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HccnenoBaHbl YMCIIEHHOCTDh U BUAOBOE pa3HOOOpa3ue KyJIbTUBUPYEMbIX MUKPOCKOTIMYECKUX TPUOOB, BbIIE-
JICHHBIX U3 MOPCKO# BO/IbI, TPYHTA JUTOPAIM U TTOUYBBI CyTIpaIuTopain Ha nmobepexbe bapeniiera mops. Co-
00111eCTBa MUKPOMUIIETOB MPEACTABJICHBI TPEUMYILIECTBEHHO (DaKyIbTaTUBHBIMU MOPCKMMU TpUOaMU Tep-
PUTEHHOTO MPOUCXOXKIeHMs. BbineneHHbIe U30J5Thl BOCHOBHOM OTHOCWJIMCH K aHAaMOP(MHBIM rpubaM oTaesna
Ascomycota, B cOCTaB KOTOPBIX BOIIUIM XapaKTePHBbIE JIs1 XOJIOAHBIX CEBEPHBIX MOpeil poabl Penicillium, Asper-
gillus, Talaromyces, Trichoderma, Acremonium u np. YacTo BcTpedaeMbIMU Ha UCCIEAYeMOU TEPPUTOPUM ObLIU
BUnbL: Aspergillus brasiliensis, Penicillium hirsutum, P. glabrum, P. spinulosum, P. janczewskii, Trichoderma konin-
gii, T viride, Talaromyces purpureogenus. KonudecTBo rpu60B B IIpUOpeKHOIT ITOYBE HA IBa-TPU IOPSIIKA BbI-
11Ie, YeM B IpYHTaxX JIMTOpaIu U B cpenHeM cocTabiisiio oT 4 no 13 teic. KOE/r. B Mopckoii Bosie YnciieHHOCTh
rpuOOB HACUUTHIBAJIA BCETO HECKOIBKO ENMHMIL Ha MJI. MaKcUMallbHOE KOJTUYECTBO CaXapOJUTUUECKUX TPH-
6OB OTMEYEHO B MOYBAX CYIpaJuTOpain. B rpyHTaX TUTOpaau U MOPCKOI BOE YHMCIEHHOCTD YIJIEBOIOPOIO-
KUCISTIOIIMX Tpu60B uameHsuiach ot 52.5 no 143.3 KOE/r u ot 0 1o 4 KOE /M coorBeTcTBeHHO. YMCIIEHHOCTh
caxaponuTtukoB BapbupoBasia oT 0 1o 113 KOE/r — B rpyHTe nutopanu u ot 0 no 3 KOE/Mn — B Mopckoii Boe
Ha BCeX UCCIeNOBAaHHBIX yJacTKaxX, 3a MCKJIIOUEHUMEM HauboJiee 3arpsi3HeHHBIX, TIe JHOCTUTajia 3HaYeHUi
200 KOE/r. YBenuueHure 10JIM caXapoJIMTUUECKUX TPMOOB B MOPCKOi1 BOJIE M TPYHTE JIMTOPAI MOXET CBUIE-
TEJIBLCTBOBATh 00 aHTPOITOTEHHOM 3arpsi3HeHUM JaHHOH TEPPUTOPUH, B TOM YKCJIE YIJIEBOIOPOAAMU U IPYTH-
MU COENUHEHUSIMU OpraHUYeCcKOil pupoabl. YpbaHU3UpoBaHHbIe p-Hbl KOJbCKOro 3ajiuBa ¢ BHICOKOIi aH-
TPOITOTEHHOI Harpy3KOoii XapakKTepu30BaIMCh 00JIee 60TaThIM BUIOBBIM pa3HOOOpa3neM 1 yBETMYSHUEM TOJIU
MaTOTeHHBIX U YCIOBHO-TIATOTEHHBIX (h)OPM MUKPOCKOMUUECKUX I'PUOOB. BhICOKMIT ypOBEHD 3arpsi3HEHUS yT-
JIEBOIOPOAAMU HETaTUBHO OTPA3UJICS Ha YMCIEHHOCTH CaxapoJMTUYECKMX TpUOOB, B TO BpeMs Kak Oosee
HU3KUE 3HAUEHUSI COAEPXKAaHUSI YTIEeBOAOPOIOB HE BJIMSUIM HAa KOJUUYECTBO CaXapOJUTUKOB. YUCIEHHOCTb
rpu0oB, BEIpallleHHBIX Ha MUHEpaJIbHOI cpene Yareka ¢ mobaBieHrueM HeTH, CHUKAJIACh I10 MEpe YBeIude-
HUS KOJIMYECTBA YIJIEBOAOPOAOB KaK B MOPCKOI BOJIE, TaK U B TPYHTE JIMTOPAJIU, YTO MOXET CBUIETEIbCTBO-
BaTb O BHICOKOM YSI3BUMOCTU MUKPOMMUIIETOB K TAaHHOMY TUITY 3aTrPsSI3HEHMSI.

Karouessbie crosa: aHTpornoreHHast Harpyska, ApkTtuka, Koabckuii moyocTpoB, MUKOOMOTa MOPCKUX KO-
cucTeM, o0uiIre MUKPOMULIETOB, YIJIEBOAOPOIbI HE(TU
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BBEAEHWE

Ha ceronHsuHuii neHb MUKPOCKOIIMYECKHUE TP~
OBl B MOPCKOI1 Cpejie 0CTaIOTCSI HETOCTATOYHO UCCIe-
IoBaHHOH rpynnoil Mukpoopranu3MoB (Khudyako-
va, 2004; Kirtsideli et al., 2012; Richards et al., 2012;
Li et al., 2014; Raghukumar, 2017; Khusnulina et al.,
2018; Jones et al., 2019), ux uzy4yeHrne B OCHOBHOM
MIPOBOAWIOCH B P-HaX IOXHBIX 1 YMEPEHHBIX IIUPOT
(Rheinheimer, 1977; Kohlmeyer, Kohlmeyer, 1979;
Hyde, Pointing, 2000). C mayama 2000-x rr. 3aMeTHO
BO3pacTaeT MHTepEeC K U3YYSHUI0O MUKOOMOTHI CEBEP-
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HBIX MOpcKuX 3KocucteM (Bubnova, 2005; Kirtsideli,
2009; Kirtsideli et al., 2012, 2016; Rdma et al. 2014;
Bubnova, Nikitin, 2017; Bubnova, Konovalova, 2018;
Khusnulina et al., 2018), Ho cBegeHMIi 0 rpudax apK-
Taecknx mopeint kpaitae mano (Kirtsideli et al., 2012;
Bubnova, Nikitin, 2017).

AXTYaJTbHOCTB MCCJICIOBAaHUS MUKOOMOTHI B ApK-
TUKE CBsI3aHa IVIaBHBIM 0Opa30oM ¢ M3ydeHUeM OUO-
pa3zHoOOpa3us MaJIOOCBOCHHOM W TPYIHOAOCTYITHOM
apKTUYECKOIT 30HBI, C TOMCKOM NCUXPOTPOMHBIX BU-
OB, 00JIaIaIONINX TTOJE3HBIMU IS YeJIOBEKA OO0~
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TMYECKMMHU CBOMCTBAMHM, U C IIOCTOSTHHBIM IPUBHO-
COM Clofa YYKE€POIHBIX BHAOB MUKPOCKOIIMYECKUX
rpuOOB B pe3yJIibTaTe UX PaCIpOCTPaHEHUS BO3MYIII-
HBIMHU IIOTOKAMM, MOPCKOM BOIOI, aHTPOIIOT€HHBIMU
OyTSIMU, Ha Ipendyronieit npeBecnHe, ¢ SKUBOTHBIMU
U pacTUTEIbHBIMU cyOcTpaTamMu (Zaytsev, Kopytina,
2009; Kirtsideli et al., 2016, 2018; Raghukumar, 2017).

Bonbliiioii MHTEpec cpeayd MUKOJIOTOB BbI3bIBAET
U3ydeHUe MUKOOHUOTHI HA MOPCKOM To0epeskbe,/Mop-
CKUX IUIsSIXKax B ycsioBusix 3arpsazHenust (Li et al., 2014;
Bovio et al., 2017; Park et al., 2019; Maamar et al.,
2020), ypbaHU3alMM W aHTPOMNOrEHHOIO IIpecca
(Marfenina, 2002; Khudyakova, 2004; Kirtsideli et al.,
2009; Slinkina, 2009; Gongalves et al., 2019). P-HbI ¢
BBICOKOI aHTPOIIOT€HHOM HAarpy3Koi MMEITCS U Ha
nobdepexne bapeHiieBa Mopsi (Konbckuit m-oB), rae
pacriojiararoTcsi HaceJ€HHbIE MTyHKThbl, 00BEKTHI MPO-
MBIIIJIEHHON WMHMPACTPYKTYPbl, OCYIIECTBISIETCS
WHTEHCUBHOE CyI0XOACTBO. Becb Mopckoil TpaHc-
MOPT Y TOPTOBBIE COOPYXKEHUSI MOTYT SIBJSITbCS UC-
TOYHUKOM HedTsHOro 3arpsisHeHusi. Hedresarpsiz-
HEHVEe MOPCKOI1 Cpeibl COBMECTHO C XO3SIICTBEHHOM
JIeSITeJIbHOCTBIO YeJIOBEKAa MOXET BIUATh Ha pa3HO00-
pasue MpUuOpPEeKHON MUKOOMOTHI, TAe MUKPOCKOMHU-
yecKure TpuObl HapsiLy ¢ OaKTepUsIMU SIBJISIIOTCS TIep-
BUYHBIMM JIECTPYKTOPAMU BBICOKOMOJIEKYJISIPHBIX
HedTsHbIX yrieBogopoaoB (Amend, 2019). B to ke
BpeMsi, “3BTpodMKalMs W 3arpsi3HEHUE MOPCKOM
Cpellbl CO3al0T YCJIOBUS JUISI MACCOBOTO Pa3BUTUS U
HaKOIUIEHUsI TIATOTeHHBIX M OIMOPTYHUCTUYECKUX
BUIOB rpuboB” (Zaytsev, Kopytina, 2009).

