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BHUJIOBOM COCTAB
MUKPOCKOIMUYECKHUX I'PUBOB,
OBPA3YIOIINX BUJUMBIE KOJIOHUA
B IEIEPE KUHJAEPJIUHCKAS
(FOKHBIN YPAJ)

I'anum3sinoBa H.®., PsooBa A.C.,
Ky3bmuna JL.IO.

Y pumckuii Uacturyt 6uonorun Y pumckoro
(dhenepanpHOTO HccaenoBaTenbekoro neuTpa PAH, Ya,
E-mail: galnailya@yandex.ru

N3yuyeH  BUOOBOM  cOCTaB  BHUJIUMBIX  KOJIOHUH
MHUKPOCKOIIMYECKUX TPUOOB, pa3BUBAIOLIMXCS HA TPYHTaX
U CKaJbHBIX MOBEPXHOCTAX B remepe KuHaepnmHcKas.
MaccoBoe pa3BUTHE KOJOHHH NMPHYpPOYEHO K Y4acTKaM,
UCTIBITHIBAIOIINUM BBICOKYIO DPEKPEAIlMOHHYIO0 Harpysky,
KOTOpast 00ycIIOBIHBAET nx 3arps3HEHHOCTD
OpraHWYEeCKUMH  BEUIeCTBAMH.  MMKPOCKOITHMYECKHE
rpuOBI B BUAMMBIX KOJIOHUSIX TpeacTaBieHsl 50 BUmamy,
MPUHAIKAIUMY K 26 pojaM, CTepUIbHBIMA (OpMamHy,
a TaKkKe JPO}OKEBBIMH TI'puOaMH. YCTaHOBIEHO, 4YTO
KOJIOHUH NPE/ICTABISIOT coboii KOMILIEKCHI
MHUKPOMHUIIETOB, BKJIIOYAIOIINE KaK BUABI, THIIUUHBIE IS
noys bamikoprocrana, Tak NpUypoYEHHBIE K MOJ3EMHBIM
MecToOOnTaHUAM. JJOMUHHMPYIOIINMH BUIAMH OKa3alich
Aspergillus versicolor n Penicilium aurantiogriseum. B
cocTase KOJIOHUH BBISIBIICHBI MHUKPOMHIIETHI,
MIPEACTABISIIONINE  MOTCHIUAIbHYIO  OMACHOCTH  JUISt
3/I0POBBsSI 4eJIOBEKa. BBICOKOE CXOJCTBO KOMIUICKCOB
MHUKPOMUIIETOB KOJIOHHH Pa3IMYHBIX yYaCTKOB IeENIEphI
CBUJIETEILCTBYET O 3aHECEHWH OOJBLUIMHCTBA BHJIOB,
(GOpPMHUPYIOLIMX ~ BUAUMBIC  KOJOHHH, IIOCETHUTEISIMH
nemepsl, a Takke 00 HMX pacHpOCTPAaHEHHH II0 XOIy
JIBMOKEHUS JIFOJICH.

Kioueswie cnosa: neuiepa, MUKPOCKOIIMYECKHE TPUOBI,
peKpeanoHHas Harpyska
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SPECIES COMPOSITION OF
MICROSCOPIC FUNGI FORMS
A VISIBLE COLONIES
IN KINDERLINSKAYA CAVE
(SOUTHERN Ural)
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Centre of the Russian Academy of Sciences, Ufa, e-mail:
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The species composition of visible colonies of
microscopic fungi developing on soils and rock surfaces
in the Kinderlinskaya cave has been studied. Mass
development of colonies is confined to areas experiencing
high recreational load due to contamination with organic
substances. Microscopic fungi in visible colonies are
represented by 50 species belonging to 26 genera, sterile
forms, and yeast fungi. It has been established that the
colonies are complexes of micromycetes, including both
species typical for Bashkortostan soils, and confined to
underground habitats. The dominant species were
Aspergillus versicolor and Penicilium aurantiogriseum.
The micromycetes that pose a potential risk to human
health were identified in the composition of the colonies.
The high similarity of the micromycetes complexes from
the colonies located in various parts of the cave suggests
introduction of most species that form visible colonies by
cave visitors as well as their distribution along the
pathway of people's movement.
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BBEJAEHUE

