec 2000, Minter 2006, Bignell & King 2011, Edwards 2015), sheep and elephant
(Szczepkowski & Obidzinski 2016) dung. In Asia, P. punctata was recorded only on horse dung. P.
punctata has a complex life cycle, which includes an anamorphic phase (Edwards et al. 2015,
Granito & Lunghini 2006, Stiers et al. 1973).

Previously Douglas (2009) carried out the habitat suitability modeling for P. punctata in the
New Forest National Park in United Kingdom using Biomapper habitat suitability maps. The study
found that P. punctata tends to occupy sites with higher percentage of dry heath cover or similar
habitat types. In these habitats, a greater cover of grass for grazing is more likely to occur. P.
punctata also showed preference for the sites that receive higher precipitation in July. This may
reflect a need of some excessive moisture leading up to the fruit body formation (generally from
early autumn). Studies also show that many records of the fungus came from the places with
shrubs. The used approach does not require GIS data but Bayesian Belief Network (BBN) based on
literature data. The method estimated the impact of the selected variables on climate change.
Habitat suitability modeling by BBN showed that all-natural habitats with present manure are
suitable for the species. Moreover, variables such as Ground moisture, Ground vegetation height,
Tree canopy cover, soil type and habitat type have very little or no effect.

Multiple-factor interactions are essential for fungal fruiting, that includes type and height of
vegetation, which creates favourable microclimatic conditions, as well as the presence of insects
(especially dung beetles) which improves the rate of dung decay and aeration and supports fungal
growth and reproduction (Edwards 2015).

In our study, we made all the records in the steppe communities of Altai and Tuva. Fig. 3
shows the typical habitats.

Fig 3 -~ Typical habitats of P. punctata. A Republic of Altai, Kurai depression, Loc 9, steppe.
B Republic of Tuva, Loc 17, steppe meadow.

According to the data from The Global Fungal Red List Initiative, P. punctata has had a
significant decline compared to its historic levels, and is now considered rare in most of its range.
This decline has largely occurred during the twentieth century, differing in timing throughout its
range depending on when the shift from horse-powered to mechanical transport agriculture
occurred. In some countries (e.g. Austria and Finland). it is now extinct. However, the total
population is now thought to be stable and perhaps increasing in some parts of Europe (e.g. UK and
parts of Sweden) and elsewhere, as people increasingly use horses for conservation management
purposes http://iucn.eckoo.se/tucn/species_view/198420/.

In Europe, authors observed and studied P. punctata, reporting on important findings on its
biology and conservation (Bignell & King 2011, Cox et al. 2005, Edwards 2015, Edwards et al.
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2015). Many European countries proposed or included P. punctaia in MNational Red Lists
{Gyosheva et al. 2006, Kajevska et al. 2019, Karadelev & Rusevska 2016, Koszka 2008, Mirek et
al. 2006, Rossi et al. 2013, Szezepkowski & Obidzinski 2016).

All the records of P. punciata in Asia came from steppes or from steppe territories modified
in the course of anthropogenic activities and used for grazing. The steppe is a typical habitat of the
fungus and contains a suitable substrate for the species as cattle graze there. However, for more
than 100 year of mycological research this species appeared only twice in the steppes of the flat
territory of the Asian subcontinent, the south of Western Siberia: in the steppe zone of the Altai
Territory and in the forest-steppe zone of the Novosibirsk Region. The species occurred mainly in
mountainous regions. Apparently, an established spectrum of specific bioclimatic and other factors
15 required for P. punctata development, in addition to the specific biology, life cycle features and
the availability of a suitable substrate and habitat type.

Climatic niche modeling for P. punciata

The climatic niche of a species bases on the identification of the climatic characteristics of the
lecations where the studied species appeared. It should be noted that the climatic data obtained by
meteorological stations and extrapolated to large areas, reflect only general trends in the influence
of the main environmental factors and do not account the characteristics of individual habitats
(Scheldeman & Fonneveld 2010).

The species climatic niche was constructed using the BIOCLIM method. This method gives
reliable results when modeling the habitat of large areas, and not for the local habitat.

In the distnbution model for P. punciara built in MaxEnt the bioclimatic vanables that most
strongly affected species distribution are BIOI5 (Precipitation Seasonality (Coefficient of
Wariation)), BIO16 (Precipitation of Wettest Quarter), BIO 3 {lsothermality (BIO1/BIOT) = 100),
and BIO 14 (Precipitation of Driest Period). We removed a duplicate presence point within the same
cell in the climate raster (in Baikal Region). As a result, the analysis included 22 points of presence.

We generated the frequency histograms based on the most significant bioclimatic variables
for P. punciata in MaxEnt analysis as well as for BIO1 (Annual Mean Temperature) and BIO12
{Annual Precipitation) (Fig. 4) regardless of their contribution to the model. The histograms show
the distribution of P. punciata along the customized ranges for different climatic varables.

We carried out the modeling of a two-dimensional niche for P. punctata using two
bioclimatic variables — Annual Mean Temperature and Annual Precipitation (Fig. 5).

We adjusted the width of the niche by changing the percentile values. We narrowed the niche
te define the environment core of the species range. We changed the limits of the two-dimensional
niche within 0L000 — (LO25 - 0.050 — 0,100 (100% — 95% — 90% — 80% of the presence points were
used in developing the two-dimensional niche, respectively). Fig 6 presents the result of
determining the environment core of the species range.

The constructed model showed that the points of presemce occurring in intermontane
depressions and lowlands between mountain ranges represent the environment core of P. punciata
range in Asia. These areas contain steppe communities that are located in Tian Shan Mits., Altai
Mis., Hentey Mts., Great Lakes Basin (Uvs Nuur Basin), Baykal Mits. (coasts of Baykal Like). On
the flat territory of Western Sibenia, the ecological core of the species includes a point in the
Movosibirsk Region on a bank of the Ob reservoir.

Distribution modeling for P. punctata in relation to the relief elevation

Within the latitudinal gradient, the distribution of P. punctara in Asia lays between the 38th
parallel in the South and the 67th parallel in the North. Locations of P. puncfata in Asia are
distributed from southwest to northeast from the extreme point in the Kopet Dag Mts., through Tian
Shan Mts., Altay Mts., Sayan Mis., Baykal Mts., and Southwest Spurs of Khentei in Mongolia up
to the mountain ranges of Yakutia. Locations of P. punctara on a relief basis are shown in Fig. 7.

The majority of the locations of P. punctata in Asia are placed in the middle mountains with
heights between B00-2000 m ASL: Kopet Dag Mts. (911-1052 m), Sayan Mis. (998-1122 m), Altay
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Mits. (Central Altai 773-869 m; Eastern Altai 1260 m; Southeast Altai 1518-1599 m), Hentey Mts.
(1488-1797 m).

Potential distribution modeling for P. punctata in current climate

The MaxEnt models we obtained have high Area Under Receiver Operating Characteristic
Curve (AUC) value: 0.965. To evaluate the model, we used a test sample that included 25% of all
points of presence. The AUC wvalue for the test data was (1L.910. Both AUC values fall within the
range of 0.9-1, thus corresponding to the excellent discrimination (Scheldeman & Zonneveld
2010).

In analysis, we used the 10-percentile training threshold for the presence, found in the table of
thresholds generated by MaxEnt. The threshold value for P. punctata is 0.121 (Table 2). Fig. &
represents the potential species distribution map and shows the area bounded by the 10% presence
threshold in blue.
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Fig. 4 — Frequency histograms, which show the distribution of P. punctata along customized
ranges. A Precipitation Seasonality (Coefficient of Variation) BIO15, B Precipitation of Wettest
Quarter BIO16, C Isothermality BIO3, D Precipitation of Driest Period BIO14, E Annual Mean
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Temperature BIO1, F Annual Precipitation BIO12. Axis of abscissa

axis — the frequencies.
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Fig. 5 - Visualization of a two-dimensional niche for P. punciata based on two climatic variables
using the Envelope method. Limits of the two-dimensional niche: A 0,000, B 0.025, C 0.050, D
0.100. Blue rectangle is the climatic niche. The green points represent the presence points with a
climate profile within the range limits of all the 19 Bioelim climatic variables. Red points outside
the blue rectangles represent presence points with a climate profile with one or more values laying
outside the range limits of the 19 Bioclim climatic variables. Red points within the blue rectangle
represent presence points with a climate profile within the values of the range limits for the selected
variables {Annual Mean Temperature and Annual Precipitation), but with one or more values
laying outside the range limits of the other 17 Bioclim variables.
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Fig. 6 — Model of the environment core (red points) of P. punciata range with the niche width limit

of the two-dimensional niche = 0.100.
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Fig. 7 — Distribution of P. punctata in Asia and its relation to the relief of the area. The legend
shows a scale of heights, from min to max in meters above sea level. Gradation of heights = 0-200
m - lowland, 200-500 m - upland, 500-800 m - low mountains, 800-2000 m -~ middle mountains,
more than 2000 m - highlands.