BrineneHHbBIE 13 MOPCKMX 9KOCUCTEM MULIEIUATb-
HbIE TPUOBI HE 00S13aTEIBHO MPEICTABISIIOT COOO HC-
TUHHO MOPCKME BUAbI, 0OCOOCHHO Ha rpaHUIIe pas3-
neja Mope/cyia. boJabIIMHCTBO U3 HUX SBIISIIOTCS
¢dakyJIbTaTUBHBIMU MOPCKHUMU TprOAMU, UMEIOIIM-
Mu TeppureHHoe mnpoucxoxnaeHue (Kohlmeyer,
Kohlmeyer, 1979; Raghukumar, 2017; Jones et al.,
2019), 4dto cBUAETENLCTBYET 00 UX 3(h(HEKTUBHBIX
aJanTUBHBIX cnocobHocTax (Amend, 2019). [Mogo6-
HbIe TPUOBI JETKO M3OJUPYIOTCS KYJIbTypaJlbHBIMU
METOJIaMHU, CITOCOOHBI MOMAIePKMBAThCS HA CUHTETH -
YeCKMX ITMTATeIbHbBIX CpeaaX, OMHAKO IPEICTaBIISIIOT
o001 TNIITh HEOOJBIIIYIO YaCTh MUKPOOHOTO pa3HoO-
obpazus Mopckux 3kocucTeM (Richards et al., 2012;
Park et al., 2019).

Lens gaHHOI pabOTHl — U3YYUTH YUCIEHHOCTh U
BUJIOBOE pa3HOOOpa3ue KyJIbTUBUPYEMBIX MUKPOCKO-
MIYECKUX TPUOOB MPUOPEKHBIX MOPCKUX SKOCUCTEM
bapenueBomMopckoro mooepexbss KoabcKoro moiry-
OCTPOBA B YCJIOBUSIX aHTPOIIOT€HHOI Harpy3Ku.

MATEPHAJIBI U METObI

Tl'eorpacmyeckas xapakTepucTHKa PailOHOB HCCJIe-
noBanusg. OTo60p 06pas3oB MOPCKOI BOMBI, IPUOPEXK-
HOI1 TTOYBBI Y TPYHTA JIMTOPAJIN IIPOBOIVIIN B JIETHE-
OCEeHHUH Tepuon Ha Imobepexbe bapennesa Mmops B
p-He Konbckoro 3anuBa (1. Koia, noc. beirokamenka
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u PocisikoBo), IleueHckoro 3anuBa (mmoc. IleyeHra) u
ryonl 3eneHenkas (rmoc. HanbHue 3eyieH1ibl) (puc. 1).

Konbckuit 3a1uB — camblit 6onbinoil ¢propa ba-
peH1eBa Mopsi Ha ceBepHoM Oepery Kosibckoro 1-oBa
(Malavenda, Malavenda, 2012), cuuTaeTcs p-HOM C
BBICOKOI aHTPOIIOI€HHOM HArpy3Koil U3-3a HaIuyus
o 6eperaM 3ajiuBa KPYIMHbIX TPOMBILILIEHHBIX Mpe/-
MPUSITUIA, MOPCKOTO MOPTa, TEPMUHATIOB XpaHEHUS U
neperpy3ku HedTeNpoOayKTOB U KPYMHBIX HaceJIeH-
HBIX TIyHKTOB (MypMmaHck, CeBepoMmopck, Koima).
Ileuenrckmit 3anuB bapeHuieBa MopsI, pacItOI0XKeH-
HBII Ha ceBepo-3amnaae MypMaHCKOI 00J1., UCTIBITHI-
BA€T MEHbIIUI aAHTPOIIOT€HHBIA CTPECC, KOTOPBIX
OIpPEAESIETCS B OCHOBHOM JI€SITEJIbHOCTBIO TIPEANpU-
SITUI LBETHON MeTanypruu (r. 3amoyisipHbIiA, MocC.
Hukenp) 1 ppIOOBOIUECKUX XO3SIMCTB B p-HE BhIXOAA
3anuBa B Mope (Gorin, Leman, 2017). 3eneHewkasi ry-
0a sBJIsIeTCsI MEJIKOBOJHOU OYXTOIi B BOCTOYHOI Ya-
ctu Kosnbckoro n-osa (BocTtounsiiit MypMaH) ¥ OTHO-
CUTCS K HaUMEHee HapyleHHbIM TEPPUTOPUSIM, [e
MPUCYTCTBYET TypUCTUYECKAsI U peKpeallMoOHHas Ha-
rpy3ka (Ilyin et al., 2016).

Bce p-HBI MccnenoBaHUsI HAaXOOSTCS B IIpeaeiiax
MypmaHckoii 061. O0111ast ux XxapaKTepuCTUKa TIpe/ -
cTaBjieHa B Tab. 1.

O100p mpo6. OGpasbl MPUOPEKHONM ITOYBBI U
rPYHTa JIATOpAIU IJIsi MUKOJIOTUYECKOTO aHajin3a
CTEpWJIHLHO OTOUPAJIH B Zip-TIaKEThI, BOTHBIC 00pa3Lbl —
B TNTACTUKOBEIE CTEPUJIBHBIE (DIIAKOHBI, B TPEX—MSITU-
KpaTHOI MOBTOPHOCTU MO CTAHIAPTHBIM METOAMKAM
(Zvyagintsev, 1991; GOST 31861-2012). I'lmyobuHa or-
0opa MoYBeHHBIX 00pa31ioB cocTaBisuia 0—7 cMm. Box-
HBIE TPOOBI OTOMPATN B TOJIIIE BOIBI, TOTpyKas ¢Jia-
KOH Ha niryouHy 10—15 cM. Beero otobpano 96 oopas-
LIOB, 13 HUX 64 — MOYBEHHBIE U 32 — BOMHbLIE ITPOOHI.
O0pa3s1bl BOAKI IJIST OTIpeieAeHUS coaepKaHus Hed-
TSIHBIX YIJIEBOJOPOAOB OTOMPAJI B CTEKJISIHHEIE Oy-
TBITN 00BbeMOM 1 1 1 PUKCUPOBaIN YETHIPEXXITOPH-
CTBIM YTJIEPOIOM.

MHuKOJIOTHYECKHii aHaam3. BbIsSBIIeHWe U KOJIMYe-
CTBEHHBIN y4eT YUMCIIEHHOCTH MUKPOMUIIETOB ITPOBO-
VI METOIOM TIpeNesIbHbIX Pa3BeAcHUI TOUBEHHOI
cycnieHsuu (rpasuii, necok — 1072, mousa — 107%) u
MOPCKOI Bonbl (0e3 pa3BeneHus) no 0.5 miu ¢ mociie-
IYIOIIUM [JTyOMHHBIM ITOCEBOM Ha Ccyciio-arap (caxa-
pOIUTUYECKUE TPUOBI), MUHEPATLHYIO cpeny Yareka
¢ nmobasnenueM HedTH (1% Mo o6beMy) B KauecTBe
eIMHCTBEHHOTO MCTOYHMKA yriepona (yrjaeBoaopo-
Jokucigomue, YO-rpuObl), U Ha arapu3oBaHHYIO
MUHEPAIbHYIO Cpely Ha OCHOBE MOPCKOI BOIBI CO-
rimacHo nponucu (Andersen, 2005) ciaenyroiero co-
craBa (1/m1): NaCl — 24.54; Na,SO, — 4.09; KCI — 0.7;
NaHCO; — 0.2; KBr — 0.1; H;BO; — 0.003; NaF —
0.003; MgCl, x 6H,0 — 11.1; CaCl, x 2H,0 — 1.54;
SrCl, x 6H,0 — 0.017. [Toncuet yncia KOIOHU MPO-
Bonunu uepe3 7—10 mHeM KyJIbTUBHUPOBAHUS IIPU
27°Cuuepes 21 cyt — npu 5—6°C. JlaHHbIE 110 OOILIE
YUCIIEHHOCTM MUKPOOPraHM3MOB  BbIpaxaiud B
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Puc. 1. l'eorpaduueckoe pacrosoxeHune p-HoB ucciaenoBauusi: I — 1. Koma; 2 — moc. benokamenka; 3 — MKp-H PociiskoBo

(r. Mypmanck); 4 — noc. [leuenra; 5 — moc. JlanpHue 3eneHIbI.

KOE/mn wiu KOE/r. BunoByio wuaeHTU(GHMKALINIO
YUCTBIX KYJIBTYP MUKPOMMUIIETOB MPOBOAMIIMN Ha CyC-
JIo-arape 1 arapm3oBaHHOI cpefe Yamneka ¢ MUCIOJb-
30BaHMEM CBETOBOTO MHKpockoma Olympus CX41
(SInoHMsI) MO  KyJABTYpaJbHO-MOP(MOIOTrMYECKUM
npu3HakaM. M3mepeHnss u Mukpodororpadpuu Mu-
KOJIOTUYECKUX CTPYKTYP, GUKCUPYEMBIX B 5%-M p-pe
3TaHoJIa, Jejajii ¢ MoMollbio KaMepbl ProgRes CT3
(Jenoptik AG, TI'epmanusi) u nporpammbl ProgRes
CapturePro 2.8.8 (Jenoptik AG, I'epmanus). s
omnpeneaeHns] TaKCOHOMUYECKONW MPUHAMLICKHOCTU
TpUGOB VICTIOIB30BAIN OIPEIETUTEIN U CTaTbU POC-
CUIICKUX 1 3apy0exxHbIX aBTOpoB (Gams, 1971; Egor-
ova, 1986; Satton et al., 2001; Klich, 2002; Domsch et al.,
2007; Koval et al., 2016; de Hoog et al., 2020), Ha3Ba-
HUSI TAKCOHOB YHU(PULIMPOBAIU C MCIIOJIb30BaHUEM
6a3pl gaHHbIX Index Fungorum (www.indexfungo-
rum.org/Names/Names.asp).