[Temepsl mpeacTaBisioT cOOOM AKCTpeMaibHbIE AKOCHUCTEMBI, JJISI KOTOPBIX XapaKTepeH

yriepona,
rerepoTpodHOit MukpoouoTsl [AOayminH, 2014]. OgHako, BCIEACTBHUE BBICOKOW pPEKpearimoOHHON

OTHOCUTEIHLHO HHM3KHI YPOBEHL  COACPIKAHUA HNCTOUYHHKOB AOCTYIIHBIX  IJIA

Harpy3Kd B TIOJIOCTb MOMET TIOMaJaTh 3HAYUTEIBHOE KOJMYECTBO CYyOCTpaToB, KOTOPHIC
WCIIONB3YIOTCA MHKpOOpraHu3MamMu. Kpome Toro, ¢ moapMH B MEMIEPhl MPOHUKAIOT TPUOBI U
OakTepuu C JHEBHOW TOBEPXHOCTH. M3BEeCTHO, 4TO Ha OAEKIE, B CpPEAHEM, KaXIbId YEIOBEK
BHOCHT B memepy | MKI/cek pasmuuHBIX a’po30lieil, B TOM dmcie n omomormueckux [Michie,
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2004]. OmacHocTh TmepeHOca B IMELIEPY MHUKPOOPTaHU3MOB Ha Tejle U OJCKIE YellOBeKa
3aKJIFOYAeTCsl B TOM, YTO B 3TOM CJIy4ae UyKEepPOJHBIC BHJIbI HAMPSMYIO JOCTABISIOTCS B JajJbHUE
YacTH MeEIep — MUHYS €CTECTBEHHbIE Oapbephl, AEUCTBYIONINE sl MPUPOIHBIX areHTOB — BO3IyXa
u Boapl. Cryyan BO3HHMKHOBEHHMS BHIUMBIX KOJOHUH TpHOOB B 3KCKYPCHOHHBIX Temiepax
M3BECTHBI, OJIHAKO OOBIYHO OHHU CBS3aHBI C Pa30BBIMH IpoHcHIeCTBUAMHU. Kak mpaBuio, Takue
WHIUJIEHTBl THIATEIbHO HCCIEAYIOTCS M MPEeIIpUHUMAIOTCA O€30TiIararelbHble MeEpbl 10
MIPEIOTBPALICHUIO PACIIPOCTPAHCHUS 3apaxeHus crieeocuctemsl [Jurado et al., 2010].

B onHoil u3 caMbIx nocemaeMbelx U KpynHbIx nemep HOkHoro Ypama - creneocucreme
Kunnepmuuckas (umenu 30-netust [ToGenpr) okono 20 et HaOMIOIASTCSI BUAUMBIN POCT KOJOHUMN
MHUKPOCKOIMYECKHX TpHOOB HAa TPyHTaX M CKaJbHBIX MOBepXHOCTAX. [lemepa pacmonokeHa B
10kHON yactu xpebta Yiyray (FOxubiii Ypan, Pecnybnnka bamkopTrocTan), Ha mpaBoM CKIIOHE
nonvuHbl pekn Kunaepnau (mpaBblii NPUTOK p. 3WIMM), B €€ YCTbEBOM YacTh. OJTO camas
3HauMTeNbHasg o amruutyae (—250 M) nemepa Ypana u Bropas 1o JjiMHe nemepa bamkoprocrana
(8600 ™). Haumnas c¢ 1974 roma (OTKpBITHE TM€HIEPhI) TOTOK JIIOJEH, TMOCEHIAIONIUX €¢,
yBenuuuBaics ¢ 1000 yenoBexk no 6onee 10000 yenoBexk B roj B OJMMXKHHMX YacTAX IELIEPHI.
MaccupoBaHHOE BO3ICHCTBHE Ha CIIEJICOCHCTEMY IPHBEIO K 3HAYUTEIBHOMY 3arpsi3HEHUIO
nemeps 1 He0OXO0AMMOCTH ee BoccTaHoBIeHUs. OTHAKO, JII0ObIE MEPONPUATHS B TAKUX YS3BUMBIX
HKOCHCTEMAaxX Kak IMeHIephl OJDKHBI MPOBOIUTHCS MPU aJeKBAaTHOM HAyYHOM OOECIICYCHUH,
KOTOpOE TO3BOJISIET HE TOJBKO OLEHHUTHh NMPUYHMHBI U CTENEHb HAPYIICHHs, HO U PEKOMEHIOBAThH
CIOCOOBI BOCCTAHOBJICHUS CUCTEMBI.