Table 2 Common thresholds and the corresponding omission rates (Current climate)

Cumulative Logistic Description Fractional Training

threshold threshold predicted area omission rate

1.000 0.014 Fixed cumulative value | 0.572 0.000

5.000 0.056 Fixed cumulative valuc § 0.358 0.000

10.000 0.095 Fixed cumulative value 10 0.255 0.000

17.495 0.155 Minimum training presence 0.167 0.000

23.437 0.199 10 percentile training presence 0.121 0.091

23452 0.199 Equal training scnsitivity and 0.121 0.136
specificity

17.495 0.155 Maximum training sensitivity plus ~ 0.167 0.000
specificity

5.795 0.062 Balance training omission, predicted  0.337 0.000
arca and threshold valuc

17.832 0.157 Equate entropy of thresholded and ~ 0.164 0.045
original distributions

MaxEnt analysis showed several areas with climatic conditions similar to the revealed niche
of P. punctata in current climate.

In the constructed model. the locations in the lowlands at altitudes less than 200 m ASL
located in the area with the lowest probability of the species presence: Yakutia (Loc 23) 0.121-
0.15: the Altai Territory and the Novosibirsk Region (Loc 15, 16) 0.15-0.23. In addition, a location
in Tuva was included in this category (Loc 17), located in the middle mountains.

Findings of P. punctata in lowlands at altitudes less than 200 m ASL belong to Yakutia
steppe habitats, with grazing areas near settlements. Findings of P. punciata in the south of the
West Siberian Plain belong to the steppe zone of the Altai Territory (199 m ASL, in the steppe near
a lake) and to the forest-steppe zone of the Novosibirsk Region (127 m ASL, in a steppe meadow
habitat, on a bank of the Ob reservoir).

In Baykal Mts.. P. punctata occurred in steppe forests on the coasts of Baykal Lake (at
heights of 468-534 m ASL, correlated with the lake height of 456 m ASL). As shown by the
MaxEnt model and the distribution analysis in relation to topography. the coasts of Lake Baykal are
favourable for the development of the species.
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In most of the identified locations, the probability of the presence of the species was (L.31-
(1.77: these locations are present in the middle and high mountains.

Isolated findings of P. puncrata in Asia belong to the highlands with heights exceeding 2000
m ASL: The Tian Shan Mts. (3252 m). This height limitation is likely to reflect the spread of
equids (Perssodactyla).

Everywhere in the mountain areas (Kopet Dag Mis. Altay Mis, Sayan Mis., and
Southwestemn spurs of Hentey Mis. in Mongolia), the species occurs in the intermontane basins
{Kurai steppe in Altay), Great Lakes Basin (Uvs Nuur Basin in Tuva) and lowlands between
mountain ranges where the steppe is present.

Potential distribution modeling for P. punctata in future climate

The maximum entropy models we obtained have high Area Under Receiver Operating
Characteristic Curve (AUC) value: 0.966. To evaluate the model, we used a test sample that
included 25% of all points of presence. The AUC value for the test data was 0.910.

In the analysis, we used the 10-percentile training presence threshold, found in the table of
thresholds generated by MaxEnt. The threshold value for P. punciaia is 0.124 (Table 3). Fig. 9
shows the area of the potential distribution map bounded by the 10% presence threshold in blue.

Table 3 Common thresholds and the corresponding omission rates {Future climate)

Cuomulative Logistic . Fractional Training
threshold threshald Description predicted area omission rabe
1000 0.014 Fixed cumulative value 1 0.497 (.00
5.000 0.059 Fixed cumulative value 5 0.302 0,000
10.000 0113 Fixed cumulative value 10 0.214 0,000
13328 0.147 Minimum training presence 0179 (.00
21.025 0.224 1 percentile training presence 0124 0.091
21.025 0.224 Equal training sensitivity and 0.124 0.136
specificity
20.845 0.222 Maximum training sensitivity plus |, ¢ 0.045
specificity
Balance traming omission,
5072 0.060 predicted area and threshold value 0.300 0.000
15.609 0.171 Equate entropy of thresholded and | o 0.045
onginal distnbutions

MaxEnt analysis showed several areas with climatic conditions similar to the revealed F.
punciaia niche in future climate.

We projected the future distributions of P. punctata in 2100 AD under the 2xC0O: climate
conditions CCM: model. The model simulations indicated that the area of marginally suitable
habitats would undergo a relatively small change under the given scenario; however, the suitable
habitats would decrease. Conditions in the areas where the species occurs now with the heights
under 200m ASL: flat territories in the south of Western Siberia in the steppe of Altai territory and
the forest-steppe of the Novosibirsk Region, would be more favorable. The most suitable habitats
for the species located in mountainous regions will remain so in the future. The species model
distribution constructed for the future is generally consistent with our model of the species
ecological core range with the narrowed niche width.

The constructed models of the species niche and distribution allow us to conclude that in
addition to the presence of a suitable substrate (horse dung) and the habitat type (steppe or steppe
communities, subject to grazing). the geographical distribution depends on a set of environmental
factors that are optimal for P. punciaia. Optimal climatic conditions for P. punciata in Asia are
typical for steppe communities and steppe shrub thickets of intermontane depressions of Lakes
Basins and lowlands between mountain ranges, as well as for light coniferous forests at the lower
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boundary of its distribution in the mountain forest-steppe adjacent to depressions and lowlands. The
latter are subjects to the most severe anthropogenic pressure.

The data on the geographic distribution of the species in relation to the relief elevation
correlates with the MaxEnt model in terms of the potential species distribution based on the
bioclimatic variables.

Qac

o

Oesan0esd
1 3

,
e
| |

Fig. 8 — Observed presence points and the potential distribution of P. punctata in current climate
(~1950-2000). Values in the legend are given from 0 to 1, which corresponds to the probability of
presence 0-100%.

Fig. 9 — Observed presence points and the potential distribution of P. punctata in future climate
(2100 AD). Values in the legend are given from 0 to I, which corresponds to the probability of
presence 0-100%.

Analysis of the P. punctata distribution within the boundaries of the Terrestrial Ecoregions of
the World did not show a confinement to any particular biome. Still, most of the locations are
within the boundaries of three biomes: Temperate grassland, savanna and shrubland, Montane
grassland and shrubland, Deserts and xeric shrubland. A common pattern for the species is that all
species habitats were associated to the vegetation type of steppe and forest-steppe. Locations within
the boundaries of Temperate Coniferous and Boreal Forest occurred in the habitats affected by
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anthropogenic activity and grazing, subjected to steppe formation. Also, the locations were
associated to river valleys and lakes, which also brings them closer to the habitats of depressions
and lowlands.

Punctaporonins and other bioactive compounds of P. punciaia are able to inhibit growth of
potential competitor species (Anderson et al. 1984, Edwards et al. 1989, Gloer et al. 1988, Poyser
1986). The use of these compounds may be of interest for pharmaceutical industry (Granito &
Lunghini 2006). In this regard, P. punciata requires conservation in natural communities, as in the
frture 1t may become a promising biotechnological object.

