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CriiikicTh MiKpoMineTiB, BUAIJIEHUX i3 YOpHO3eMY
3BUYAIHOTO i TEXHO3EMiB, IO CyMiCHOI il KaJ/IMif0, HIKeJIo,
KyIIpyMYy, IIUHKY 1 IJIIOMOyMYy

(ITpedcmasaeno axademirom HAH Yrpainu /1. M. I'podsuncorum)

Llocaidoicerno cmitikicms Mikpomiyemis 0o cymichol 0ii cnoiykx Kaomito, YunKy, HiKero, Kyn-
pymy © naromobymy. Hativymausiwumy 90 MIHIMAGADHO20 8MICTNY BANCKUL MEMANAIE (0112Jr
i Cd*T — 2,25: Ni*t — 3,0: Pb*T — 15,0; Zn*t — 17,5 me/a) y cepedosuwyi Hanexa e Absi-
dia butleri, Mortierella vinacea, Cunninghamella echinulata, Curvularia tuberculata, Fusarium
solani, modi ax y Trichoderma longibrachiatum, Alternaria alternata, Penicillium sp4 © Mucor
globosus 6i0miueno caabKut picm HaA8IMb NPU MAKCUMAALHIT KOHUEHMPALT (0112Jr i Cd*t —
150; NiT — 200; Pb** — 1000; Zn*t — 1150 me/n). Hokasano, wo nataxmueniwe axymy-
A1010Mo KaoMmit Botrytis cinerea i Mortierella jenkini, nixeav — B. cinerea, Aspergillus wentii,
M. jenkini i T. longibrachiatum, xynpym — Aspergillus niger, Fusarium oxysporum i Penicil-
lium vinaceum, a yunx — M. jenkini. YV biavwocmi mikpomiuemic memnu aKYMYAAULE YUHKY
Hatmenwi ceped IHWuUT Memanis.

VY rernepiiHiii Yac rpyHTH, 0OCOOJIUBO IPOMUCJIOBUX PEriOHIB Y KpaiHU, 3a3HAIOTH 3HAYHOTO TEXHO-
TEeHHOTO BILIUBY. Y PE3yJIbTATI MisIbHOCTI METALYPTifiHUX MiANIPUEMCTB Ta pyHo30aradyBaIbHIX
dabpuk B egadoTonax HAKOIMUIYETHCS 3HATHA KiJIbKICTh CIIOIYK Ba)KKUX MeTAIB i (OPMYyIOThH-
csl JIOKAJIbHI aTMOreoxiMmiuni anomaJiii BMiCTy KaJMilo, HiKeJO, ILIIOMOyMYy, IMHKY 1 KyIPyMy
B mpomucyioBo-cemitebunx 3onax [TAT “ApcenopMirran Kpusuit Pir” Ta ripamdoszbaradyBaJib-
Hux Kombinaris Kpusopixkzks [1|. BHaciiiok Takoro BILIMBY B TEXHO3eMaX CTBOPIOIOTHCS MIEPei-
YMOBU 3MiHM KUIBKICHOIO Ta TAKCOHOMIYHOIO CKJIAJy [eHO3y MiKpoopraismis |2, 3|.

s mporHo3yBaHHS HAC/IIKIB 3a0pyaHEeHHs €JadOTOIIB CIIOIYKAME BaXKKUX METAJB JI0-
[IUIBHAM € BU3HAYEHHs 0CO0INBOCTEH PYHKITIOHYBAHHS MIKPOMIIIETIB 38 yMOB [Iil PI3HUX KOHIICH-
TpaIiii TOKCUIHUX CHOJIYK. 30KpeMa, X PE3UCTEHTHICTD JI0 HECIPUATIMBUX YMOB Ta Iy TJIUBICTDH
(upurnivenHst pocry abo 3arubesb Opraui3MiB) BUSIBJISIOTHCS 38 [IEBHOTO PiBHsI HECIIPHUSITIIMBOIO
dakropy [4]. Takoxk ocTaHHIM YACOM JIOCUTH AKTUBHO OOrOBOPIOETHCSI MOXKJIMBICTH BUKOPUCTAH-
He MIKPOMINETiB 9K 0io/IorivHuX iHAMKATOPIB piBHA 3a0pymaHEHHS T'PYHTIB BHACIIIOK IX TOJIE-
PAHTHOCTI Ta 3/I@THOCTI aKyMyJoBaTu Tokcu4Hi criosyku [5]. IIpore smmarorsbest He3'sicoBaHUME
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NUTAHHS CTIAKOCTI TPYHTOBHX MIKPOMIIIETIB Ta HAKOIWYEHHS HUMH 10HIB BayKKUX MeETAJIB 3a
YMOB CyMiCHOI Jiil TOKCUMYHUX CIOJIYK.