Xummnueckmii anamm3. Benwmuuny pH (cooTHore-
HMe MoYBa : Boja = | : 5) onpeneisiyii M”OHOMETpHUUe-
ckum metonoM (pH/ION Analyzer Radelkis OP-300,
Benrpust) o cranmaprHoit Metonuke (GOST 26423-
85). ConepxkaHue OOILEro OpraHM4YecKoro yriepoia
OIpeAessiu 030JIECHUEM TMOYBBI XPOMOBOI CMECHIO
npu HarpeBanuu o 150°C nmo meroxy HukutuHa c
KOJOPUMETPUYECKUM OKOHYaHMeM T10 OpJioBy—
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I'punnens (Mineev, 2001). KonudectBo yriiepona op-
TAaHWYECKUX COENMHEHUI PACCUUTBHIBAIN MO KOJINYe-
CTBY OOpasylolmmxcs B pe3yjbTare peakluid MOHOB
Cr*", KoTopble OIpeneisii KOJIOPUMETPUIECKH (A =
= 590 HM). AHasIu3 NMpoO Ha coaepkaHre HeMTIHBIX
yIJeBOAOPONOB npoBoauian Merogom MK-crekrpo-
METPUM, OCHOBAaHHBIM Ha U3MEPEHUU UHTETPATbHOM
MHTeHCUBHOCTU ToromieHuss C—H-cBsa3eit pa3nmy-
HBIX KJIACCOB OPTaHWYECKMX COCTUHEHUM C UCIOJb-
3oBaHueM aHanuzatopa AH-2 (“HedrexumaBroma-
tuka”, Poccus) cormacHO IIPUHSTHIM METOAUKaM
(PND F 14.1:2:4.5-95; PND F 16.1:2.2.22-98).

Cratuctuyeckuii aHamm3. CTaTuCTUYECKYIO oOpa-
OOTKY MOJyYEHHBIX JAHHBIX TPOBOJAWIIU B IPOTpaMMe
Microsoft Office Excel, 2010 u ¢ ucroib30BaHuEM
nporpammHoro mmakera R 4.0.3. /I xapakTepucTUKu
CTPYKTYpPbl COOOIIECTB MUKPOCKOMUYECKUX TpUOOB
bapeHuieBoMopcKkoro modepexbsi UCMOIb30BaIN UH-
TTIeKC OOMIMSI BUIOB, TIOKA3BIBAIOIINIA X 3HAYNMOCTD
B IAHHBIX COOOIIECTBAX U paBHbII OTHOIIIEHUIO KOJIO-
HUII KOHKPETHOIO BUA K OOIleMYy YMCIy KOJOHMIA,
BBIPOCIIIMX TP TTIOCEBE 00Pa310B JaHHOTO 00BEKTA, a
TakXe MPOCTPAHCTBEHHYIO YAaCTOTY BCTPEYACMOCTH,
KOTOpast OTpakaeT CTelieHb OMHOPOTHOCTH Pacipo-
CTpaHEeHUs BUIOB B M3yYaeMBIX CyOCTpaTax, 1 paBHa
OTHOIICHMUIO YKcJia 00pa3loB, B KOTOPBIX OOHApYXKEeH
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Tab6mmna 2. 3Havenrie pH cpenpl, comepskaHre OpraHMYeCcKOro yriepona U HeTSHBIX YIIeBOAOPOIOB B p-HaX MCCIeIOBaHUST

Cpennt Koma benokamenka PocnsikoBo Ileuenra JanpHue 3e1eHIIbl
pH cpensr
IMouBa cynpanuropanu 5.73 £0.29 5.64+0.22 5.94 £0.18 4.81 £0.19 6.02 +£0.17
I'pyHT MuTOpanu 6.33+£0.25 6.88 +0.34 8.21+0.33 7.23 £0.22 6.99 +0.32
ConepkaHue OpraHM4ecKoro yriepona, %
IMouBa cynmpanuropaiu 14.47 + 1.32 13.25 + 1.46 17.44 £+ 2.62 13.50 + 1.22 7.15 £ 1.01
I'pyHT TuTOpanu 0.81 £ 0.07 0.24 £ 0.03 1.32 £ 0.21 0.67 = 0.07 0.41 £ 0.05
ConepxaHue He(PTSIHBIX YTJI€BOIOPOIOB, MI/KT

ITouBa cynpanuropanu 22730 £ 5683 839 + 210 203 + 51 130 + 33 46 £ 12
[pyHT TMTOpaIU 711 £ 281 285+ 71 252 £ 63 59+ 15 44 + 11
Mopckast Bona 0.32£0.14 0.038 £ 0.016 0.039 + 0.020 0.027 £ 0.019 0.047 £ 0.011

JMaHHBIM BUI, K 00llIeMy yuciy oopasioB (Magurran,
1988; Mirchink, 1988; Kurakov, 2001). Okoi1oruyeckue
XapaKTEPUCTUKM BbIpaxkajayd B IPOLEHTaX. AHaJN3
CXOICTBa BUJIOBOIO COCTaBa IIPOBOMMWJINA C ITOMOIIBIO
KJIaCTEpHOTO aHa/lu3a, Peajnu30BaHHOIO B IIAKETe
“vegan”, Ha ocHOBe Kputepus cxoactBa CEpeHceHa
(Magurran, 1988; Mirchink, 1988; Kurakov, 2001). s
IIOCTPOCHMSI ASCHAPOIPaAaMMBI HCITOJIb30Ba METOI
“ommxaiiiiero cocena” (Mastitskiy, Shitikov, 2014).

PE3VIIBTATHI 1 OBCYXIEHNE

3uauenne pH cpeapl, cogepkaHHe OPraHU4ECKOro
yriiepoJa u HehTAHBIX YIJIEBOAOPOI0B

AHanu3 o0pa3loB MOYBBI, TPYHTA JUTOpaId U
MODPCKOI BOJbI TTOKa3ajl, YTO y4acTKu B p-He Kojb-
CKOTO 3aJ11Ba UCITBITHIBAIOT aHTPOIIOTEHHYIO HArpy3-
Ky (Tabd. 2). [IpubpesxHblii yaacTok B I. Kona 3arpss-
HeH HedTenpoayKTaMu B pe3ysbTaTe coOpoca HEOUU-
IIEHHBIX CTOYHBIX BOJ, B MIPUOPEKHYIO 30HY. YUaCTKH1
0113 HaceJIeHHBIX MYHKTOB PocnsikoBo, bemokameH-
Ka, [leyeHra oTHOCATCS K TEPPUTOPUSIM C BO3MOXK-
HBbIM He(TSIHBIM 3arpsi3HeHueM. Ha ydyacTke B paiioHe
3esieHeKOM TryObl He ObLIO OOHApYXKEeHO 3arpsi3He-
HUS YIJIEBOJOPOJAMU, UTO TTO3BOJISIET OTHECTU €ro K
ycJIoBHO (poHOBOI Tepputopuun. CoaepkaHue yrie-
BOIIOPOIOB B Boje B paiioHe I. Kojia B 6 pa3 ripeBbIIa-
JIO yCTAaHOBJIEHHBII 1 HOPMAaTUB.

3HaueHue pH NpuUOpPeXHBIX TOYB HAXOAUIOCH B
CJ1abOKUCIIOM Juara3oHe, TPYHTOB JIUTOpaid — B
HEUTpaJIbHOM U C1a00IIEeIOUHOM, YTO OTNPEAeIsIeTCs
BJIMSTHUEM MOPCKOI BOJIbI B IPUIMBHO-OTJIIMBHOM 30-
He. MakcuMallbHO€E COJIepXKaHUEe OPraHUYECKOTro yr-
JiIepoJla OTMEUYEHO B MPUOPEXHBIX MOYBAX U TPYHTAX
JuTtopajiu B paiioHe ni. PocisikoBo u Kona, MUHM-
MaibHOe — B JlanmpHux 3eseHiiax u [leuenre.

Bunosoe pazHoo0Opa3ne 1 TAKCOHOMHYECKAS CTPYKTYypa
MHKOOHOTBI

B wucciienoBaHHBIX MECTOOOUTAHUSX OTMEUYeHa
HU3Kasl YUCJIEHHOCTh U Heboraroe BMI0BOE Pa3HOO0-

MUKOJIOTHUA U PUTOIATOJIOTUA
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pa3ue KyJIbTUBUPYEMBIX MUKPOCKOINYECKMX TPUOOB
(Tab. 3). Bcero n3 o6pa3iioB BOAbI M TPYHTA BhIIEIS-
HO 60 BUIOB MUKPOMMUILIETOB, TPX MOpdOoTHIIa GeJIoro
W OIVMH TEMHOIO CTepUJIbHOro muueausi. ComracHo
TaKCOHOMMYECKOMN ITPUHAIIEXKHOCTU, TPUOBI OT-
Hocuauch K 17 pomam, 11 cemeiictBaM, 7 mopsii-
KaM, 5 KjaccaM u 2 otaeiiaM. Bee BoineaeHHBIE U30-
JISITBI OTHOCUJIMCh K aHAMOP(MHBIM IpudaM oTaesa
Ascomycota, 3a UICKIIOUEHUEM OJHOTO BUIA JPOKKE
Rhodotorula sp. uz otnena Basidiomycota.

CortacHO CIMCcKy MoOpcKux rpu6os (Jones et al.,
2019), 3aperucTpupoBaHHBIX Ha caiiTe www.marine-
fungi.org, 70% BBISIBIIEHHBIX BUAOB MOXHO OTHECTHU K
dakyJIbTaTUBHBIM MOPCKUM T'pudaM (Tabi. 3), umero-
LM TeppUreHHoe npoucxoxaeHue. OctaabHbie 30%
MUKPOMMUIIETOB SIBJISTIOTCS TUIIMYHBIMU ITOYBEHHBIMU
rpudbamu. MICTUHHO OOJUTaTHBIX MOPCKUX TprUOOB
HaMM He BBIIEJICHO.

Haub6onee MmHoroBunmoBoii pon Penicillium, nipen-
craBieHHbIi 30 Bumamu (50% BumoBoro pasHooO6pa-
31 BBISIBIECHHON MHUKOOWOTEHI), OBIJT CAMBIM MHOTO-
YUCJICHHBIM JIJISI BCEX MCCIIEIyeMbIX YYAaCTKOB (Ta01. 3).
3HAYNUTETLHO MEHBIIIMM Pa3HOOOpa3ueM XxapaKTepu-
30BaJIMCh ApyTue poabl rpuboB. Tak, pon Aspergillus
MpencTaBleH ceMblo BUgamMu, poabl Talaromyces n
Trichoderma BKIIro9anu 110 YeThIpe BUOa, Acremonium —
Tpu Buga. OcranbHble TPUOBI MPEACTABICHBI OMHUM
BUIOM. BOJIBIIMHCTBO BbIIEJICHHBIX POJOB MUKPO-
MUILIETOB SBIISIFOTCS TUIIWYHBIMU IIPEICTAaBUTEISIMU
XOJIOMHBIX NMOJIIpHBIX obJacteit (Cantrell et al., 2011;
Hassan et al., 2016; Bubnova, Konovalova, 2018).