IUCK recommend the following conservation actions for P. punciata protection: support
horse breeding under natural conditions, support the related agricultural activities, support the semi-
natural habitats where P. punctaia occurs, and protect the associated plant and insect species. These
recommendations can be fully applied for the conservation of F. punciata in Asia.
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Auomayus. FacnpocTpaseHie BII0B NPETEpNeEacT GLICTPLIE HIMEHEHHA B CERZH ¢ MOTH{MERIHe cpes ofn-
TAHRA H HEMEHEHHEM KIHMATA. ST0 BLILERCT ONACCHHA N0 MOB0TY COXPRHEHHA NCUEIAKNIIE ENADE H NOJHHMAET
IKOMOMHNECKHE BOTPOCK 0 NMPOHECCaN, PEryIMpYRAIING Speansl o HNmH Bunos. Kag cnencTane, nporHocTHYECKAE
MOICIH PACHPOCTRAHCHHA, KOTOPLIE CONOCTARASKT AAHHEIC O BIIAX © 3AE0HOMEPHOCTAMNE B afHOTHHCCKHY Nope-
MEHHEIE OEPYERIALET CPeabl, CTAMN NPHIHARHEM HECTPYMSHTOM B 3K0I0IHH | 0% paHe npapoasl. Mojensporanmne
NPCCTPAHCTREHHOID PacipedencHis ¢ MakcuMansHoil snTpomneii (MaxEnt) pewaet »1y npofaesy nyTem copege-
NEHHA PRCTIPCICNCHHA BHADE B IPHIOIHOCTH OKPYELMICE CPe/isl Ha 0CHOBE JAaHHLX O BCTpeaemocT. Llemn ato-
0 HECACAGEAHHA 3AETHFAINCE B CORJARHA MOJIEAH IKAI0THHECR0H HHIIH o MOJCTHPORIHIH TPRIHOCTH CPeikl
OOHTAHHA 118 EONPOGHOHTHOID BHAA TPios CVathis SIErcoreis Ha OCHOBE en0 GHOKTHMATHHECKHY XapaKTepHeTHE
1 ocofienHocTedi cyfeTpaTa B Asmn. Hasp noctpoeHa sapra TEEVILETD MeorpaduHecknnn PACIPOCTPRHEHHA KIMIPO-
GuoHTHOrD rpuia Cyathis Sercorens ¢ Henonkzoeanmes Metosa MaxEnt. B sonens eenosesn 19 Guokmmsarise-
ckux mepesenex WorldClim © cooTBeTCTEVIONIME BEICOTHEIME JAHHEIMH 0 7 NPOCTPAHCTECHHO Pacnpeacnes-
HEIMH ZANHCAME O BCTPCHREMOCTH BAAA. HecmoTps Ha cBOND VIEVID cyGCTPaTHYR) Cnenmamnzumen, Cyarhus
SIEFCOrens ARNSCTCR EMHMATHHCCKH A0BMIEHO UTACTHHHEM H COOCOMCH PAIBHBATECE B IIMPOKOM THANES0HE EIDEN-
POBEHHE CPEJHETTI0ERY TEMICPATYP H CPEIAHETOI0BLN OCUTROE, HTO CACAYET W3 AHATHIA JBYMEPHOH HALN Ha OC-
HOBE ABYX KITHMATHYECKHX NEPEMCHHEI ¢ HCT0TEI0BAHNEM MeToda Envelope. Monennporasne pacnpocTpaHeHns
Gt THANEHELX. EOIPOGHOHTHE rPpUG0E Ha npusepe Crathis Stercoreis NOKEEan, 4To 0fnacTs HX N0TeHIHANEHO-
I'0 PRCIIPOCTPEHCHHA © 30H0H GIaronpRATHOND KIHMATI SENACTCR 04CHE GO, bONLINAR 4aCTE 30HE © Gnaro-
NPHATHLIM ETAMATOM HAXOANTCHE B OQMACTH ¢ BCPOSTHOCTLI0 MPHCYTCTERS BHROE a0 T0%. Cyathus stercoreus He
CEAIAH C KREHM-THO0 KOHKPETHEM THIOM MecToofuTanmii. Ha teppurmopim Poconmn, #a wore Codipn, BRa HIX01MT-
CH HI CEBEPHON MEHNNE CROSTO APEANA B OGIACTH C HAHMEHEE GMATONPHATHEMNE GHOKTHMETHYECKIME HRKTOpIMT
CPekL

Kwougane caoam xonpoiuoHTHREE PO IKOI0MMHECKIR HMINE; PAcTpejencHHe; cyOcTpaTHar creumdur-
HOCTE; AJHA.
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Abstract. Species distribution is undergoing rapid changes in the face of habitat modification and climate change.
This leads to concerns about the conservation of declining species and ralses ecological questions about the processes
that govern species ranges and niches. As a consequence, the predictive distribution models which match species
reconds to pattems in abiotic environmental vanables have become an established tool in ecology and conservation.
Maximum entropy spatial distribution modelling {MaxEnt) solves this problem by inferning species distnibutions and
environmental tolerance based on the occumence data. The objectives of this research were the ecological niche and
nnning the habitat suitability modelling on dung fungal species Cyathus stercoreus based on its bioclimatic and sub-
strate features within Asia. We constructed a map of the curremt geographical distnibution of the dung fungus Cy-
athus stercorews using MaxEnt method. We included in the model 19 WorldClim bioclimatic vanables with the cor-
responding altitude data, and seven spatially well-dispersed species occurrence records. Despite its namow substrate
specialization, Cvathus stercorens is climatically quite plastic and is able to develop in a wide range of varations in
mean annual temperatures and mean annual precipitation, which follows from the analysis of a two-dimensional
niche based on two climatic vanables using the Envelope method. Modeling the distribution of basidiomycete dung
fungi using the Cyathus stercoreus as an example showed that the arca of their potential distnbution with a2 zone of
favorable climate is very large. Most of the zone with a favorable climate is located in the area with the probability of
the presence of species up to T0%. Cyarhus sfercorens is not associated with any particular habitat type. On the term-
tory of Russia, in the south of Siberia, the species is located on the northern border of its range in the arca with the
least favorable bioclimatic environmental factors.

Keywords: coprobiontic fLI.I'IEI; ccu]uglc.n] niche; distribution; substrate specificity; Asia.
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“TeB A3n (OXY-MoHron ync)- uiiH 3x raspblH Xyypamn 6ycyyauiiH 3pc T3C OHLIroM HexXLerns CrnopT OpraHvM3MblH JacaH 30XMLOoX
6avipan, (Basidiomycetes meerviH 3arsap 3yWnUIAH XULLI3H A33p)” XxamTapcaH Cyypb cyaanraaHbl Tecern

Bnacenro B A, Typsyvax [, Hassn Y1, Brscemso A B. Mojennpoeasse HHms
H OOOOEHBCTH PACIMOCTHAHEHIE KONPOSIIOHTHRIX MPHG0E B Az Ha npHMepe Chalius Sercoreis

Chbirgan

[T ]

ARMyOALHOCTIE

Moaean sxononreckoii Brmn {ecological niche mo-
dels — ENMs) nCcnonsiyvioT JAHHEE O BCTPSHASMOCTH B
COMETAHHN ¢ JaHHEMH 00 oxpya@mineil cpese ans co-
FIAHHE KOPPCIAUHOHHON MOZEIH VOIoRNA OxXpysao-
Wil cpeibl, KOTOPSIC COOTECTCTEVIOT SROMOIHYNCCKHM
TpeGORAHMAM EHADE H NPCICKATRHEBLOT OTHOCHTETEHYRD
NPATHIHOCTE CPEAE O0HTRHHA.