Llenpto Hacrosimedl pabOTH SIBIJIOCH M3YYEHHE BHIOBOTO COCTaBa BUAMMBIX KOJIOHHIN
rpuboB B memniepe KuHaepiawmHCKas, pojii aHTPONOTeHHOTo (akropa B MX (POPMHUPOBAHUH U
BO3MOYKHOCTH OTPaHHUYCHHS UX PA3BUTHS.

MATEPUAIJIBI U METO/IbI

HccnenoBanue KOJOHUH B Mellepe MPOU3BOJIWIM B TPU paza — HUIOIb, OKTA0pp 2017 u
sHBapb 2018 rogos. OOpa3ipl 0TOMpaNK Npu MapIIPYTHBEIX 00ciaea0BaHuAX Bo BxonHoil ranepee ¢
JNENCTBYIOMUM ToA3eMHBIM 0a30BbIM Jarepem (I1bJI), Ha ydactke ot 3ama boponbr 10 Komjonma
K12, mox xonoamem K12 (ITbJI), B 3ane O6Banwhsbii (I16J]), Ha yuacTke mocne 3ama OOBaNbHBIN 70
xoga B Tperbio 4yacTh memiepbl (He ngoxoxas 1o 3ana Jucmerdepckas) (pucyHok). Hamuuume
M0JI3eMHOr0 0a30BOr0O Jlarepsi MpeiroiaraeT JUIMTENbHOE MPUCYTCTBHE JIIOJCH (10 HECKOIBKHX
CYTOK), NpPHUTOTOBJIEHUE MUIIM, HOYEBKH, OpraHu3anuio Tyanerta. [IpoObl konoHuil oTOMpanu B
CTepHJIbHBIE MOJUIIPONIIEHOBbIE pobupku. OTobpano Gosnee 200 o6pa3oB. MUKPOOPraHU3MBI
BBIJIEIISUIM HA arapu30BaHHOM cpesie Yarneka MeToI0M YKOJIa, IEPEHOCS 4acTh KOJIOHUU CTEPUIIbHON
neTyneil Ha mUTaTenbHyro cpedy. s mpenoTBpalieHus pocta OakTepuid B Cpedy I00aBIIsIIH
nukiorekcemus (40 mMxr/mxi). MneHTuduKanmo MUKPOMHUIIETOB OCYIIECTBIISUIN IO KyJIbTYpalbHO-
MOp(OJOTHUECKUM MpPU3HAKAM C HCIIOJIb30BAaHHMEM M3BECTHBIX ONpeAeIuTeNel, Ha3BaHUS
MIPUBEJCHBI B COBPEMEHHON PEJaKkIMM B COOTBETCTBUU C 0a30il naHHBIX www.indexfungorum.org

[bunait, Kyp6ankas, 1990; Kupunenko, 1978; Jlursunos, 1967; Caton u ap., 2001; Raper, Fennell,
1965; Raper, Thom, 1968; Watanabe, 2002]. ns XapakTepUCTHKU BUIOBOTO COCTaBa KOJOHUU
OBUTH paccuMTaHbl BPEMEHHAas W MPOCTPAHCTBEHHAs BCTPEUAEMOCTh Ka)XXJIOTO BHJA, a TAaKKe Ha
OCHOBE MPOCTPAHCTBEHHON YaCTOTHI BCTpeyaeMocTu KoddduimeHTsl cxoactBa ChepeHceHa-
UekanoBckoro [Mupuunk, 1986].
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Jlnst cokpamieHusi pa3BUTHS KOJOHHWHA B 3aje boponsl Obuta mpoBeieHa o0paboTKa BUAMMBIX
obpacranuii 15% H,0, metomom noxneBanus (utonb 2017). O6paboTke moaBepraiu CKaabHbIC
MMOBEPXHOCTHU U TPYHT.