Xotss Bunbl pona Penicillium oOBIYHO CUUTAIOTCS
MOYBEHHBIMU TpUOaMU, HEPEIKU Clydyau, KOrJa OHU
BCTpeuaroTcsi Ha MopckoM nobepexxbe (Gongalves et al.,
2019; Park et al., 2019) u naxxe B runepcaJMHHBIX M€-
croobutanusx (Butinar, 2011), 4To CBUIETEIBCTBYET
00 MX IIMPOKOM amalnTallMOHHOM MOTeHIIHaje. Xa-
paKTepHBIe NI 0oJiee FOXKHBIX IITMPOT IPUOBI poaa
Aspergillus, ananoruuHo pony Penicillium, 4dacto
BCTPEYAIOTCS B IIOYBaX HAa MOPCKUX Oeperax, ImpuieM
OOJIBIIMHCTBO M3 HUX SBJISIOTCS MAaTOTEHHBIMU U
YCJIIOBHO TlaToreHHbIMU Bunamu (Marfenina, 2002).
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Taomuna 3. BunoBoe pazHOOOpas3re 1 TaKCOHOMUYECKAasl CTPYKTypa MUKOOMOTHI 6apeHIIeBOMOPCKOTO nmodepeskbsi MypmaH-
CKOIi 00J1.

JlanbHue

P-HbI iccnenoBaHus Kona benokameHka PocnsikoBo Ileyenra
3eIeHIIbI

HasBaHue BugoB 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Ascomycota
Eurotiomycetes
Eurotiales
Aspergillaceae

#Aspergillus brasiliensis Varga, Frisvad + + + + + + + +
et Samson + + | + +
°#4. flavus Link

*4. fumigatus Fresen. + | + | + +

A. sydowii (Bainier et Sartory) Thom + +
et Church

#A. terreus Thom +
A. ustus (Bainier) Thom et Church
A. wentii Wehmer +
# Paecilomyces variotii Bainier +

+

Penicillium albidum Sopp
P. atramentosum Thom

+ o+ + +

°*P. aurantiogriseurn Dierckx + + + +
#P. brevicompactum Dierckx + + +
°P. camemberti Thom +
°#*P. canescens Sopp
*P. chrysogenum Thom + | +
°P. corylophilum Dierckx +
*P. decunbens Thom + + +
P. dierckxii Biourge
#P. glabrum (Wehmer) Westling +
P. granulatum Bainier +

+ o+ + + + +

+
+

P. herquei BainieretSartory
°P. hirsutum Dierckx + +
°P. implicatum Biourge +
°P. janczewskii K.W. Zaleski + + + + + + + + + + +
P. jensenii K.W. Zaleski + + +
P. miczynskii K.W. Zaleski +
°P. nalgiovense Laxa + +

_|_
_|_
_|_
_|_
+
_|_
+

P. paradoxum (Fennell et Raper) Sam- +
son, Houbraken, Visagie et Frisvad

°P. raistrickii G. Sm. + + +
P, restrictum J.C. Gilman et E.V. Abbott +
#P. simplicissimum (Oudem.) Thom + + |+ |+ |+ |+
P. solitum Westling + +
°#P. spinulosum Thom + + + + + + |+
P. thomii Maire + +
P. velutinum J .F.H. Beyma +
P. waksmanii K.W. Zaleski +

MUKOJIOI'UA U GUTOIIATOJIIOTHUA  tom 57 Ne 4 2023
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Taomuua 3. [IponomkeHue

P-HBI nccnenoBanug Kona benokamenka PocagxkoBo ITeyenra HAanbrme
3eeHIIbI
HasBanue BugoB 1 2 3 1 2 3 1 2 3 1 2 3 1 2
P. westlingii K.W. Zaleski + + + + +
Penicillium sp. + +
Talaromyces duclauxii (Delacr.) Sam- +
son, N. Yilmaz, Frisvad et Seifert
#T. purpureogenus Samson, N. Yil- + |t + 1+ F S i R

maz, Houbraken, Spierenb., Seif-
ert, Peterson, Varga et Frisvad

T. ruber (Stoll) N. Yilmaz, Hou- + +
braken, Frisvad et Samson

#T. rugulosus (Thom) Samson, + |+ +
N. Yilmaz, Frisvad et Seifert
Trichocomaceae
Ascospirella lutea (Zukal) Hou- + + + +
braken, Frisvad et Samson
Leotiomycetes
Thelebolales
Pseudeurotiaceae
#Geomyces pannorum (Link) Sigler et +
J.W. Carmich.
Helotiales
Incertae sedis
"Seytaldium . I O O I e e e
Sordariomycetes
Hypocreales
Incertae sedis
Acremonium charticola (Lindau) +
W. Gams
°Acremonium sp. st. 1 Link +
Acremonium sp. st. 2 Link +
°Cephalosporium coremioides Raillo +
#Sarocladium terricola (J.H. Mill., +
Giddens et A.A. Foster) A. Giraldo,
Gené et Guarro
Nectriaceae
# Fusarium oxysporum Schitdl. ‘ + ‘ ‘ ’ ‘ ‘ ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ’
Cordycipitaceae
Cordyceps farinosa (Holmsk.) Kepler, + + + + +
B. Shrestha et Spatafora
Ophiocordycipitaceae
* Purpureocillium lilacinum (Thom) + |+ + +
Luangsa-ard, Houbraken, Hywel-
Jones et Samson
Tolypocladium inflatum W. Gams +

MUKOJIIOTUA U PUTOMATOJIOINA  tom 57 Ne 4 2023
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Taomuua 3. [IponomkeHue

P-Hbl ccnienoBanus Kona benoxameHka PocnsikoBo Ileuenra Hambuue
3eNeHLIb
HaszBaHue BuaoB 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Hypocreaceae
Trichoderma ghanense Yoshim. Doi, +
Y. Abe et Sugiy.
#T. koningii Oudem. + |+ + |+ + +
°T. polysporum (Link) Rifai + +
*T. viride Pers. + + + + + + + +
Cephalothecales
Cephalothecaceae
Phialemonium inflatum (Burnside) +
Dania Garcia, Perdomo, Gené,
Cano et Guarro
Basidiomycota
Microbotryomycetes
Incertae sedis
Rhodotorula sp. F.C. Harrison ‘ | ‘ ‘ + | ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘
Agonomycetales
TemHoOKpallleHHbI CTePUJIbHBIN +
MULIeTUit
Bbenwrii cTeprbHBIN MULICTAIA + + + + + +
OO0111ee YMCI0 BUIOB 7 12016 | 10 | 26 | 23 | 8 11 |10 | 5 9 9 6 13 ] 13
31 39 24 16 22

ITpumeuanue. [Moay>kxupHBIM MIPUEGTOM OTMEUYEHBI BUILI, 3apeTUCTPUPOBAaHHEIE Ha BeO-caiiTe MOPCKUX TpMOOB www.marinefungi.org.
1 — Mopckast Bozia; 2 — TPYHT JIMTOPaJIN; 3 — MOoYBa CyMpauTOPaI; ICUXPOTPOGdHBIE BUIbI, BbIIEIeHHBIC TTpU 5—6°C; #MaToreHHbIe U

INOTCHLIMAJIbHO IMaTOT€HHBbIC l'pl/l6bl.

OnmnopTyHUCTUUYECKUE TpUOLI Ha BapeHiieBoMop-
CKOM II00€epeXbe BCTPEUYAlOTCSd OOCTAaTOYHO 4YacTo,
IMOCKOJIBbKY JIJISI MX Pa3BUTUSI ONITUMAaJIbHbI HeATpaib-
Has U cjlabollenodyHasl cpena, IIPUCYIIUE TpyHTaM
npubpexHoii 3oHbI (Marfenina, 2002). C npyroii cto-
pOHBI, HAKOIJICHWE ITAaTOTeHHBIX W YCJIIOBHO-NATO-
FeHHBIX (HOPM MUKPOCKOIMUUYECKUX TPUOOB MOKET
MPOUCXOAUTH IO, BAUSIHUEM He(TSIHOIO 3arpsisHe-
Hus (Kireeva et al., 2006; Korneykova et al., 2011; Do-
neryan et al., 2016), a Takke Ha ypOaHU3NPOBAHHBIX
tepputopusix (Marfenina, 2005; Evdokimova et al.,
2007; Kirtsideli et al., 2016) 1 B MOpCKMX ITpUOpEXK-
HBIX p-HaX, WCIBITHIBAIOIIUX aHTPOIOrEHHOE BO3-
nmerictBue (Marfenina, 2002; Khudyakova, 2004;
Slinkina, 2009). B Halem McciaegoOBaHUM TaKXKe OT-
MeYeHa TEeHICHLMS K HaKOIUIEHHWIO TIPUOOB 3TOM
rpynmnsl (Tadm. 3).

BeinenenHbsie HaMu TipencraBuTenu pona Tricho-
derma VMEIOT MIMPOKoe Teorpacduyeckoe pacrpo-
CTpaHEeHUue, MPUCYTCTBYIOT B CaMbIX pa3HBbIX cpemax
obuTaHus, BKIIIOUYast TIOYBY U MOPCKUE TPYHTHI (Song
et al., 2010). IIpencraButenu pona Acremonium 1 apy-
rue Cephalosporium-nonobHble rpubbl TaKXKe Xapak-

MUKOJOI'A U PUTOIIATOJIOTUA

TEePHBI 151 XOJIOAHBIX CEBEPHBIX MOPCKUX 3KOCHUCTEM
(Bubnova, Konovalova, 2018).

YacTo BBIACISIEMBIMU B pa3HbIX CyOCTpaTax U Me-
cTax oToopa 006pa3loB OKA3aJINCh CIIEAYIONINE BUIbI:
Aspergillus brasiliensis, Penicillium hirsutum, P. glabrum,
P. spinulosum, P. janczewskii, Trichoderma koningii,
T. viride, Talaromyces purpureogenus. Bce miepeudnc-
JIECHHbIC MUKPOMMUIIETHI SIBJISTFOTCSI IIMPOKO PaCIIPO-
crpaneHHbIMU Bugamu (Domsch et al., 2007).