EMNM uange Bcero HCOONLIVEITCE B OJHOM WE Che-
aveauex coveace: 1) QI8 OUCHEHR OTHOCHTENEHON nph-
rOAHOCTH Cpeisl GONTAHNA, EDTOPAS, KBE HIBCCTHO, -
HATE EMAOM; 2} 108 OUeHKN OTHOCHTENEHON MPHIOIHD-
CTH cpesl 00MTRHHA B rcm'pnqm-{ccmﬁ OOMACTH, KOTO-
PaA HEMIBECTHAS 3) A OUEHKH HEMCHEHHIT IPRTDIHOCTH
Ccpeasl OOHTEHHA B TCHCHHE ONPCICACHHOMD NCpHOR
BRCMCHH ¢ VHETOM KOHEPCTHOMD CUSHAPHA HIMEHCHHA
ORpYyBaHMIE cpeas; 4) 1A oueHEs e saga (1]

Fronormeeckod HHIEd YACT0 HATLIBAKT KIAMATH-
wecEril NpohHIE BHIA, ONpeIeIAcMelii HA OCHOBAHHM
KAHMATHHECEHN JAHHEIX, HO TAKYH) HHLDY COSIYET Ha-
IRIBATE JEOIOMN0-KIHMETHYEC Kl

Moaeanpoganne pacnpeIeicHis o HHIN ODBINHD
NPOESINTCH AT BHAOE, NPCICTARMAIMY HHTCPOC A8
coxpaHeHna [ 2], necnenosaTenn cTpesMATeR Gones TOMHD
(PHECHPOBITE MECTOHAXOE/ICHHA Peasnx Bnans. Bemmn-
PREOIIME H VEIBMMBIE BHIL, 0CODCHHO COCHHATHIAPO-
BAHHEIE B IROIOTHHECKOM [UIAHE, MOryT OLMTh Donee
YYECTEHTCILHE K HIMCHCHHAM OEpYHLKaNc cpeisL
Muome HCCICIOBARNA NOKEAMH, YT0 PacnpeIcicHAC
CNEUHATAIHPOBIHHLD. ENI0E C OTPEANSCHHEIMA HIIEAMHE
MOEHD MOASTHPOBATE ¢ Gonbiedl TOYHOCTRED, 9EM He-
CTCHHATHIHPOBAHEE BHAGE © MMPOXGT Hrwei [3-6].

Viko cneomaniEHpOBIHELIM, HO GO0eT IHPORD pac-
NPOCTPAHEHHEM BRIAM TAKAKE HYEHD VICTATE BHHMA-
HHE, NOCKIVILEY OHH MOIYT CTATE PEIKHME I 0I8Cpr-
HYTECH WCHESHOBSHHID B OVAYIEM H3-33 HIMeHeHHI
OEPYERILCH CPeasl OHH TREAT MOTYT HIPaTE BRKHYED
POME B CTPVETYPE H (yHIIHOHHPOEAHNN SEOCHCTEM, KO-
TH ITA POk HA NEPELI BATMAN MomeT GeITs 1 He AcHa [ 7).

MogeaupoBasie HHIIN 9ACT0 MOKET ORITE CBA3AHO C
MOJSTHPOEAHHEM PACTIPCICIcHHA BHA0E (Species distri-
bution models — 5DMs), koTopre npecTaRIAKT CoGOi
HauGoaee pacnpocTpaHcHHER Knace Mojgenedl B odnacTa
IKOAGIHA, IBOMELMH o COXPAHCHAR GHOpaiHo0ipaa.
Hoeele naneTel npo MHOMD ODCCOCHCHHA B PacTy-
man gocTynHocTs weppossx [HC-rexsonornil sHasm-
TensHo obmersmn menonezosaane ENM n SDM mome-
mupoeani [8].

MaxEnt — oaue w2 HapGOmEE HACTO HCMOABIYEMEX
METOADE IS ONPCACICHHA PACHPEICICHAA BHIOOE H

IKOAGTHHECKD  YCTOIMMEOCTH HA OCHOBE JAHHEX O
ecTpeyacmocTi 9], MaxEnt senonsiver npHEmEan Mak-
CHMATLHOI 3MTPONMK, OCHOBAHHED HA JAHHEX TOALKD
O NPHCYTCTEHE, N8 (AcHEH Halopa q]}"IID?LI;Hﬁ, KOTOpSIE
CEAIEIBAETT NEPEMSHALIE ORPVERME| cpeas i mpuro-
HOCTE Cpe/kl ODHTRANR, 9T00E! OOPeAcIHTE HUIY BHA0E
H BEOIMOMHOS reorpafutecene pacnpocTpanceme [ 10].

O6verm uccredosanus

bokaneume nasoaneil — Cvathis stercarews (Schwein.)
[ Tom (puc. 1), oans 13 npegcraenTeacii rpubos w3
cemeiictea  nexnoproese (Midulanaceae). bonems-
CTED BHIOE POSE MPOHIPECTICT HA THUIEX JPCBOCHED
OCTATEAX W PACTHTENRHOM OMAAS, HO . SEFCOrens oT-
AHYACTCA OT APYIHX BHIOE CBOCH 3W0a0rnedl, on pazen-
BACTCH HA HABOGE PACTHTEILHOATHED: AMBOTHREX. Hua
HE SRNSCTCH POAKHM H BCTPCMACTCA JI0BOMEHO HACTO B
MHpoROM MaciiTede, oH OBl OTMCHMCH H3 BOCX KOHTH-
HEHTEX, KpoMe AHTAPETHIL, HO B AZHH HIBCCTHE JHIIL
eauHnaHEe Haxogen [11]. B Poccwn g Gem ofuapy-
#eH HaMy B crensx Pecoyvinnkn Twmea. B cemn ¢ oco-
OCHHOCTAME 3R0N0MHA BRA 06l BLIDPaH B KRYCCTBS MO-
AETEHOND OFBEETA JH MOACTHPORAHNA HHILH.

KonpodnonThee rprfe npeacTaenanT coboil vin-
BHTEILELI NpAMEP CNCHNATHINPOBIHHLX MHEPOOPTR-
HHIMOE, HICAIEHO NPHCNOCOMICHHLIY K CIOKHOMY W
IKCTPEMATLHOMY CYGCTpaTy. (JHH BARHE! © TOWMKH Ipe-
HHA COXPRHCHMA DHOPEZHOODPAIHA, IKOMOMHH H OHo-
TexAanorHd [12] B MOryT BECTYIATE MOJSTEHBBME 06 %-
CKTAMH B HCCISIORAHAAY B ofnacTn axonoran [13].

Hean patome — MOAETHPOBAHHS IEONOT0-KIHMATH-
HECEDH HANM H VCTAHORICHHS HKOHOMCPHOCTEN pac-
NPOCTPRHCHHA KONPOGHONTHEX rPHios B AZHH HA npe-
mepe Cyatfius stercoreus.

Mamepuams u memods vccnedoaorul

Mul nenonezosani KoMNILEOTEPHYI0 nporpasesy DIV A-
GlS [14] mna saprorpafipoBIHIE H BHATHIA Teorpadi-
ueckHx JAHHED (httpscwww.diva-gis.org ). Mes arpyamm
JBHHEIE 0 Pelbefie i BRICOTE WEYHACMEI MOCT, 1 TAKHE [TH-
OAMEHER JAHHEIE O TeRyes smavare (19302000 ) ¢
httpsziware diva-gis.org/Dat n https e diva-gis.org/
climate, nerosmnx Worldclim, sepena 1.3,

Bee 19 sxonormsecsnx cnoes Bioclm BIO1-B1O19
[15] mcnone3oEasel AnA noCTpocHMA Mogemn B DIVA-
GlS ¢ pozpemennem 25 sayTa (30 yrooewx cexynn
Hi A4ciiKy pacTpa) i OXBATEIBART DOMBUIYI0 HACTE ATH-
ATCKOID CYOROHTHHEHTA.

M nenonszoesams MaxEnt [9] ana moneanposasng
NPHIOAROCTH MECTOCDNTRHMI B CORIaHNA SDM-sonenn
BHIA.