PE3VJIbTATBI 1 OBCYXIEHNE

Komonnu rtpubo mnemepsl KunnepaumHckas OTAM4YaloTCss OOJBIIMM  pa3zHOOOpa3zneM
MOP(OTHUIIOB, XapaKTEPUIYIOLINXCS PAa3HBIM IIBETOM (Oelble, JKeNThle, KpeMOBBIE, CEphIe, YepHbIE,
3eJieHbIC, OJIMBKOBBIC) U CTPYKTYpoH. PoCT kKonoHUI HaOmomaeTcsl Ha OpraHMYecKux cyOcTparax
(cBeun, Oymara, NIUINEBBIE OTXOJbI, OTXOJbI KU3HEIEATEIbHOCTH YeNOBEKa, TPYIbI JETYYHX
MBbIIIEH), a TakKe U BHE 3aMETHBIX CyOCTpaToB. 3HAUMTEIbHBIC MO IUIOIMIAAN 30HBI PAa3BUTHS
KOJIOHHI 0OHapy>keHbI BO BX0HOM rajepee, riae pacnoJiaraeTcs Mo 3eMHbI 0a30BbIi areps — 20
M2, B 3asie bopoasr — 40 M2, a TaKke Ha ydacTke moj kojoxamem K12 — 6omxee 50 M. Tlo Mepe
MIPOJBMKEHHSI BIUIYOb MeEIIephl TUIOMIAIU PAa3BUTHS BU3YAJIbHO 3aMETHBIX KOJIOHHH MUKPOMMIIETOB
COKpAIIaoTCsl.

BunoBoii cocraB MHKpPOCKONMYECKH TpHOOB, BBIICICHHBIX HX KOJOHWUH B Temepe,
npencrasieH B Tabmuue 1. Mukpockonuueckue TrpubObl mpexactasieHbl 50 Buaamu,
MpUHAUISKAIMMHU K 26 pojaM, CTepUIbHBIMU (OpMaMu, pazIuvaloIMMUCA MO LIBETY, a TaKxkKe
JPOXOKEBBIMU TPHOaMU, KOTOpble 00bEIMHEHBI B OJHY Ipynny. MakcuManabHOe OOraTCTBO BHJIOB
yCTaHOBJIEHO 11 ponoB Aspergillus (7 BunoB) u Penicillium (8 BumoB). Pomwsl Fusarium u
Paecilomyces Obun TipelcTaBieHbI TpeMs BHJIaMHU, OCTalbHBIE - OJHHUM, JABYMs. B cocrase
aHAJIM3UPYEMbIX KOJIOHHMH BBISBICHBI KaK BUIbI TUIMYHBIE 1715 TouB bamkopTtocrana (4. alternata,
A. fumigatus, A. niger, R. arrhizusu np.) [I'anumssiHoBa, boiiko, 2011], Tak 1 Te, KOTOpPBIE COTTIACHO
JUTEPATYpHBIM JAaHHBIM, a TaKXKe HallMM HAOJMIOACHUSAM, TMPHYPOUYECHBI K IOJ3EMHBIM
Mecrtoobutanusim — C. stemonitis, D. minutissimum, G. pannorum, M. castaneae, T. polysporum, O.
cerealis [Rutherford, Huang, 1994, Novakova, 2009].