Cpenu BBIIBJIEHHBIX MUKPOMUIIETOB 35% BUIOB
BbIIENIEHO TIpu Temmeparype 5—6°C (tabn. 3), yto
MO3BOJISIET CUMTATh TMOJYYEHHbIE MU3OJISATHI TICUXPO-
TpodamMu, COCOOHBIMU Pa3BUBATbCS U PacTu MpU
JIOCTATOYHO HU3KUX TEMIIEPATypax B yCIOBUSIX CEBEP-
HBIX MOPCKMX 3KOCUCTEM. B aTy rpyIimy Boluiv Takue
BUIbI, KaK Aspergillus flavus, A. fumigatus, Acremoni-
um sp., Cephalosporium coremioides, Purpureocillium li-
lacinum, Trichoderma polysporum, T. viride, MHOTHE
BUIbI poaa Penicillium, a Tak:Ke TEeMHOOKpAIlIeHHBIIA
CTEpUIbHBIN MULICITUA.

Ha puc. 2 npencraBneHa neHaporpaMmMa CXoJICTBa
BUIOBOTO COCTaBa MUKPOCKOITMYECKUX TPUOOB paiio-
HOB MCCJIEJOBaHMSI, COINIACHO KOTOpoii Haubosee
Ne 4
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Puc. 2. JIeHaporpaMma CXOICTBa BUIOBOIO COCTaBa MUK-
pPOCKOTIMYECKUX TPUOOB B p-Hax ucciaenoBanus. [1o ocu
abcIycc — paccTosTHUE MeXIy BapMaHTaMU Ha OCHOBE
koadduumenrta CépeHcena. [1o ocu opauHaT — p-HbI UC-
cnenmoBanus: I — Kona; 2 — benokamenka; 3 — Pocisiko-
BO; 4 — Ileuenra; 5 — JlanbHue 3eeHIIbI.

OIM3KMMM OKa3aluCh KOMILIEKCHI MHKPOMMUIICTOB
ITeuenrckoro 3ammBa 1 3eJeHEIIKOI TYOBI, TEPPUTO-
puaibHO yaajeHHble oT KoJabCKOro 3ajiuBa U MeHee
MoABEPKEHHBIE AHTPOIIOTEHHOMY BO3IeCTBUIO. BhI-
IeJICHHbIe Ha 3TUX TePPUTOPUSIX I'PUOBI, BEPOSITHO,
SBJISIOTCS BUIAMM C IIHMPOKOM DKOJIOTMYECKOM aM-
mutynoit. Ha yyactkax Konbckoro 3aamBa coo0lie-
CTBa MUKPOCKONIMYECKUX I'PMOOB MEHEE CXOMHBI, I10-
BUIMMOMY, 3a CYET YKcJia IIPUBHECEHHBIX YEJTOBEKOM
HOBBIX BUIOB M BBICOKOM aHTPOIIOTeHHOM Harpy3KH.

YuUCIeHHOCTb ¥ BUIOBOE PAa3HOO0pa3ue
rpu0OB B MOPCKOIi Boje

B Mopckoii Bome BO BCeX MCCIEAYEMBIX p-Hax
CPEIHSIST YUCAEHHOCTh MUKPOCKOIIMYECKUX TIpUOOB
ObUTa HM3KOW M Haxomwiach B mpeaenax or 0 mo
6 KOE/mn (puc. 3).

I'puGel U3 MoOpckoil Boabl Ha cpede Yameka ¢
HedTbIO BBIAEISUIMCH JIydllle, YEM Ha CycJio-arape,
YTO, CKOpE€E, CBSI3aHO C KOMIIOHEHTHBIM COCTaBOM
MUTATeJIbHOM Cpebl, CXOXel M0 MUHEPATLHOMY CO-
CTaBy C MOPCKOIi BOOOM.

MaxkcuManbHasI YMcIeHHOCTh YO-rpuboB HAOIIO-
nIajachk B Bojue 3ejeHelnKou ryobsl. CpemHsIsT 9McIeH-
HocTh YO-rpu6oB B 1oc. PocisikoBo Oblia paBHa
4 KOE/mn, B 1. benokamenka u IleyeHra 3t 3Ha-
yenus He npeBbinanu 1 KOE/mi, a B MopcKoii Boze
B p-He I. Kona YO-rpu6oB He oO0HapyxkeHo. Caxapo-
JIMTUYECKHE TPUOBI OBLIN BBIAEICHBI TOJIBKO M3 MOP-
CKOI1 BOIBI B p-Hax ¢ MaKCHMMAaJIbHBIM aHTPOIIOT€H-
HBbIM BO3IEHCTBUEM, YTO MOXET KOCBEHHO CBUJe-
TEJIL,CTBOBATh O HAJMYWM B BOJIE JerKopasiaraeMbIX
OpraHMYeCKUX BEIIECTB, JOCTYIMHBIX IS MUKPOMU-
netoB. Hanuuue B Boge YO-MUKPOMULIETOB HE JaeT

MUKOJIOTHUA U PUTOIATOJIOTUA
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KOE/mn O Caxapomurnyeckue
7r [ VYrieBomopomoKUCISTIONINe
6 -
5 .
4
3
2
1 i
0 1 1
Koma benokamenka PocnskoBo [IleyeHra JlajibHue
3eseHI1bl

Puc. 3. YucieHHOCTh TpMOOB B MOpCKOIi Boae bapeHiie-
BOMOPCKOI0 modepexbsi MypMaHCKOi 00J1.

OCHOBaHUS MoJjIaraTh, 4YTO B JAHHOM MECTOOOUTaHUU
MIPUCYTCTBYIOT YIJIEBOIOPOIBI, T.K. MAKCUMAIbHASI X
YHUCJIEHHOCTh OTMEYeHa B YCJIOBHO (POHOBOM p-HeE
noc. JlanpHue 3eJIeHIIbI, B TO BpeMsI KaK B BOJE C MaK-
CUMaJTbHOI KOHILIEHTpaluei yrieBogopoaoB (T. Ko-
Jia) TPUOBI 3TOU TPYIIIIBI HE BBISIBJICHBI.

Hwu3skast 4yuciaeHHOCTh MUKPOMMIIETOB B MOPCKOI
BOZE BIIOJIHE OXMAaeMa, IOCKOJIBbKY OOJIBIIMHCTBO
MOPCKHMX KYJBTUBUPYEMBIX TpUOOB, OCOOEHHO Ha
rpaHuIle Boda/Cyllia, UMEIOT TEPPUTCHHOE IPOUC-
xoxnenue (Kirtsideli et al., 2012; Jones et al., 2019).
SBsisich AMMOMOHTAMH, T.€. KOJIOHM3aTOpaMM IIO-
BEPXHOCTU KaKOro-jnbo cybcTpara, TaKue MUKPO-
MUIIETEI B BOOHYIO Cpely ITOIIafaloT IyTeM CMbIBa C
NpUOPEXHBIX TEPPUTOPUIi. B ToJIIIe MOpCKOi BOIHI,
B OTJINYKE OT MOYBEHHBIX CyOCTPAaTOB, JIJISI MUKOOMO-
Thl HPAKTUYECKU OTCYTCTBYIOT HUIIIK, CITOCOOCTBY-
OIIe OCMOTPOMHOMY MUTAHHUIO CAIIPOTPO(PHBIX
rpru6oB. OgHaKo B NMPUOPEKHOMN 30HE UMEIOTCS ajlb-
TOLICHO3bI, CIIOCOOHEBIE O0eCHeYrBaTh TaKKWE HUIIU
(Richards et al., 2012), HO ckopee WISI OOJIMTaTHBIX
CUMOMOTUYECKNX MOPCKHUX MUKPOMUIIETOB, HE KYJIb-
TUBUPYEMBIX Ha CUHTETUYECKMX ITMTAaTEIbHBIX Cpeaax
(Li et al., 2014). C npyroii CTOpOHBI, OOHApyXKeHHE B
MOPCKOI1 BOAe rpu0OB MOXET OBITh CBUIETEIHCTBOM
MX afalTalliy K IIOBBIIIIEHHBIM YCIIOBUSIM COJICHOCTHU.

CornacHo nutepatypHbiM naHHbIM (Kirtsideli et
al., 2012), B Bogax apKTUYE€CKMX MOpE pa3HOOOpa3ue
MUKPOMMUIIETOB He TIpeBbIlIaeT 5—10 BUIOB, 4TO OKa-
3aJI0Ch BITOJIHE COMOCTAaBUMBbIM C HAllIMMU pe3yJibTa-
tamu (Tadi. 3). ComtacHO MUKOJIOTMYECKOMY aHAJIN-
3y B MOPCKOIi BOJIe BCTpPEYaIUCh CASAYIOIINE BUABI: B
Boze 3eJIeHElKOoi T'yObl — MOTEHLMATbHO MaTOreH-
veiii Bun (de Hoog et al., 2020) Talaromyces purpuro-
genus, B Ioc. benokamenka — Penicillium janczewskii n
P. spinulosum, B noc. PocnsakoBo — Trichoderma gha-
nense (BBIAEJICH TOJILKO B TaHHOM MECTOOOUTAHUN).
HeckobKo U30JISITOB OBLIIN BhIIEJIeHbl OMHOKPATHO,
TaKMMU Ipubamu ObUIM: B TIOoC. POcCisikoBO — xapak-
TEPHBIN 1151 CEBEPHBIX MOYB BUl Geomyces pannorum
U KOCMOTIONUT Aspergillus wentii, a B T. Koia — 1moTeH-
muanabHo natoreHHslit (de Hoog et al., 2020) u ¢puto-
natoreHHsblit (Fravel et al., 2003) mukpomuner Fusar-
ium oxysporum. B TledeHrcKoM 3aJIMBE OTMEYEHO ca-
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Puc. 4. YucneHHoctb rpudo0B B rpyHTax Jutopaiiv bapeH-
1LIEBOMOPCKOro nobepexbsi MypMaHCKoOii 00J1.

MO€ HU3KO€ pa3zHooOpasue, 31ech 0OHapy>KeHO BCETO
TpU BUOA MUKpoOMHULIETOB: Penicillium janczewskii,
P. glabrum n moTeHIIMaNbHO NaTOreHHBIN Bun Paecilo-
myces variotii.