ProyHoK 1 — 4 - Anoaoesie Tena £ Ssfovens HA CTAR0M NOMETE AOWAAM Ha NouBe;
5= MecToOOHTAHWE BHAA, CTENs B PecnySnuee Twiea (dota A.B. Bnacenka)

1
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Odwuan
GUOROUR

Bracenxo BA, Typmynx J1, Haman Y4 /1, Bracermxo A B. Moaeanposanme s
# OCODCHHOCTH PACHPOCTPAHEHNA KONPOOHOHTHEX rpidos &8 Azuun 1a npisepe Cyarhus stercorens

CraTHeTHHCCKRA I0CTOBCPHOCTE NOCTpocHHBIX SDM-
smoaencii xapaktepizyerca xoaddmuncaron AUC — 310
OLCHKAR CTIOCODHOCTH MOJICAH YKaILlBaTh NPHUCYTCTBHC
BHJA B TOIl TOYKC pPacTpa, I OH C BBICOKOI joncii Be-
posTHOCTH JlomscH HaxoauTees. AUC moaean pacewn-
tmBacTea B MaxEnt. AUC wamepser cnocofrocts Mo-
JCIH Pa3IHuaTL AUCHKM pacTpa, rAc BUA NPHCYTCTBYET
M ¢ OH OTCYTCTBYCT, 00CCNCUHBan HiMepeHne obuiei
TOHHOCTH. HC 3aBHCHMOC OT nopora. Yuurumeactcs AUC
naunHasa or 0.5 (cayyaiinas TousocTs) g0 | (wacanesnas
ancxpinsamms). B caysac ccnn AUC passa wm Hinke
(.5, MOCnB HC MMCECT HHXAKOH NPOrHOCTHHECKOI UCH-
soctn. Hanpisep, 3naucane 0,900 ana AUC oznauaer
90%-1y10 BEPOATHOCTE TOTD, YTO TaM, IJIC NPCACKAan0
HAXOKACHHC BHAR, OH ACHCTBATCALHO OYACT HAXOIMTE-
ca. Hurepnpempyior AUC s nosyscHHBIX Mojerncii 8
npeaenax 0,.8-0.9 kax xopowyio, cesime 0,9 — kak or-
msayio anckpumusano. AUC menee 0.5 — neacii-
CTBHTCALHAA, TAK KAK BCPORTHOCTE NPHCYTCTEMA BHJA
pasaa 1:1 [16]. [lpn anamie MaxEnt ncnonszyer 10-
NPOLCHTHE 00yHaKMMIE NOPOr NPHCYTCTEHA, KOTOPLIL
TCHCPHPYCTCA B TA0JIHLC NOPOTOBLIX 3HANUCHMIT, CO3/aH-
Hoii MaxEnt. BeposTaocTs Haxomachus Buaa 8 ofzacti
NPHCYTCTBHR BHAR HIDKC NOPOrOBOO 3HAYMCHHS KpaiiHe
MAJIOBCPOSTHA.

Mut wenoasiosamn mporpasset DIVA-GIS 1 MaxEnt
B COOTBCTCTBMM ¢ pekOMcHaaumsMu Pykosoactea no
NPOCTPAHCTECHHOMY GHATHIY PasHOOOPaIMA H pacnpo-
crpaesna pacresnii [16).

IKONOrO-KAMMATHHCCKAA HHUINA BHAR OCHOBLIBACTCH
HA BHIARICHHN KIAMATHHCCKHX XapPaKTepPHCTHK MOCT
TOABJICHHR W3yHacMoro e, Kanmatuscckne JaHHBIC
OTPANKAIOT TOALKO OOUMC TCHACHINN BIMAHNA OCHOB-
HEIX (AXTOPOB OXpy#aouwicii CPe/isl H HE YHHTHIBAIOT
XApaKTCPHCTIKH OTACALHEIX MecTooGHTaHnii [16].

Mnz mizyampaunn asymepuoil anum Cvathus ster-
coreus wenonsiopancs metoa Koueepra (Envelope) na
OCHOBC ABYX KamMaThuccxnx nepesennsx (Cpeascro-

nosas Temncparypa (B101), lNogoeeie ocaaxu (BIO12))
8 nporpamme DIVA-GIS, sue 3asncuMocTit OT BKIama
JAHHBIX TICPCMCHHBIX B [OCTPOCHHYIO MOACHL reorpa-
hiraecKOro pacnpeIeacHnA B

I'patpuueccxoe orobpamenne mogemn: «Cunnil nps-
MOYIONBHHE) — KIMMATHHCCKAR HHIA. «3cicHbic) TOu-
KH NPCACTARAAIOT COBOIT TOHKM NMPHCYTCTBHA C KIHMa-
THHCCKMM MpoduuicM B TpCICIax HANA30HA BCEX
19 BuoxmmaTiiccknx nepescHubiX. «Kpachsien TO4KH
B CHHCM NPAMOYTOJBHHKC BKIIOHMAIOT TOYKM IPHCYT-
CTBHA C KAMMATHYCCKHM NpodMacM B npeacnax 3Hauc-
HHI NPEICAOR 1MANAI0HA 114 BLIOPAHHEIX MCPCMCHHEIX
(CpeHCroA0BaR TCMIICPaTypa H FOJOBEIC OCAJIKH), HO ©
OAHMM JIH HCCKOJBKMMH 3IHAYCHMAMM. NCKALUIMI 32
npeaenasu auanaiona apyrux 17 nepesmesnnix Bioclim.
«KpacHeic» TOUXH 32 NPCACAAMH CHHIX MPEMOYTOILHI-
KOB BKIIOHAIOT TOMKH NPHCYTCTBHE C KIMMATHHCCKUM
npofuICM C OAHMM HIH HCCKOALKHMH 3HAHCHHAMM,
NCEBUMIMI 32 npeaciasi auanaiona 19 GuokmmMaTi-
HECKHX MCPCMCHHBIX.

Kaumamnueckas Huma cMOACIHpOBaHA B Npejeiax
A-E. llpenen A — ana eoex eugor cocrasaser (,000.
Ilpeaen b — xora 66 oana 13 Touek «kpacHasy. [lpeaen
B — xots 0wl 0aHA M3 TOMCK NPHCYTCTBHS (3CACHARN.
[Ipeaen I — Bee Tosxn npucyreTeus «xkpacHsiey. |lpeaen
Jl — xoTa Obi 0ZIHE M3 TOHMCK NMPHCYTCTEBHA HAXOANTCH B
somariseckoii mnwe. peaen E — Bee Touxn npucyt-
CTBHA HAXOJARTCA 32 MPCACAAMH KIHMATHHCCKON HHIIH.
Ulnpuna Huum KOPPCKTHPYCTCR NVTEM HIMCHCHHS 3Ha-
HCHMI npoucHTIUICH.

[lno0Bbic Tena rpubor coGpaHsl HAMK B Mpouccce
IKCOCTNIHOHHEIX HeeaeaoBannii B Pecnyfmixe Tuea 8
2021 r. Taxxe GBUIR HCNONB30BAHE JAHHLIC O MCCTOHA-
xoxacuuax C. stercoreus w3 I nobansroro nndopmaiun-
oHHOrO (hos/a no Guopazroodpaznio [11]. noarscpancs-
HBIC JAHHBIMK Teonpusszkn (puc. 2). O6pazus nzy-
HACMOro BHA JAcroanposansl B ['epGapuii ma. ML Tlo-
noea (NSK), r. HopocuGupek.

Pucynok 2 ~ Mecronaxoxpenwns Cyathus stercoreus 8 Asnn. Pocona:

-

1 ~ Hosocubupekan obnacts, r. Hosocnbupex, 54,8854° c.w., 83,0708° 8.4., 107 m (GBIF);
2~ Pecriybnwka TopHsin AnTan, Ynaramckui paios, 03, Teneykoe, 51,402476° c.w., 87,809474° s.a., 607 m (GBIF);
3~ Pecriybnvxa Toea, TaHaumHekms koxyyH, 03. Ceamkoso ([yc-Xons), crens, 09.07.2021, 51,3563° caw., 94,4466° 8.4.,
703 M, cobp. n onpea. A.B. Bnacenko, NSK 1014811; 4~ Amypcxas obnacre, Brarosewenck, npum. 50,25° c.u.,
127,666° 8.4, 120 M (GBIF); 5~ MNpymopckuia kpain, MepetuHo, 42,9938° c.w., 133,0975° B.4., 22 m (GBIF);
6 - Mugus, Nyaxapar, Haecapw, Bawcaa, 20,7586° c.w., 73,4748° s.a., 154 m (GBIF); 7~ 1am xe, Hapmapa, Caram,
21,6912° c.w., 73,7756° 8.4, 333 M (GBIF). Lisera coOTBETCTEYIOT BLCOTE HAA ypOBHEM MOpA (paciundposka B nerexae)
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Baacenko BA., Typmyux /1

I 0COURHBOCTH PACHPOCTPAHeH I XONPOOHOHTHRIX IPHOOE B Az Ha npsmepe Oyvarhus dercoreus