Panee HamMu OBUIO TPOBEAEHO H3YyYEHHME COCTaBa MHUKPOCKOMHMYECKUX TIpUOOB psaa
9KOTOMOB memepbl Kunnepnuuckast (TpyHT, un u Boaa BojmoemoB) [Kyssmuna u np., 2012]. Pan
BHUJIOB OKa3aJUCh OOIIMMHU JAJisi TPYHTAa U BUAUMBIX KOJOHUHU (A. charticola, A. aureolatus, T.
hyalina, G. pannorum, A.versicolor, C. stemonitis, T. polysporum wm np.), Torna xak Bug P.
aurantiogriseum (AOMUHAHT B psijie KOJOHUH, Tabn. 1) He OblT paHee OOHapyKeH HU B OJTHOM M3
M3Y4eHHBIX 00pa3noB. [lo cpaBHEHMIO ¢ TPYHTOM COCTaB NEHUIWIJIOB B M3Y4aeMbIX KOJIOHUSX
CYLIECTBEHHO WIMpe — 8§ BUAOB. AHAJOTMYHAs TEHJCHIMS XapakTepHa M Uil TpuOOB poja
Aspregillus. VI3 cemu BUJOB TOJBKO JBa PaHEE BBIACIAIUCH U3 JPYruX OHMOTONOB memepsl (A.
aureolatus, A. versicolor). AHanu3 NaHHBIX, TPEICTABICHHBIX B Ta0IuUIE 1, MO3BOJISIET 3aKITIOYUTH,
4TO Ui BHJIOB, NPUYPOUYCHHBIX K CIIEJIEOCUCTEME, XapaKTEepPHbl OTHOCHUTEIBHO HHU3Kas
npoctpaHcTBeHHas (2-20%), B coueTaHMM BBICOKOW BpPEMEHHOH BcTpeudaeMocThlo. Hamporus,
3aHECEHHbIE BU/Ibl UMEIOT BHICOKHE 3HAUEHUSI 000uX Mokazatesneil. OCOOEHHO 3aMETHO 3TO SIBJICHHE
nposiBisieTcst Ha npumepe P. aurantiogriseum. IIpocTpaHCTBEHHAs! BCTPEYaeMOCTh BUIA CHIDKAIACh
10 Mepe MPOJBIKEHUSI BIIIyOb, OT MaKCUMaJbHOTO 3HaueHus Bo Bxomnoi ranepee (I1BJI) (70%)
no 56% Ha ywactke mocie 3aia OOBaJibHBIM, BpeMEHHasi BCTPEYAaeMOCTb MPU ATOM OCTaBallaCh
BbICOKOH 67- 100%.

Pacuer koadp¢punuentoB ChepeHceHa-YekaHOBCKOTO MOKa3ajl BBICOKOE CXOJCTBO BHUOBOIO
COCTaBa BUJIMMBIX KOJIOHMH B U3yUEHHBIX YacTAX meuiepsl (B cpeaHeM 54%). B TpyIHOIOCTYIIHBIX,
HO COOOMIIArOMMXCS MEXIy coOoi dactax memepsl (mon kxonoamem K12 - 3am OOBanbHBIN),
cxozactBo pocturano 70%. B npyrux memepax bamkoproctana, He UMEIONIMX BUAMMBIX KOJOHUI
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Ta6auna 1. BunoBoii cocTaB MUKPOCKONMYECKUX TPUOOB, Pa3BUBAIIMNXCH HA PA3JIHYHBIX
cyocrpaTtax B nemepe Kunnepiaunckas (mpoctpancTBeHHasi / BpeMeHHasi YacTOTa BCTpeuyaeMocTu, %)

So | o £ = o

=30) Y | 28 L 5 =
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1 2 3 4 5 6