B 11e710M YKCIEHHOCTD ¥ BUJOBOI COCTaB KyJbTH-
BUpPYEMBIX TpUOOB B MOPCKOI Boje mobepexbs: ba-
pEHIIeBa MOPSI XapaKTepU3yIOTCs HU3KMMU 3HAYEeHU -
aMu. OgHAKO HY>KHO NOMHHTB, YTO pa3HoOOpas3ue
BOJIHBIX MUKPOMMUIIETOB B peaJibHOCTU Bcerga Oyner
3HAYUTEbHO BBIIIIE, TTOCKOJbKY B BO/IE 00sI3aTe€IbHO
MPUCYTCTBYIOT HE KYJIbTUBUPYEMbIE Ha CUHTETHYE-
CKMX cpellaXx 00JIMTaTHO MOPCKUE TPUOHI.

YncaeHHOCTh ¥ BUIOBOE Pa3HOOOpa3ue
rpUOOB B IPYHTAX JIMTOPATIH

B rpyHTax nmTopanu ucclienyeMbIX paiioHOB YMC-
JIEHHOCTb MUKPOMMIIETOB OTJIMYAJIAcCh B pa3sl (puc. 4).

Tak, cpenHsII YHCIEHHOCTb CaXapOJIUTUYECKUX
rpu6oB n3meHsuach ot 0 (1moc. JlanpHue 3enIeHIIbl) 10
200 KOE/r a6comotHOo cyxoil mouBbl (. Koia).
CpenHsist YUCIEHHOCTb CaXapOJUTUKOB B TPYHTaX JIU -
TOpaJii B p-He HaceJIeHHBIX MYHKTOB berokaMeHnka u
PocnskoBo cocrasisuia okono 100 KOE/r, a B p-He
INeuenrckoii ryosl 6b11a Hike B 10 pa3. Huzkas uuc-
JIECHHOCTbh (WJIM MOJIHOE OTCYTCTBHE) CaXapOJMTUKOB
Ha MOPCKOM ITOOEpEKbEe MOKET OOBSICHATHCS HU3KUM
colepXXaHWeM OOCTYIHBIX IMUTATEIbHBIX BEIECTB B
cyOcTpare, XOTsI JOCTOBEPHOM CBSI3M MEXIY YMCIICH-
HOCTBIO CaxapOJUTUYECKUX I'PUOOB 1 ComepKaHUEM
OpPraHMYeCcKoro yrjiepoga B IPYHTE HAMM BbISIBJICHO
He O0b110. [To-BuaMMoOMy, XOpPOIIIO IIPOMBIBA€MbIE BO
BpeMsI IPUJIMBOB M OTJIMBOB TiecyaHbIii Oeper Ile-
YEHI'CKOI I'yObl 1 KaMEHMCTOE Mobepekbe 3eeHell -
Kol TyObI (Tabj. 1) SBASIOTCS Majo IMOIXOMSIINMU
cyOcTpaTtaMu Jjisl pocTa U Pa3BUTUSI caXxapoJauTHye-
CKHUX TPUOOB.

YucneHHocTh YO-rpuOOB HaXxoAWIach B Mpeneiaax
ot 40 mo 150 KOE/r. MakcuMaibHbIE CpeqHUE 3HaUe-
HUS 9uciieHHoCTn YO-rpn00OB OTMEYaICh B TPYHTE
JIMTOpaJi B HacCeJIEHHBIX ITyHKTax PocisikoBo, Haib-
Hue 3eneHubl U [leuenra, a B rpyHTe B p-He T. Kosa u
noc. berokamenka ynciaeHHOCTs YO-Trpn0OOB OBIIIa B
JIBa pa3a HuKe. HecMoTpst Ha mmpokuit pa3dopoc 3Ha-

MUKOJOI'A U PUTOIIATOJIOTUA

YeHW, OJIydeHHbIe HaMU Pe3YJIBTaThl TPEBHIIIATN
IaHHBIE APYrux ucciaegoBarteieili. Tak, B pabote
E.H. byonoBoit u O.Il. KoHoBanoBoit (Bubnova,
Konovalova, 2018) cpenHee MakcuMajabHOE 3HAUCHHE
YUCJIEHHOCTU MUKPOMMUIIETOB B 30HE JIMTOpAI 3eJe-
Heukoi ryosl coctanisiio 73 KOE/T.

BupoBoe pazHoo6pa3rie MUKPOCKOITMYECKUX TPU-
0OOB B IpyHTax JIMTOPAJIN UCCIEAyeMBIX p-HOB OKa3a-
JIOCh 3HAYWTEJIbHO BBIIIIE, YeEM B MOPCKOI BOJe, a B
HEKOTOphIX ciaydasax (p-Hbl Koabckoro 3anmBa) gaxe
MPEBBIIAJIO 3HAYSHUSI [JIs TIOYB CyNpaIMTOPAaJIN.
MHorue BBISIBJIEHHBIE TPUObI ObLIM HE3HAUMTETbHBI
10 OOWJIUIO, HO MIPU 3TOM XapakTepuzoBamvichk 100%-ii
BCTPEYaeMOCThI0. JIOMUMHAHTHBIMU BUIAMU (BCTpe-
yaeMocTb He MeHee 60% mo Mirchink, 1988) B p-He
Komnbckoro 3anuBa 0bUH ciemytonme Buabl: B T. Kona —
Penicillium aurantiogriseum, P. glabrum, Trichoderma
koningii; B ioc. benokameHka — P. aurantiogriseum,
P. hirsutum, Cordyceps farinosa, Trichoderma koningii,
B PocnsikoBo — P. atramentosum, Paecilomyces varioti,
Trichoderma viride n c/o mycelia sterilia. I[TocnenHue
JTOMUHUPOBAJIU IO OOUJINIO M YaCTOTE BCTPEYaeMoO-
CTU KaK B IpyHTax JIMTOPAJIU, TaK U B MPUOPEXKHOI
nouyBe. JloMUHAHTHBIMU BUaaMu B IleueHrcKoii ryoe
okazanucek Penicillium janczewskii, Talaromyces purpu-
reogenus, B 3eJieHeLIKOI Tyoe — Penicillium brevicom-
pactum v P. spinulosum.

M3BecTHO, YTO MUKPOOPTaHU3MBI B MPUIMBHBIX
30HaX UTPAIOT BaXXHYIO pOJIb B COXpaHEHUU Ouopas-
HOOOpa3usi, MUHEpaJU3allui OpPTaHUYECKUX COEIU-
HEHW, Jerpajaluy TOJUTIOTAHTOB, B KPYyTOBOPOTE
nuTaTebHbIX BelecTB (Park et al., 2019). I'pyHTHI 11-
TOpaJIM XapaKTepU3yIOTCS MO3aWYHBIM paclipeelie-
HUEM JOCTYITHOTO, HEOOXOIUMOTO IS TIMTAHUS TPU-
06OB, OPraHMYECKOTO BEIeCTBa, UMEIOLIETOCS B TOJI-
e Boanl 1 B rpyHTax (Bubnova, Konovalova, 2018).
B T0 ke BpeMsI B 30HE JTUTOPATIA MOPCKUE MUKPOOP-
TaHU3MBbI, B TOM YHCJIE U MUKPOCKONUYECKUE TPUODI,
MMOCTOSIHHO MCIBITHIBAIOT BOAHBIN CcTpecc (BBICYIIIM-
BaHUeE), BIUSIHAE BETPa U BOJHbI, BIUSTHUE TIPUOPEXK-
HBIX CTOKOB, TeMIIEpaTypHbIe Teperanbl U WHCOJIS -
nuto (Mishustina et al., 1985). Tak uiu nHaye, Bce 3TU
¢daxTOphLl MOTYT BIIUSITh HAa pacIipeiesieHrue, YUCIIeH-
HOCTh U BUIOBOE pa3HOOOpa3ne rpuboB 30HBI JINTO-
panu.

YncaeHHOCTh M BUIOBOE Pa3HO0Opa3ue rpudoB
B MI0YBAX CYNPATUTOPATIH

B nouBax bapeHlIeBOMOPCKOTO IOOEPEKbsl YMC-
JIECHHOCTh TIpMOOB TakKe BapbupoBaja. Ha Bcex
yJacTKax IIPUOPEKHBIX II0YB ObLIN BBIIEJICHBI KaK ca-
XapoJIMTU4YeCKUe, Tak U YO-TrpuoHI.

B oTiinune oT MOpCKoOit BOAbI U IPpyHTA JIUTOPAIU
YUCJIEHHOCTb CaXapOJUTUKOB B MOYBaX CyINpaJUTO-
panu ObL1a BbllIe YUcIeHHOCTH YO-TpuOoB Ha Bcex
ydacTtkax (puc. 5). bonee akTMBHOe pa3BUTHUE IPYMIIbI
caxapoJIMTUYECKUX IPUOOB CBA3aHO C TEM, YTO B MOY-
Bax 3HAYMTEIbHO BBIIIIE CONEPKaHUE OPraHUYECKOTO

ToMm 57  Ne 4 2023



YUCIEHHOCTDb 1 BUJOBOE PASHOOBPA3UE

BeIlleCTBa 3a c4eT chOPMUPOBAHHOTO OPraHOTEHHOTO
TOPU30HTA W HAJIMYUSI PACTUTEBHOCTHU. JlOCTYITHEIE
MUTATEJIbHbIE 3JIEMEHTHl aAKKyMVJIMPYIOTCSI B IIpU-
OpEXHBIX MIOYBAX M BRIMBIBAIOTCS C MEHBIIIEH CKOPO-
CThIO, UeM B TPYHTAaX JIMTOPAJIN.

CpelnHsd 4YUCIEHHOCTh CaXapoOJIUTUYECKUX IPHU-
0oB B nouBax mnoc. beirokamenka, PociasikoBo u Ile-
YEHICKOM T'yObl OKa3alach MPUMEPHO PaBHOM M HAXO-
nuiack Ha ypoBHe ~13 teic. KOE/T. B 3eneHenkoii ryboe
YKCJIEHHOCTh TpUOOB ObLJIa B ABa pa3a HIDKE, a CaMble
HU3KME 3HAUYEHUsI OTMEYEHEI B TT04Be B p-He I. Kora.