Hasen Y /1, Bracenxo A B. Moaeasposasne summ

Cngas

A0 YO TN

Pezymsmamer uccnedosaxus
U ux 06cymoeHuR

Ioayucnnas mogens MaxEnt norenumansHoro pac-
npocrpadesns Oyarhus stercorens B COBPEMCHHOM KIH-
MATC MMCCT BRICOKOC 3HAYCHHC CTATHCTHHCCKOMN 20CTO-
sepuocT Ha ocwoBe xputepus AUC (Area Under
Receiver Operating Charactenistic Curve), nmecsomiem
snagcHue (0,796, Jlas oucHEN MOACIH MBI HCTIOILIOBAIH
TCCTORYIO BRIOOPKY, KOTOpas Bxmouana 25% Beex Touek
npucyrcrena. 3uagcane AUC ans TecTtoBnIX AaHHBIX
cocragaano 0801, Oba znasecnna AUC maxoastcs B
ananmone (.81, 910 COOTBETCTRYCT XOpOLICii JHCKpH-
sunammn [16]

Ilpy aname Mu wenom3oeans 10-npoucHTHEBI 00Y-
QRO NOPOr NPHCYTCTEHA, HAlIcHALI B TabaHUe no-

POroBbIX
naucHie A Buag cocrasazet 0,381

Ouenka Bxnam nepeMcHHBX ¢ nosmomsio Maxknt
NMOKAIANA, 9TO I8 BHJA HAHOOIBILCC JHAHCHHC HMCIOT
nepemcunnie BIOS (56.0), BIOIY (34.6), BIO13 (9.5). =
OPOUCHTHOM OTHOUICHHH TIPH NPAMOI OLCHKE BKIAAA:
BIOS (64.2), BIOI19 (35,8) npi nepayraunn. Ocrans-
HBIC MCPCMCHHBEC He uMcioT cro. Ha puc. 3 u 4 npea-
CTARJICHA KapTa MOTCHUMANBHOID PACIPOCTPAHCHHA Bi-
/12, UBCTOM TIOKAZAHA BCPORTHOCTE NPHCYTCTBHR

Jeymepuas unuma Cyathus stercoreus nocTpocHa c©
uenonssosannem merona Koreepra (Envelope) na oc-
HOBC IBYX Kammartnseckux nepemcHumx Cpeamerogo-
saxr temncpatypa — BIO1 » Nogoewie ocaasn — B1O12
APC/ACTARICHA HA pUC. 5.

iHakcHuii, cozaannoil MaxkEnt [loporosoe

Pucynok 3 ~- Mogens MaxEnt. Habmogaesmsie TO4KK NPUCYTCTBMA
M NOTEHLMANLHOE pacnpocTpamerme C Stercoreéus B COBPeMEHMOM Knumare (~ 19502000 rr.).
3Ha4eHMA B8 nereMae Aams o1 0 40 1, 4TO COOTBETCTEYET BEPORTHOCTH NprcyTeTens 0~100%

B oo
[ 0.381-05
[ o508
[ 0s-07
[Joros
[] 0809
[ va-10
. 1.0-1.0
. AT SasiiudX

PHCyHOK 4 — Mogens NOTEHUMANLHOO PACNPOCTPAMeHUA C Stercoreus B COBPeMEHHOM knumare (~1950-2000 rr.).
3uavermsa B nerenae faus ot 0 A0 1, HTO COOTBETCTBYET BEPOATHOCTH NpucyTCcTana 0~100%.
MNoporoswe 3xaqenns 8 neresae: 0-0,381 ~ sng npucyrcrsosats qe moxer; 0,381-0,5 ~ seposTHoCTs
npucyTcTena Bnga 50%; 0,5-1 - BepoATHOCTL NprcyTCTena snaa 50-100%; 1-1 — Habmoaaemsie TOHKM NPUCYTCTBMA

a4
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C HCMONLI0BAMMEM METOAA Envelope. Ywcng ROKANWTETOR, MOMONE30BAMHEN MPOTPAMMOA QNA MOCTPROSHKA HAWK = 7.
MNpenens AsyxMepesoid wawa: 4 - 0,000; 5- 0,001; F-0,168; M- 0,167; J- 0,333; £- 0,334,
Mo 6cr A5CUMOE — CRRAHErGA0BAS TeMnepaTypa, °C ~ BIOL; No 00K ORMMHAT — MGoBsE OCATKH, MM — BIO12

Brazode

AHLTNT JBYMCPHOH HHIIH HE OCHOBS JBVX KIHMAaTH-
YECKHX NEPEMEHHBX C HCOONBIOBEANMEM MeTona Enve-
lope nokazan, sTo ana O, sfercorens, HECMOTPR HA CBOW
YIEVIOD CYOCTPATHYHY COCUMATMIANME, SBIACTCA EIHMa-
THHECKH JOBOIEHG MNACTHHHEM W CROCOOCH POiEHBATE-
C B WHPOKOM JAHANZIOHE BAPLHPOBAHAA CPEIHETDI0-
BEIX TEMOCPATYVP M CPeIHCMOI0BEN ocatkos. Hanbomns-
ee BIHAHHE HA PACTIpEACHCHIS BHAA B A3NA, CYIA No
nocTpocHiOl Mogean MaxEnt, ORII5BAKT CPCIHAR ToM-
nepatypa HanGonee BnaskEoro keaprana (BIOE) w ocan-
KH CAMOTO XonosHore keaprana (BIO19).

Mogenmuposarme  pRcnpocTpadcHis  DainaHLTBHEDX
wonpofnoHTHEX rprdos Ba npascpe Cyvathus stercare-
15, KOTOPEE CYISCTEYHIT JHIIE B CTAAMH TEncoMOpdisL,
MOKAIAND, STO 3TH TPaisl 3HEHTEIERO MeHee Tpebosa-
TeNEHE E ONOEIHMATHYECKAM qmnupa_u MECTeD0NTI-
HHEl, WeM BHAR CYMYATRIX rpubos, Hanpumep . punc-

fatd, ¥ KOTOPEIX HA OHOM CyOCTpaTe NpOXOIHT HE
TOUIBKD TEACOMOPL, HO H AHAMOPHHAR CTATNA KUIHEH-
HOTO UMKNA. lakse oHn meHes TpeBoBATCIEHE K Cyi-
CTPaTy M Erd COCTORHMHKY, COOCOOHLL PAIEMBATECA HE
TOMLKD HA BHECTPHBILCMCA HABOGE PACTHTCIEHOAIHEIX
HWHBOTHED, HO H HA HABOIHOH nouBe, w10 chmrsmeT i ¢
ryMycoBssE canpotpodasn. (MaacTe HX NoTeHUMATE-
HOTD PAcCOpOCTPAHEHAR © 30u0i GraronpUAaTHOND K-
MATA AENRCTCA 0MCHE Bonsnndl. B ceor ouvepeas, Goms-
WA HACTE 30HE & GrAronpHATHEIM KTHMETOM HAXO0HT-
cA B ofJacTH ¢ BCPOATHOCTEI OPMCYTCTEHA BHIOE 10
T0%, wro menacT KapTy DOTCHLMATEHOND PacOpoCTpa-
HEHHA JOBOMRHD apaimerroiie. [lna . stercorens ofina-
cTH Hanbonee BEPOATHOND NPACYTCTEMA BNAA HAXOIRTCA
HE TOALKD B 30HAN, HEMOCPCACTECHEO GMHZEHX K yoTa-
HOBMHHLEIM TOYKAM NPHCYTCTBHA BAAR B AR, HO M
MOMYT HAXOAHTECHE HA THAMHTEIEHOM YALMCHMH OT HHX.
Tagse . stencorens He OOHAPYEHBICT MPHYVPOHCHHD-

Samara Journal of Science. 2021, Vol. 10, 1ss. 3
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Bnacenro B A, Typsyvax [, Hassn Y1, Brscemso A B. Mojennpoeasse HHms
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Clisgn
[T ]

CTH E KEROMY-TH00 KOHEPCTHOMY THITY MECTOOONTEHHI.
B mectax ofsapywenns (. SIEACOFENS HA TEPPHTOPHN
Poccun, sa sore Culupn, BHI HAXOIMTCH HA CeBEPHO
rPaHKLE CROCTO Bpeani B O0necTH ¢ Hanscesos OGnaro-
MPHATHEIME GHOKTHMATHYCCKAMH AKTOPAME CPeIk.
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MOONOr YPrAMANG 3Mrar TOPYYNArd 3APUM MEErviH CYOANTAA

. Bypanbaarap', A Ypanunmar?, C X¥aexnan', O.3HxTyRa’', H. Xapnanuumar?,
BE.NoHnoe?, BnaceHsko A.B* B.Tynryyp®, T.dawuamas?