Acremonium butyri(J.F.H. Beyma) W. Gams 4/33 5/67

A. charticola (Lindau) W.Gams 7/67 2/33 10/67 | 7/67 8/67

Acremonium sp. 2/33

Alternaria alternata Fr.) Keissl. 7/67 7/100 | 7/67 6/33

Arthrobotrys arthrobotryoides (Berl.) Lindau 3/33

Arthrobotrys sp. 2/33 4/33

Aspergillus aureolatus Munt.-Cvetk.&Bata 4/33 12/100 | 10/67 | 7/67 6/67

A. awamori Nakaz 5/33 3/33

A. fumigatus Fresen. 4/33 7/67 7/67 4/33

A. nidulans (Eidam) G.Winter 4/33

A. niger Tiegh. 3/33

A. versicolor (Vuill.) Tirab. 4/33 23/67 | 77/100 | 68/100 8/67

Aspergillus sp. 4/33 3/33

Cephalotrichum stemonitis (Pers.) Nees 19/100 2/33 3/33 4/33 3/33

(Echinobotrium atrum)

Chaetomium globosum Kunze 2/33

Dicoccum minutissimum Corda 7/33

Fusarium aqueduuctum (Radl.& Rabenh.) 2/33

Lagerh.& Rabenh

Fusarium merismoides Corda (Fusicolla 4/33

merismoides (Corda) Griafenhan, Seifert &

Schroers)

Fusarium sp. 4/33 3/33

Geomyces pannorum (Pseudogymnoascus 22/100 9/67 7/33 11/67 6/67

pannorum) (Link) Minnis&D.L.Linder

Gliocladium roseum Bainier (Clonostachys 2/33

rosea (Link) Schroers, Samuels, Seifert &

W.Gams)

Humicola fuscoatra Traaen 3/33 7/33 6/33

Humicola nigrescens Omvik 2/33 3/33

Monodyctis castaneae (Wallr.) S.Hughes 11/67 3/33

M. levis (Wiltshire) S.Hughes 4/33

Mortierella sp. 11/67 7/67 | 45/67 | 36/67

Mucor sp. 11/100 5/33 7/67 3/33

Oidiodendron cerealis (Thim.) G.L.Barron 4/33 12/67 4/33 6/33

Paecilomyces inflatus (Burnside) J.W.Carmich | 7/67 2/33 3/33 4/33

(Phialemonium inflatum) (Burnside) Dania

Garcia, Perdomo, Gene, Cano &Juarro

Paecilomyces farinosus (Holmsk.) A.H.S.Br. & 5/67

G. Sm. (Isaria farinosa (Holmsk.) Fr.
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IIponoskenue Tadauubl 1

1 2 3 4 5 6
Paecilomyces sp. 4/33 3/33
Penicillium aurantiogriseum Dierckx 70/100 | 47/100 | 32/67 | 25/67 | 56/100
P. brevicompactum Dierckx 4/33 3/33
P. canescens Sopp 4/33
P. funiculosum Thom 4/33
P. simplicissimum (Oudem.) Thom 7/67 5/33 3/33
P. spinulosum Thom 22/67 | 28/100 8/67
P. vulpinum (Cooke &Meassee) Seifert & 5/67 3/33
Samson
Penicillium sp. 19/67 2/33 14/67
Rhinocladiella versiculosa Kamyschko 3/33
Rhizopus arrhizus A.Frisch. 3/33 6/33
Rhizopus sp. 3/33
Scolecobacidium sp. 3/33
Stachybotrys chartarum (Ehrenb.) S.Hughes 2/33 3/33 4/33 3/33
Stemphillim sp. 7/67 3/33
Tilachlidium ramosum Kamyschko 4/33
Trichoderma polysporum (Link) Rifai 7/33
Trichoderma sp. 4/33 3/33 11/66
Trichosporiella cerebriformis (J.A. deVries & 12/67 | 16/100 | 14/100 | 17/67
Kleine-Natrop) W.Gams
Wardomyces ovalis W.Gams 4/33 2/33 3/33
Mycelia sterilia d 3/33
Mycelia sterilia w 15/100 7/33 17/67
Mycelia sterilia y 4/33 3/33
Mycelia sterilia p. 3/33
JpoxxeBbie TpuOBI 15/100 9/33 | 36/100 | 21/67
ACKOMHUIIETBI 7/67 3/33
Bcero BunoB 24/1/1 29/1 23/1 | 22/2/1 26/4
Bcero BUugMMbIx KOJIOHUHN 27 43 31 28 36