Mu craBuwIm 3a MeTy JIOCTIXKEHHS CTIAKOCTI MIKpPOMIIETIB 70 CYMICHOI'O BILIUBY CIIOJIYK
KaJIMIi0, Ky[IPpyMYy, HIKeJI0, ITIOMOYMY 1 IIMHKY Ta BU3HAYEHHS CTYIICHS aKyMYJISINl I0HIB BA2KKIX
MeTaJIiB.

PesucreHTHICTD 10 10HIB BaXKKUX MeTaJsliB BU3Ha4Ya u B 49 BUJIB MiKpOMIIETIB, BUJIIJIEHUX
3 TexHo3eMiB npomucsioBux mignpuemcts Kpusoro Pory (ITAT “ApcesopMirran Kpusuit Pir”,
BAT “Kpusopisbkuii cypukosuii 3apox’, ITAT “Ilipniunuii ripaudosbaradyBaibHuii KombiHatT”)
i yoprozemy 3Buuaitnoro (cmt Ilerpose, Kiposorpajceka 06.1.). [nenrudikariio npoBoauiu 3a Bu-
3HAYHUKAMU BITUYM3HIHUX Ta 3apyOlKHUX aBropis |6, 7|. KyasrusyBaiau MikpoMineru Ha arapuso-
BaHomy cepeosuni Yamneka 3 gonasanasam Cd(NO3)s-4Ho0, Cu(NO3)2-3H20, Ni(NO3)2-6H20O,
Zn(NO3)y - 6H20, Pb(NOg3)2 3 pospaxysky rpammdso jgomycrumux konnenrpaniii (IIK) mis
koxkuoro enemenrta (Cu — 3,0; Cd — 3,0; Ni — 4,0; Pb — 20,0 1 Zn — 23,0 mMr/Js1 noxKuBHOIo
cepezouna) B Kigbkocri 0,75; 15 3; 5; 7; 10; 15; 20 1 50 TAK. Pict kosoniii Ha cepemoBuiii
Yarmeka 6e3 BMICTY BaXXKUX MeTaJiB OyB KOHTPOJIEM.

[TopiBHsIbHE Bu3HAYEHHS 3MiH MOPQOJIOTTIYHNX O3HAK MIKPOCKOIIIYHUX IpubiB Ipu il BUCO-
KUX KOHIIEHTPAIIIN CIOJIYK KaJIMi0, HIKEJII0, KYIIPYMY, IUHKY 1 IVTFOMOYyMY TTPOBOJIMIIN 38 JIOIIOMO-
rOI0 CKaHyBaJIbHOTO ejleKTpoHHoro Mikpockorna JEOL JSM-35¢ (fmonist) y neHTpi esleKTpoHHOT
Mikpockomil Ta mikpoanamizy lacruryry 6oraniku im. M. I'. Xomognoro HAH Ykpaiuu. [Ipemapar
FOTYBAJIA IJISIXOM OTPUMAHHS BiJIONTKA MINEJ0 Ha MOBEPXHI JIATYHHOIO CTEPXKHS, 3 TOJAJIb-
UM BHUCYILyBaHHSIM BiIOUTKa Ta HalMIeHHsAM fioro 3os0roMm (Hammwmosad FINE JFC-1100, So-
Hist). JLj1st HpOBEICHHST JIOCIIPKEeHb BUKOPUCTOBYBAJIU JHAIla30H 1HCTPYMEHTATIBLHOTO 301/IbIIEHHST
Big x1000 mo x20000 [§].