IWYA, BOTaAHWEMAH L3USPNarT XypasnsH
SYpraman xamraanneiH 3pasM WAHKANISEHWA XYP33anad
0XY, WYA, CubvpwiaH canbap, Tes cHEMpWAH BOTaHMKMAH USUIpNAT XYpP3I3naH
*BHXAY, HuNuHb X808 am axyiH Ux Cypryyns

Llaxum xaar: burenbaatargi@agmail.com

AypaaHryn

Vnaanbaamap xomeiH Ho2ooH Byc, BoadxaH yynbiH YynyymeiH aM, TadHe! aM, Mopxu-
Tapamxulx BLI, Xeaczen admeuldy Tapuanaw cym, 3pdansbynzad cym, HaHdmaHs-
Budep cym, Xamean cymM, CanaHa3 almaulH Epee cym, Xydap cym, ByzaHm moczoH
33paz 2a3pyydad 2019-2020 oHd modnoe ypeamand amz3z mepyynaay Mees unpyynax
x33puliH cydanzaaHel axnbiz 2yldysmescaH. Cydansaa xulcay 2a3ap HymaulH
xonumoz od, xycad ol, HapcaH od, WUH3C3H ol, 20NsiH 3paulH modnoz ypaamand
3Ma3e mepyynazy 9 oszuldx 12 mepend xamaapax 15 ayilin meezuliz mamdsanaca ba
3deaapudn 20.0% -ule manzadm meez, 26, 3%-ude yp meez, 53,6%-ulia ModHe! mypyy
meee 333mx Gade. Toxuondcow 3ylnyydasc ynuadeap d33p 1 3ylin, wux3caH d3sp 2
3yin, xycad 833p 3 3yln, 6ypaacan d33p 4 3ydn, xamauldx ux He HapcaH d33p Bywy 5
3ydn meez aamman y4pyynx Sade.

Tynxyyp yr: MAaKpoOMULET, Yp Mear, Ma8arHWi Tepean, 3yin

Opwwmn

MoHron ¥YNnceiH HyTar O3BcrapT XaHram, Schweinitzii, Fomitopsis pinicola,
KAHTWIAH Taira, OAT  X33pWAH Rhodofomes cajanderi, Fomitopsis
ueHo3yygan — XMACIH  MUKONOTWAH afficinalis, Dichomitus squalens, HapcaH
cynanraaraap 200 rapyii TepnyWiAH gaan asap Crloeaphyilum protracium,
MBErWAr Tamasrnax Tainbap Byl Gloeophyllum  sepiarivm,  Fomitopsis
®arcaanTeir rapracad Gadpar [1,2]. pinicola, Phellinus  pini-wiH ypT Bue
Fopxu-Tapamnk, BoroxaH ¥yn Baficad He TorToorgcodH. Hasuwt mog
(MaHaywup), [oBk-[ypEaH calxaH bonox  xycaH g@sp  Srecherinum
GonoH EnbH-AMbIH - gapxad Uaasat murashkinsky, Ganoderma aplanatum,
razapT XMAcaH TAHOANTLIH CynanraaHesl Trametes  hirsuta, Tyromyces Kmetiii,
ABUaO MoOnor Ypramnbr raMraanar 30 Shizhoplyllym COMmune, Fomes
rapyd TepnwiH Yypramang eBYMH Jfomentarius, Trametes versicolor, Trametes
Yycrard Meerviir MnpyyncaH GaitHa. ochracea, Daedaleapsis tricolor, Panus
Fopxu-T3pamKWiaH Daitranuiii rudis, Trametes trogii,  Trichaptum
woruonBop razapt rauyyp Climacocystis pergamentum, Lenzites betulinag, Inonotus
bhorealis, Fomitopsis pinicala, Pholiota radiates, Inonotus obliguus . sterilis,
sguarrosa 33par MesrsH MX3sp epTceH Daldinia childiae, Neciria cinnabarina,
Balicad Bon WWH3CHKWIA ron WILKH 033p Nectria  cucurbitula,  Melampsoridium
Laetiparus sulphreus, Phaeolus botulinum, ynwac ©a ynwadrap O3sp
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Biercandera adusta, Fomitapsis pinicola,
Ganoderma  aplanatum,  Shizhophyllvm
commune, Fomes fomentarius, Trametes
versicolor, Ganoderma aplanatum,
Trametes  hirsuta, Trametes ochracea,
Trametes tragii, MOHOCOH 033p Trameres
hirsuta, nonotus radiatus; BypracaH oaap
Tyramyees Kmettii, Trametes ochracea,
Trametes trogii, Picnoporus cinnabarinus
3spar meer yprax badcad Ba mMogHLI
WHNMYYES, HABYWAr onodH  3yinuid
SuaMn MesreHUpyyd rsMTasw Dalcad
GaiiHa [3,4]. CansHra aiimrviin Epes,
MaHaan cymblH 33arT oplMx “XoHWH
Hyra" Ga TyyHWA OHp OpYMbBIH rasap
HYTarT ¥WicaH MogHsl Tense Gaionsy
cynanraaraap ypraa mogHel 2%-0 He yp

Cypanraavsl maTepuan, apra 3ya

Cynanraar 2019-2020 OHYyOan
YnaaHbaaTap XoTeH HorooH Gyc,
Boroxan yyneH 4ynyyTelH am, TadHsl
am, Nopxu-Tapamsuwidd BUI, XebBcren
S M TapwanaH CYM,
DpoaHabynrad cym, YaHgmaHe-SHosp
cyM, Xatran cym, CansHrs aiMrdiH
Epse cym, Xynosp cym, ByradT Tocro
33par raspyynap ryiustracsH. MesrH9i

O3 MmaTtepwanwr 6-p capaac 9-p
capbliH  OyHO  XYpPTanm  UyTnyyncad.
AsyynsiH cydanraaHs ABLan

Toxvongox Gadraa mMoOHbl MesrHHR
3yAn Bypod X33pWAH TIMO3MN3N X6TNeH
Oaaw apd Badcad Ba mesrHWid ranaan
DYTUMAH WHHAK TIMAMMAH BU4Krnanuiir
razap A33p Hb XWACIH. O33MyyouWEr

uaacaH yyT GonoH OyrTyiHg xXuibx
Uyrnmyyncad. BAYWrnan xMixass oyHe

CypanraaHs! yp AyH

YnaaHDaatap xoT op4iMm  DonoH
Xeecren, CanaHra ailMryyasiH HyTITHAH
YYNblH X330, TONBIH Spar, LWWHICIH
DONOH LWKMH3C-XycaH XONWMor o, Hapc-
xycaH xonuMmer o MeH 0ad xXycad odg
HWAT 11 razap 25 UarT ronYnod 03sn
MESrHHHA XISPUAH cyganraar
ryiuatracaH. Cypanraa xwidcad rasap
HyTarT ypra% Gyl Mognor ypramang 9
OBMMAH 12 Tepeng xaMaapax 15 aydn

93

MeerHWiA ypT Oue Gyprrargcad DaiiHa
[5]. MoHron opHel mognor ypramnbiH

BEYHWIA HExLen Balanwr
TOOOPXOANOXOL  3Mrar  Tepyynar
MEeerWiAH  3yANWAH  BypanmaxyyH1Ar

TyywTaid cyanax, snudpuToT Yyycramny
IYANWAT  TOOOPKOANOX, T3Ar33pWiAH
Buvonork, SKONOMMIAH  WKHX  4aHap
GONOH Xop XeHeaNWAr HaMar gy Y Oy
KYYMMH  3YHNCWAT  TOMMoOX, 3KONom,
SOWAH 2acrifH a4 xonboraneir yHanax
3gpar cucTemYwncaH  apra  Gapwun
waapanarataid GaiHa. 3H3 Hb OH
YEramnbiH @BYHUA TapXanTsIr TOrmoox,
BBYHMA  ronoMmT  yyc3xX  maragnan
BHOSpTIR O#H oyc HYTTHAr
ToOopXoAnox GonomM+KHAr onrogor.