MHUKPOCKOIMMYECKHX IPUOOB, CXOJCTBO KOMIUIEKCOB MHUKPOMHIIETB TPYHTa C HU3KOH U BBICOKOH
aHTPOIIOTEHHON Harpy3koi, He mnpeBblmano 30%(coOCTBEeHHbIE HaHHBIE). IJTOT (aKT TaKxkKe
CBUJETEIBCTBYET B IOJIb3Y MPEINOJIOKEHUS O 3aHECEHHM OOJIBIIMHCTBA BUAOB, (POPMUPYIOIINUX
BUJIUMBIE KOJIOHUU B nemepe KunaepnuHckas MoceTUTENsIMU Melepbl U UX PaclpoCTpaHEHUs! 110
XOZly IBHKCHUS JIFOEH.

TakuMm 00pa3oM, BUAMMBIE KOJOHMM I'pUOOB, Pa3BUBAIOLIMECS HAa PA3JIMYHBIX cyOcTpaTax
NeIepsl, IPeACTABISIOT COOONH KOMIUIEKCHI MUKPOCKOIIMYECKHX IPUOOB, BKIIIOYAIOIINE B ce0s Kak
3aHECeHHbIE BU/bI (3a4acTyl0 JOMUHHUPYIOIIME B HMX COCTaBe), TaK M B KaueCTBE MHHOPHBIX
KOMIIOHEHTOB BU/Ibl, XapaKTEPHBIE JUUIS OJ3EMHBIX YCIOBHM.

AKTHBHOE HCII0JIb30BaHue nemepsl KunaepiuHackas TypucTaMu U CIIEIE€0JI0TaMi IPUBOJUT
K HeoOxoammocTu oOecriedeHusi 0e30MacHON sl 3J0pPOBhs uejoBeKa cpenabl. OpgHaKoO aHamu3
cocTaBa KOJIOHUU rpu0OB MOKa3all, YTO CPeIU HUX MPEJCTaBICHbBI BUbI, CHOCOOHBIE BHI3BIBATH PSI
cepbhe3HbIX 3aboneBanmii (Tabm. 2). Kpome TOro, cieayer yduThiBaTh, YTO OOJBIIMHCTBO
BBIIEJIEHHBIX BHUJIOB 00pa3yloT OOJbIIOE KOJIMYECTBO MEIKHX CIIOpP, XOPOIIO PaCHpOCTPaHsSEMBIX
1o Bo3nyxy. IlocrneaHee oO6CTOATENHCTBO MOXKET MPUBOJIUTE K PAa3BUTHIO aJUIEPTUUYECKUX peaKLni
y YYyBCTBUTENBHBIX JoJe. C Lenbl0 YHMYTOXKEHHS BHUIUMBIX KOJOHMM M OrpaHUYEHUs HUX
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paszButusg B 3aie bopozbl, Obuin mpousBeneHbl 00paboTKu o4aroB 15% mepekuchio BOAOPOAA.
Jlyammii 3¢ ekt nmepekucy BoIopo/ia MoKa3ajia Ha CKaJIbHBIX MOBEPXHOCTSAX, II€ MOce 00paboTKu
MPEJCTABISAETCS BO3MOXKHOCTD YAQJIMTh HE TOJIKO OMOMaccy, HO M CyOCTpaT Ha KOTOPOM OHa
pasBuBanack. lcmonb30BaHME ATOTO peareHTa Ui OoOpaOOTKM KOJIOHWH, pPa3BUBAIOLIMXCS Ha
rpyHTe, He OBLIO 3(PPEKTHBHO. AHANIN3 PA3BUTUS KOJOHWH M UX COCTaBa, MOBEICHHBIA depe3 2
MecsIa rnocie o0padboTku (OKTIOPh) BRISIBUII COKpAIIEHHWE YKCIIa BBIJCICHHBIX BUIOB (¢ 49 BHIOB
1o 14), onnako depe3 6 mecsieB nocie oopadoTku (sHBaph 2018 roga) mpou3onuio MpakTHYECKH
MIOJIHOE BOCCTAHOBJICHHE UX KonnyecTBa — 70 36. Pe3ynbTarsl npeapaynmx o0padoTok moKa3aiu,
YTO OMOIM/IBI XOTS U HE MOJABJISIOT IMOJTHOCTHIO pa3BUTHE TPUOOB, HO MPUBOJAT K U3MEHEHHSIM B
BHUJIOBOM COCTaB€ KOJOHMI B MOJB3Yy BUAOB, XapakTepHbix mis nemep [Kyssmuna u ap., 2014].
Taxum 06pazom, mpobiiema 60pbOBI C pa3BUTHEM MHKPOCKOITMYECKUX TPHOOB MEIIepe OCTaeTCs He
OueBHUIHO,