MakcumMmanbHOe CpemHee 3HaYeHUe YUCICHHOCTH
YO-rpn60oB B MpuOpeXKHBIX MOYBaxX HAOIIOOAIOCH B
noc. PocnsikoBo u cocrasnsuio 7.77 teic. KOE/r
(puc. 5). B 3enenenxoii ryoe u IledyeHrckoMm 3anmuBe
CpEeIHSISI YMCIEHHOCTh OblIa TIPUMEPHO OMMHAKOBOI
u coctabiisuia 5 teic. KOE/r, B moc. benokameHka —
okoJjio 4 teic. KOE/r, a B p-He 1. Kona okazainach B
5 pa3 HIKe.

B menoM 4MCIIeHHOCTh MUKPOCKOITMYECKUX TPU-
0OOB B IMOYBAX CyINPaTUTOPAIM MyPMaHCKOTO Mobdepe-
Kbs1 BapeHIIeBa MOpSI cOmIacyeTcs CO 3HAYCHUSIMMU,
MOJIyYEHHBIMU B APYTUX paiioHax bapeHueBa Mops.
ComnacHo pesyabrataMm M. 10. Kupuunenu (Kirtsideli,
2009), 4YKWCIEHHOCTb MUKPOMMUILIETOB B IOYBaX B
OKpEeCTHOCTSX IToc. Bapanneii konebdaiachk B MHTEpBa-
Jie ot 2.3 Teic. 1o 16.2 Teic. KOE/T.

YcTaHoBIeHA CUJIbHAS TTOJIOXKUTEIbHAST KOPPEesi-
LIMSI MEX]Yy YMCIIEHHOCTbI0 YO-TrprOOB B pa3IMuHbBIX
cpemax ooutaHus (MOPCKOM BOAE, TPYHTE JIUTOPATIA U
MpUOPEXHOU MOUBE) HA BCEX UCCIIEAOBAHHBIX Y4acT-
Kax (r=0.86—0.92). DTo MOXKeT yKa3bIBaTh Ha CXOKHE
MEXaHM3MBbl pacIpocTpaHeHUs M ajganranun YO-
MUKPOMUIIETOB Ha TPUOPEXKHBIX TEPPUTOPUSIX BHE
3aBUCUMOCTM OT TUMa cyocTpara. B To ke Bpems Ta-
KOW CBSI3U JUJISI CaxapOJIUTUYECKUX TPUOOB OTMEUEHO
He ObIJI0, a UX MaKCUMaJIbHasl YUCIIEHHOCTh IPUYpO-
YyeHa K MpUOpeXHOoil mouyBe, 6ojiee 6oraToil opraHu-
YECKMM BeleCTBOM. B rpyHTax 1MTOpasiu 1 MOPCKOM
BoAe YMCJICHHOCTh YO-rpuboB npeBbliaga YUCICH-
HOCTh caxapajJUTMKOB Ha BCEX MCCIeIOBaHHBIX
yyacTkKax, 3a WMCKJIIOYeHUWEM Haubosiee 3arpsi3HeH-
HbIX. YBEJIMUEHUE 10JIM CaxapoJUTUYECKUX I'PrUOOB B
MOPCKOIi BOJI€ U TPYHTE JIMTOPAJIU MOXKET CBUAETEb-
CTBOBaTb 00 aHTPOMOTE€HHOM 3arpsi3HEHWU JaHHOM
TEPPUTOPUH, B TOM YHMCJIE YTIEBOJOPOAAMU U APYTU-
MU COENMHEHUSIMUA OPraHUYeCcKoil IpUpOoIbI.

Kak B mpubpeskHoii mo4YBe, TaK 1 B TPYHTE JIMTOPa-
JIM, YCIACHHOCTb TpUOOB, BEIpallleHHBIX Ha cpee Ya-
rneka ¢ gobGaBjeHMEeM HedTU, CHUKajlach MO Mepe
YBeJIMYeHMsI KOJIMUECTBA YIJIEBOIOPOAOB B CyOCTpaTe
(r = —0.72—0.83), 4TO MOXET CBUIETEIHLCTBOBATH O
BBICOKOI YSI3BUMOCTU MUKPOMMUIIETOB K JAHHOMY TH-
ny 3arpsi3HeHusI. BbICOKMIT ypOBEHBb 3arpsI3HEHWUS,
BBISIBJICHHBIN B IIpUOpEXHOM 1TouBe B paiioHe T. Ko-
JIBI, TaKXKe HETaTUBHO OTPa3WJICS M Ha YMCJIEHHOCTHU
caxapOJIMTUYECKUX TpUOOB, B TO BpeMsl KakK Ooiee
HU3KWE 3HAYCHMUS COAECPKaHUS YIVIEBOAOPOIOB HE
BJIVSLJI HA KOJIWUYECTBO CaXapOJIUTUKOB.

MUKOJIOTHUA N ®UTOIIATOJIOTI A
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Puc. 5. YucneHHoOCTh TPMOOB B MOYBAX CYNPaIUTOPATU
BapeHlieBoMopckoro rnmodepexnss MypMaHCKoii 00J1.

PaszHooOpa3ne rpuboB B MPUOPEXKHBIX MOYBAX U
TpyHTaxX JuTopaiu 6110 cxoxuM. Haubosnbliee BU-
JIOBOE pa3HOOOpa3ue rpruboB OTMEYEHO B MOYBAX CYy-
npamuTopanu Kojbckoro 3amusa (roc. benokameHka),
YTO, OOYCJIOBJIEHO MOIIHOCTBIO U C(hOPMUPOBAHHO-
CTbIO OPraHOTEHHOTO CJIOSI TIOYBBI, a TAKXKE Pa3HO00-
pa3ueM pacTUTEILHOTO TMOoKpoBa. BaxHbIM (dakTo-
pOM yBeJInueHUs1 rpuOHOro pa3HooOpasus B noc. be-
JIOKaMeHKa MOXET CJIYXXMTb pe3Kas ypOaHMu3allus,
0o0yc/IOBJIeHHasi MacCOBbIM MOTOKOM cClojia Jitojeii B
npouecce crpoutesibeTBa (¢ 2017 1.) Konbekoii Bepdu.

B mpuGpexXHBIX MOYBaxX UCCIEIYeMbIX P-HOB BbI-
COKO€ pa3HOOOpa3re OTMEUYEHO CPEenr MPeICTaBUTe-
Jeit mopsinka Eurotiales, MeHbIIIee — Cpeay MpencTa-
BuTeseit mopsinka Hypocreales. OcTaabHBIC BBISIBICH-
HBIe TPUOBI IPYTUX TOPSIAKOB MPEICTaBICHBI OTHIM-
IBYMsI BUIAMM.

JOMUHUPYIOITMMHI B TIOYBAX CYIMPaTUTOPAIN I0-
Oepexbsa bapeHiieBa MOps ObLINM CIEAYIONINE BUALL: B
r. Kona — Aspergillus fumigatus, Penicillium jensenii,
P. simplicissimum, Trichoderma sp., B moc. beiokameH-
Ka — Penicillium herquei, Talaromyces purpureogenus, B
noc. PociuskoBo — Penicillium glabrum, c/o mycelia
sterilia. Penicillium solitum oxa3ajacsi TOMUHUPYIOIIUM
B IMPUOPEXKHBIX ITOYBAX HACEJIEHHBIX ITyHKTOB beno-
KaMeHka u PociisikoBo, a Takxke B nouBax [leyeHrcko-
ro 3anuBa. Heo6xoquMo OTMETUTh, YTO OOLIMM JO-
MUHaAHTOM IS 00ceayeMbix ydacTKoB Komabckoro
3aJIMBa oKasajics aHToMolaToreHHbIin (Weng et al.,
2019) mukpomuuet Cordyceps farinosa ¢ TIpOCTpaH-
CTBEHHOM 4JacToToii BcTpeyaemoct oT 60 1o 100%.
M3BecTHO, UTO JAaHHBIN BUJI 4acTO BCTpedaeTcsl Ha
tepputopun OunngHaonu (Vanninen, 1996), kotopast
rPaHUYUT C P-HOM ucclienoBaHuii. [TouBa — OCHOB-
Hoe Mmecto obutaHusi Buga C. farinosa, OMHAKO OH
MOXET BBIIEISTHCS U3 BO3MyXa, BOIbl U PACTEHUI1, a
TaKKe U3 MePbeB U TTOMeTa CBOOOTHOXMBYIITNX TITHII.
HomunupoBanue C. farinosa, cKopee BCEro, CBSI3aHO
C T€M, YTO OH MOXET 3apa’kaTh BOTHBIX HACEKOMBIX
(Takux kaK Komapsl) (Zimmermann, 2008; Weng et al.,
2019), obuTaMX B MPUOPEXKHBIX MOPCKUX 3KOCU-
cTeMax.
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B IleuyeHrckoii ryde moOMMHaHTaMM 10 IPOCTPaH-
CTBEHHOI 4acTOTe€ BCTPEYAEMOCTU OKa3aJIUCh BUIbI
Talaromyces purpureogenus w Penicillium hirsutum.
B 3eneneukoii rydoe momuHupoBanu P. chrysogenum n
P. hirsutum. Co 100%-i1 BCTpeuaeMOCTbIO B ITOYBaXx
000MX YYaCTKOB BCTpeuasicsl 0eblii CTepUJIbHBII MU-
LEIWii, YTO OTMEYaaud W APyrue aBTOPBI I IIpU-
OpEXHBIX TEPPUTOPUI apKTUIECKUX M CyOapKTHUE-
ckux Mopeii (Bubnova, 2010; Bubnova, Nikitin, 2017).
dopmupoBaHUe CTEPUITBHOTO MUIIETNS Y TPUOOB SB-
JsieTcst (pU3MOJIOTUUECKOM agarnTanueii JJIsT Ipeono-
JICHUsI OTpULIATEJIbHBIX TEMIEPATyp B CYpOBBIX apK-
TYeckux ycimoBusx (Singh, 2006).