st BUBYEHHSI 3/]ATHOCTI HAKOIMYIYBATH CIIOJIYKHM BayKKUX MeTaJsiiB OyJiu BimiOpaHi sik jgoMi-
HaHTHi, TaK 1 TWIIOBO YaCTi BUIU MIKPOMIIETIB y MIKOI€HO3aX MPUPOIHUX i 3a0pyaHEHUX e1a-
doromis. Y maboparopuomy mocaimi Trichoderma longibrachiatum Rifai, Alternaria alternata
(Fr.) Keissl, Aspergillus niger Tiegh, Aspergillus wentii Thom et Church, Fusarium oxysporum
E.F. Sm. Et Swingle, Penicillium vinaceum J.C. Gilman & E.V. Abbott, Botrytis cinerea
Persoon ex Fries, Cladosporium cladosporioides (Fresen) G.A. de Vries i Mortierella jenki-
ni Naumov KyapTuByBaiau Ha pigromy cepegosumg Jameka 3 momasanasm Cd(NOs)e - 4HoO,
Cu(NOs3)s - 3H20, Ni(NO3)s - 6H20 i Zn(NOj3)s - 6H2O B ronnenrpanisx 0,5; 1,0; 1,5; 2,0; 3,0
I'IK npu 27 °C uporsirom 14 xi6. Pict kosoniit ma cepemosumi Yameka 6e3 BMICTy BarKKHUX
MeTaiB OYB KOHTPOJIEM.

Hakonuyennst nikesro, KaJiMito, KylnpyMy i IIMHKY OIHIOBAJIN 3 BUKOPUCTAHHSAM METOIMIHIX
BKA3iBOK IIIO/I0 BU3HAYEHHS BaXKKUX METAJIiB y I'PYHTaX ClIbCLKOTOCIOAAPCHKUX YTifb 1 Mpo-
aykiil pocauaauirrsa [9]. ITigroroeky npob st aHaI3y TPOBOIMIIN 3a JIOIOMOIOK €KCTPAKIIT
A30THOI0 KUCJI0TOI0 (po3Besennst 1 : 1). Bumicr BaxKKux MerasiB BU3HAYAIM HA ATOMHO-abCOPO-
niitaomy crekrpodoromerpi C-115 (Ykpaina).

PesysbraTn ekcriepuMeHTiB MOKA3aJIH, M0 MIKPOMIIETH MaIOTh Pi3HY IyTJIUBICTDL J0 IiIBUIIE-
HOTO BMICTY BazKkuxX MeTasuis (tabi. 1). 10% mpociimkennx sunis (A. butleri, M. vinacea, C. echi-
nulata, C. tuberculata i F. solani) Gyim HafIyT/IMBIIIME /10 10HIB BAXKKUX METAJIB 1 IPUIMHSAIN
picT Bxke mipu TX MiHIMaJIBHI KOHIeHTPaIlil. 3i 30ibIIEHHSIM B arapu30BaAHOMY CEPEJIOBUII TOK-
cukanTis 10 3 T'IK npomosxysamu poctu 81% sunis. Ilpu migsumenni konmnenrparii g0 5 TIK
BizicyTHiCTH pocTy crocrepiranacs y 24% Buiis (kpiMm mepesivenux Buile Takox M. corticola,
B. cinerea 1 A. wentii). Ha cepenosunii 3 BmicToMm croiyk Baxkkux Meranis 7 IJIK nomarkoso
npunuHsiia pict jume A. glauca.
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3 nomaabmuM 301/bIeHHIM BMicTy TokcuKaHTiB 10 10 JIK gy TinBuMu BUSBUIUCST BUIH PO-
niB Absidia, Botrytis, Cladosporium, Curvularia, Cunninghamella, Eupenicillium i Paecilomyces.
ITpore 39% BuBUYeHNX MIKpOMINETIB, IO HAJIEXKAThL 10 poais Alternaria, Aspergillus, Chetomium,
Fusarium, Humicola, Mortierella, Mucor, Penicillium i Trichoderma, BusiBJsiin BiTHOCHY pe-
3UCTEHTHICTH 110 i0HIB Baxkkux metasiB npu 10 K. Ilpuwdomy 3 mHuX myxke mobpuit i mobpuit
picr mamu 68% Bugis. CrifikicTb 10 KOMILIEKCY IOHIB BaKKUX MeTaJiB NpuTamanHa Penicil-
lium vinaceum, A. nidulans, A. ustus, M. isabelina, F. oxysporum, F. javanicum, C. globosum,
H. brevisi A. fumigatus, siki maju nobpwii i cirabkuii pict mpu 20 I'JIK. Yy timBumu no 3a3HavueHOl
KOHIEHTpAIl] BaXKKUX MeTasiB BusBuiucsa Penicillium spb, M. jenkini, A. niger, A. ochraceus,
T. viride i M. piriformis. HafiBury pesucTeHTHICTD IO A30THOKUCINX CIIOJYK KyIPYMY, IHHKY,
HIKeJTI0, KaaMito 1 mmoMbyMy BusiBsistan jmie 1. longibrachiatum, A. alternata, Penicillium spj
i M. globosus, cirabkuii picT gkux BimMidaBCd HABITH IPU MAKCHMAJILHIN KOHIEHTPAIll TOKCHU-
KaHTiB (auB. Tabi. 1).