J0 KOHIAa pemeHHoﬁ. AJIL OrpaHHUYCHUA pPOCTa MHUKPOMHIICTOB HCO6XOI[I/IMO

COXpaHEHHE TPOYUIECKOTO PEKUMA HIKOCHCTEMBI B COYCTAHNUU C TIPUMEHEHUEM OUOIIH/IOB.

Tab6anua 2. [loTeHnMaJabHAA NATOT€HHOCTH BUI0B MUKPOCKONMYeCKHUX IPrudoB,
oOHapy:keHHBbIX B nemepe Kungepinuckas (mo Carron ap., 2001)

Buanl

3a0o0/1eBaHuA

[IpencraButenu pona Acremonium

OHHMXOMHKO3, Si3Ba  POTOBHUIIBI
MHIIETOMA, MEHHUHTUT, SHIOKAPAUT

riasa,

Alternaria alternata

CI/IHYCI/IT, KCPAaTOMUKO3, OHUXOMHUKO3

Aspergillus fumigatus

ACHCpFI/IJ'IJ'IGS Ppa3JIMYHbIX OPraHOB

A. niger

Jlerounsie nHPEKIUU

A. versicolor

OHI/IXOMI/IKOS, HMHBa3UBHBIN aCIICPpIruijic3

Chaetomium globosum

OHUXOMHUKO3, IEPUOHUT

Echinobotrium atrum (Cephalotrichum stemonitis)

Jlerounsie nHGEKIMN

Geomyces pannorum OHHMXOMHUKO3BI
Oidiodendron cerealis Koxnble nHbexkunu
Rhizopus arrhizus 3UroMHKO3

[TpoBeneHHOE HcClleOBaHUE TO3BOJSIET CIENaTh BBIBOA O TOM, YTO MAacCOBOE pPa3BUTHE
KOJIOHHH MHKPOCKOITHUYCCKUX FpI/I6OB B IICHICPC KI/IHI[CpJ'[I/IHCKafl SABJIICTCA CIICACTBHEM BBICOKOM
PEKpealMOHHON Harpy3ku. Buaumble KOJIOHMU MPEACTaBISIOT COOOM COOOIIECTBA, COCTOSIINE U3
HECKOJIbKUX BMJOB B TO YHCIE M 3aHECEHHBIX C IOBEPXHOCTH, DPa3BHBAIOIIUXCA 33 CYET
OMOTHUYECKUX 3arps3HEHUI, MeHSIUX Tpodudyeckuil craryc creneocucreMsl. OOHapykeHUe
CpeAu MUKPOMHIIETOB, (POPMUPYIOIIKMX KOJOHUH, MOTEHIHMAJIBHO OMACHBIX Ui YeJIOBEKa BHUJOB,
CBHJIETEJICTBYET O HEOOXOAMMOCTH Pa3padOTKU HAyYHO OOOCHOBAHHBIX Mep MO 3(PPEeKTUBHOMY
OIrpaHUYCHUIO UX PaA3BUTHUA.

ABTOpBI BbIpaxatoT OnaronapHocts H.W. PeruaroBoit u unenam Ygumckoro creneoxitydoa
uM. B. HaconoBa 3a nmomomip B cOope 00pa3ioB u obecrieueHuu Oe30macHOW paboThl B meliepe
Kunnepnunckas.
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