EMHE YT MesrHWA yprax ByR raspoiH
Bafipwmn, oifr Bypsnoyynamd  mog,
Yymyyrnar, ypramnaHd Hemper, Xepc MeH
TYYHWIA OAPONLOO 88p MeSrHWIA ypT Gue
Dafiraa scax Donod ypracaH bafgnbir
HapHilH BuuMH TIMOIMM330 XIMAWNT
XMtk Baie.  BHYMrNan  XMArQSsH
Mesrvilr Tepen GonoH 3yiAnasp Hb
ANraH yyTaHg xuik Tyc Gypa He Wowro
Buui HaacaH. Llyrnyyncad mesrHuii
OszwviAr nabopatopug aeypad  ypT
EWenidH  WMHE  TSMOMMAr  Oaxud
Hapviednad cynancad. MukpockoniH
cyfanraaraap meerHwii cnop, Gaswg,
Basuouon, BazWg O33pxX cnopbliH TOO,
X3MA33, CNOpPLIH TafapryyrHaH LWWHH

4aHap, Too 33p3r  buuun  BYTUMAr
HapviH cydan# MeerHuid  3yHnWAr
ToOOoOPXOANGCOH.

Meer Tamgarnacad. 3arssp 15 ayin
MeersHg ManradT meer-3 ayiAn, yp
Meer-4 ayiin, mogHel Typyy meer-8 ayin
Dade.TapxanTaapaa  Anraarta 5
aMmbapax OpuHbLIr  aHMAMmE  y33xan
XAMMMAH UeeH 3yAN TOXWMONOCOH Hb
WWH3CSH oin Har 3yiin GaficaH Gon
XaMIWAH WX TapXanT Hb ronLiH apar ba
¥ondmor odn 4-5 3yiEn TOXMonDom
Baiie. ToxwonoooH ayilnyya HWAT 5 eep
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Yprax OpYHoOC  TSMOIMMSrOCIHWAT Oz5p 4 3yiAN, XaMrMilH UX Hb Hapcad
ANrax Y3Iaxan XaMmruAd Gara  Hb Oz3p Oywoy 5 3yAn wmeer raMman
ynuadrap aaap 1 3yin, WKMH3caH gasp 2 yapyymx Bade (xycHart 1, Taxupmar
ayiAn, xycad Ossp 3 aylin, Bypracad 1,2,3).
KycHarT 1.
MogoH sMrar Tepyynard Meeriili ayiin
Ma SYAnuit natHi OBrMiAH NaTHH H3p AMbapax ¥prax opunH AMbapaneiq
Hap OpHMH xanbap
1 Bjerkandera fumosa | Phanerochaetaceae | FonNbiH apar Bypracad nasp Typyy
Cortinarius . N -
2 callistews Corfinariacene MonsiH 3psr Bypracax gasp ManraaT
3 Fomes fomentarius Fomitopsidacene ¥onwumor oi XycaH nasp Typyy
4 Fomitopsis pinicola Fomitopsidaceas Xonwmor oi HapcaH o=a3p Typyy
5 | Fomitopsis betuling | Fomitopsidaceas XycaH on XycaH nasp Typyy
Fomitopsis S _
6 officinalis Fomitopsidaceae WnH3caH oR WnHacsH assp Typyy
Cranaderma _
7 applanatum Polyporaceae Xonumor o Hapcan gasp Typyy
Crloeaphylium . e -
8 protractum Gloeaphyllaceae Hapcan o Hapcan gasp Typyy
g Panellus shipticus Myeenaceae Hapcad oi HapcaH oaap ManranT
FPeninphora . )
10 septentrionalis Penigphoraceae [onbiH 3par Bypracad nasp Y¥p
11 | Phellinus ribis Hymenochaetaceae [onbiH apar Yhwadrap gaap Typyy
12 | Pholiota aurivella Strophariaceae MoneiH spar Bypracax qasp Manraat
13 | Trametes sugavealens | Polyporaceae XycaH oi XycaH nasp ¥p
14 | Trametes versicolor | Polyporaceae Xonwmor oi HapcaH o=sp ¥p
15 | Trichaptem biforme lncertae sedis Hapcad oi WnHacaH aasp Yp
Taxupmar 1. AmbapansiH xanbap Taxupmar 2. AMbapax opYMiH
MaarHvi amesapanksH xanfapuiK sana MEBBIHHMA 3YANWAH AMBOAPY BEYR
*yBb, % OFP4YMH
B 5
;
3

534

% Ty -

* m ~

&‘*ﬁ + *f‘”g +°‘°’Q

= Manrait mear = ¥p meer Typyy mesr
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Taxupmar 3. ¥prax opumH

Moanor ypramani mesrHMi 3yANHWAH UN3PC3H XyBs, %

33%

27%

mY¥nuawrap M llwkac = Xyc

Xananuyynnar

Oig GonoH ronbiH 3par Oaryy ypras
Galiraa Moanor ypraman He XyHWiA yidn
amunnaraa OonoH ManeH Gan4asp
GONroH alMIMacHaac 3Mrar Tepyynany
MeersHO WYY epTex Meer Tapxax

HexXUnWiAr Bypayyns Oyl Har xyuuH
3yiin Gonw BaiHa. MiiMa oi, ronkiH

SpriiAH oWponuoo 3ycrnaHridH rasap,
OnoH  HWATWAH aMmpanT  3yraanrkiH

Ayruant

Cynanraa XWiAcaH rasap HyTTWiAH
XonWMor o, xXycaH oA, Hapcal o#,
WWHaCcaH Of, ronbiH 3pruid Mognor
Ypramang sMrar Tepyynsrd 9 oervidd 12
Tepenl xamaapax 15 ayAn meerviir
TaMOarNacaH. daraspuid  20.0% -wiir
ManraiT meer, 26 3%-wilr yp meer,
53,6%-uiAr MoaHbl TYpyy Meer 3335k
Gaie.TapxanTaapaa  Anraatad 5

dMbapaX OpMHBIr  aHMMImK  Y33Xan

95

Byprac

Hapc

raspbiH yiAn axunnaraa, upragwiid oin
3yraanax, oAH Gaanrwiir Tyyx, man
B3N433X 33p3IT XAHANT TABWX AWNbIN
3oxuoH DBaiiryynax waapanaratai
Ol spyyn axyidH DaignbiH Tanaap
HapuilBYMncaH cyaanraar BaiHra xmiix,
3areapwiH  Tycrait Tanbaid  gasp
ypramang eBYMH  YyCrard  MeerHui
aMWrnanT cypanraar XWX Hb Yyxan
BaiHa.

XEMIMAH UeeH 3yAN ToXWonacoH Hb
WWH3C3H OAAO Har ayiin BailcaH BGon
XaMIWAH WX TapXanT Hb ronkbiH 3par Ba
xonumor o 4-5 ayiin  ToXMonoow
Baiie. ToxuongcoH 3yAnyyaasc
ynuadrap n3ap 1 3yin, WWHacaH gasp 2
3yin, xycaH nasp 3 3yin, BypracaH
O33p 4 3yin, xaMmrMiH WX He HapcaH
Osap Oywy 5 ayin meer ramran
yupyynx 6aie.
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ABSTRACT

In 2019-2020, studies were carried out to identify tree fungi pathogenic in the green zone of the
city of Ulaanbaatar, Mount Bogdkhan, Gorkhi-Terelj National Park, some areas of the Selenge
and Khuvsgul provinces. In the places where the studies were carried out, in a mixed forest, birch
forest, pine forest, larch forest, riverine trees, 15 species of fungi belonging to 12 genera of 9
pathogenic genera were registered. Of these, there were 20.0% mushroom fungi, 26.3% bracket
fungi and 53.6% tinder fungi. Out of the species that occumred, 1 species of fungus caused
damage to the hemlock, 2 species to the larch, 3 species to the birch, 4 species to the willow, and
the maximum number of 5 species to the pine.
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