B mnouBax cynpajiuTopasii 4acToO BbIIEISINUCH
o61uskue K Penicillium Bunpl pona Talaromyces. Tak,
Talaromyces duclauxii BcTpedalicsi B IIPUOPEXHBIX
noyBax noc. bemokamenka, Bun 1. rugulosus — B mpu-
OpexxHbIX MouyBax noc. PociaskoBo. YacTo BcTpeuae-
MbIit (ot 30 o 60% 110 Mirchink, 1988) T. purpureo-
genus OTMEUYEH BO BCEX UCCIIETyeMbIX P-HaX, OMHAKO B
rmoc. PocisikoBo OH BbIJie/IeH HEe U3 MOYBbI, a U3 MOP-
ckolt Bonbl. Mukpomuuietsl 1. purpureogenus v T. ru-
gulosus OTHOCSITCS K IpyIne NOTeHIIMAIbHO MaTOTeH-
HbIX TpuboB (de Hoog et al., 2020). PoacTBeHHBbII K
Talaromyces Bun, Ascospirella lutea BcTpedancs B I10C.
benokamenka n B [ledeHTCcKOIi ry0e.

Cpenu nipencrasuteneit pona Trichoderma noMu-
HUpYIOLIEi Mo yactore BcTpeyaeMocTu (co 100%-it
BCTPEYaeMOCTbhIO), HO C HU3KMM OOMJIMEM, BO BCEX
MSATU UCCIeAyeMbIX p-Hax okasanach 1. viride. Yacto
BblIessinacek 1. koningii, oHa Oblla OTMEYeHa Ha BCeX
yyacTkax, kpome IledeHrckoit ryosl. MukpoMmuier
T. polysporum ObUI peAKUM BUIOM B MPUOPEXKHBIX
nouBax I. Kojia u B rpyHTax auropanu moc. benoka-
MEHKa.

YucieHHOCTh U pa3HOOOpa3re MpUOpPEeXKHONH MU-
KOOMOTHI OIpeIeIsieTCs MHOXKECTBOM (haKTOpOB, Ta-
KMX KaK HAUIMYWUE NOCTYITHBIX MUTATEIbHBIX BEIIECTB,
MEXaHWYECKUI COoCTaB IpyHTa, HAJTU4YWE PACTUTEIb-
HOTO MOKpOBa, TMAPOTEPMUUYECKHE YCIOBUS U ypO-
BEHb aHTPOIIOTEHHOTO Bo3/eiicTBuUs. B p-Hax ¢ BeIpa-
>KEHHOI aHTPONOreHHOM Harpy3kKoii HaOaromaeTcs
OoJjiee BBICOKOE T'pMOHOE pa3HOOOpa3ue B MOYBE U
MeCYaHOM TPYHTE MPUOPEXHOI 30HBI U YBEJINUYCHUE
JIOJIV YCJIOBHO-MATOT€HHBIX MUKPOMUIIETOB.

SAKJIIOYEHHME

BrigBaenHasgs MMKOOMOTA TIPUOPEKHBIX MOPCKHUX
aKocucTeM bapeHiieBa Mops TpeacTaBiieHa TpeuMy-
IIECTBEHHO (PaKyJIbTaTUBHBIMU MOPCKUMH TpUOGaAMU
TePPUTEHHOIo IpoucXoxaeHus1. KoimmuecTBO MUK-
POMMIIETOB B ITOUBaX CyNpaJIMTOPAJIv Ha ABa-TPU I10-
pgaKa BBIIIE UX YHUCIEHHOCTU B IPYHTAX JIUTOPANIH.
B Mopckoii Bolie YMCIEHHOCTh TPUOOB HACYUThIBAIA
BCETO HECKOJILKO eIMHUIL Ha MJI. B rpyHTax auTopanu
1 MOPCKOI BoJie YNCIEHHOCTh YO-rprO0OB MpeBhIla-
JIa YMCJIIEHHOCTb CaxapaJuTUKOB Ha BCeX UCCIEmO-
BaHHBIX ydacTKaxX, 3a MCKJIOYeHUeM HauboJjee 3a-

MUKOJOI'A U PUTOIIATOJIOTUA

IPSI3HEHHBIX. YBEJIUYEeHUE OOMU CaXapOJUTHUIYECKHUX
rpubOB B MOPCKOII BOAE M TPYHTE JUTOPATU MOXKET
CBHUCTEIILCTBOBATH 00 AaHTPOIIOT€HHOM 3arpsi3HEHUU
JTaHHOM TEPPUTOPUHN, B TOM YKCJIE YIIIEBOTOPOIAMU U
JIPYTUMU COSTUHEHUSIMU OPraHNYeCKOi IIpUpPOIHI.

BunoBoe pasHooOpasne MUKpPOMUIIETOB B ypOa-
HU3WPOBAHHBIX U aHTPOIIOTEHHO 3arpsi3HEHHBIX P-HaX
Koinbckoro 3anuBa npeBhIIaeT JTaHHBINA IT0Ka3aTelb B
yciaoBHO (hoHOBOM (3eeHenKas ryda) 1 Majio Hapy-
meHHoM (IleueHrckuit 3anuB) p-Hax. C yBeJIUYeHU-
€M aHTPOMNOTeHHOI Harpy3ku (B TOM YMCJIE B YCJIO-
BUSIX 3aTPsSI3HEHUSI YIIIEBOAOPOAAMI) B IPUOPEKHBIX
p-Hax OTMEYeHO yBeJIMYEHHUE JOJIU NMTaTOTeHHBIX U TT0-
TEHILIMAJILHO ITaTOr€HHBIX TPUOOB.

Bricokuit ypoBeHb 3arpsi3HeHUSI YIJIeBOAOPOAaMU
HEraTMBHO OTpa3WICS Ha YMCIIEHHOCTH CaxapOJUTH-
YeCKUX I'PUOOB B MMPUOPEXKHOM IMOUBE, B TO BpeMsI KaK
boJiee HU3KYE 3HAUCHMUS COIepXKaHUSI YTIIeBOAOPOAOB
He BJIMSUIA Ha KOJIMYECTBO CaxapOJIMTUKOB. YucieH-
HOCTh TpUOOB, BEIpAIllcHHBIX Ha cpeae Yameka ¢ g0-
OaBneHMEeM HeTU, CHUKAIACh IO Mepe YBESITUUYCHUS
KOJIMYECTBA YITIEBOOOPOIOB KaK B IPUOPEXKHOIT MOY-
Be, TaK U B TPYHTE JINTOPAJIU, YTO MOXET CBUIAETEIb-
CTBOBAaTh O BBICOKOI YSI3BUMOCTH MUKPOMMUIIETOB K
JTaHHOMY TUITY 3arpPsI3HEHUS.

Mopckue rpuObI, BBIJICJICHHBIE B apKTUYECKUX
MECTOOOMTAHMSIX, IIPEACTABIISIIOT IIPOMBIIIUICHHBIN 1
5KOJIOTUYECKUIT UHTEPEC, OCKOILKY MOTYT 06J1a1aTh
MOJIE3HBIMU LTSI YeJIoBeKa OMOXUMHYECKUMU CBOii-
CTBaMU, HaIlpuMep, OBITh HOTEHIIMAJIbHBIM UCTOYHU -
KOM 1IEHHBIX (DEPMEHTOB, a TAKXKE IIPUMEHSITHCS IS
co31aHus GUOTIpeIapaToB B peMeINalIMOHHBIX MEPO-
MPUATUSIX TI0 OYUCTKE MPUOPEKHBIX TEPPUTOPUIL OT
HehTenpoOayKTOB.

I[ITaMMBbl MUKPOCKOIIMYECKUX TPUOOB BKIIIOYEHBI
B 3apETMCTPUPOBAHHYIO B MEXIYHAPOIHOM KaTaJloTe
repbapreB Mupa KOJJICKIIUIO JJabopaTOpuy Ha3eM-
HbIX 9kocucteM UTITIDC (c akponumoMm INEP Her-
barium of Institute of the Industrial Ecology Problems
of the North of the Kola Science Center of the Russian
Academy of Sciences).
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6opaToOpUM T€O3KOJIOTUU U PALIMOHATBHOTO IIPU-
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A.C. CommHoi1 3a TTOMOIIb B IIPOBEICHUN CTATUCTH -
YeCKOTo aHaIn3a. DKCIeAULIMOHHBIC pabOThI 1 OTOOD
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The Number and Species Diversity of Cultured Microfungi on the Barents Sea Coast
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The number and diversity of cultivated microscopic fungi isolated from seawater, littoral and supralittoral soil on
the coast of the Barents Sea were studied. Communities of microfungi are mainly represented by facultative ma-
rine fungi of terrigenous origin. The isolates mainly belonged to anamorphic fungi of the department Ascomycota
and are represented by the genera Penicillium, Aspergillus, Talaromyces, Trichoderma, Acremonium etc., charac-
teristic of the cold northern seas. The frequently found species in the study area were Aspergillus brasiliensis, Pen-
icillium hirsutum, P. glabrum, P. spinulosum, P. janczewskii, Trichoderma koningii, T. viride, Talaromyces purpu-
reogenus. The number of fungi in the supralittoral soil is two to three orders of magnitude higher than in the soils
of the littoral zone and averaged from 4 to 13 thousand CFU/g. In sea water, the number of fungi was only a few
units per ml. The maximum number of saccharolytic fungi was noted in the soils of the supralittoral zone. In the
soils of the littoral and sea water, the number of hydrocarbon-oxidizing fungi varied from 52.5 to 143.3 CFU/g
and from 0 to 4 CFU/ml, respectively. The number of saccharolytics varied from 0 to 113 CFU/g in the littoral
soil and from 0 to 3 CFU/mL in sea water in all the studied areas, except for the most polluted ones, where it
reached values of 200 CFU/g. An increase in the proportion of saccharolytic fungi in sea water and littoral may
indicate anthropogenic pollution of the area, including hydrocarbons and other organic compounds. The urban-
ized areas of the Kola Bay with a high anthropogenic load were characterized by a richer species diversity and an
increase in the proportion of pathogenic and opportunistic forms of microscopic fungi. A high level of hydrocar-
bon pollution negatively affected the number of saccharolytic fungi, while lower values of hydrocarbon content
did not affect the number of saccharolytics. The number of fungi grown on Czapek’s mineral medium decreased
as the amount of hydrocarbons both in sea water and in the littoral zone increased, which may indicate a high
vulnerability of marine microfungi to pollution.

Keywords: Arctic, anthropogenic pressure, abundance of microfungi, Kola Peninsula, mycobiota of marine eco-
systems, petroleum hydrocarbons
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