Kynbrypasnbui ta mopdosoriani 3minn MikpowineTiB mpu il BUCOKHX KOHIIEHTPAIH BarK-
KIX METAJIB CIIOCTEPIraloThcst JocuTh dacto. B. A. TepexoBoto 6y/10 BCTAHOBJIEHO MPUTHIYEHHST
[IPOPOCTAHHS KOHIIiN Ta 3MEHINeHHd 1X PO3MipiB y Fusarium oxysporum y cepenoBuirli Jarreka
3 BMICTOM CHOJIyK KaJMito B KOHIleHTparii 20 Mr/j, Toji siK Jyisi TeMHO3a0apBJIeHUX KOHIIiii
Stemphylium sp. nomibauii edexr Bigmiuascs npu Kourenrpanii 200 mr/u. B ekcnepumenTax
3 NUHKOM y BUIiB poay Phoma BusBieHo 3Mminn 3abapBjieHHS KOJIOHII, 3BYKeHHSI 30HHU IirMEH-
Tarlil, IPUCKOPEHHsI JIO3PIBaHHs MIKHIJI, $IKi CTBOPIOBAJIM 3€PHUCTICTH MOBEpxHI KoJIoHil [10].

Haromicts mopdoitorivuni 3minu mpeacTaBuuKiB pomy Penicillium mim BILTHBOM CIOIYK KaJl-
Mif0, HIKeJIIO, IMHKY, KYIPyMYy i iyrroMOyMy BUBY€eHI 3HAYHO MeHIe. Harm moctiKeHHs oka3aim
(puc. 1), mo y P. vinaceum 3a ymMoB cyMmicHOI il crioiyk Baxkkux Merasis upu 10 TJIK nosxu-
Ha KOHiZleHOCHIB 3MeHimyBasaca Ha 22%, a ix TopmuHa — Ha 30% Juile opu MaKCHMAJILHIM
KoHIeHTparii. ITig BIVIMBOM OCTAaHHBOI 3MEHIIyBaJacsa JIOBXKMHA KoHimieHocmis Ha 44%. Memnm
icroTHEX 3MiH 3a3HaBaJia MOpdosoridHa Oy/10Ba KicTOUoK. 3a HasBHOCTI B cepenopuimi 10 i 20
I'TK TokcukanTis yrsopiopaimucs Ha 20 1 60% menm Bumosxkeni crepurmu. Popma i posmipu
KOHiJII B ycixX BapiaHTax JOC/JIIB He 3MIHIOBAJIACd, IIPOTE IPU BUCOKUX KOHIIEHTPAIIAX YyIIO-
BlbHIOBaJI0CH X (bopmyBanHs. [lin BrummBoM crioyk Baxkkux metastip npu 10 TJIK kisbkicTb
KOHIIi#l y JraHIioKKax 3meniryBajacs, Toai gk nupu 20 [JIK saHoKe 3 HIX He yTBOPIOBAJIUCH.

Y 1nporo BUIY MiJl BIUIMBOM DPI3HUX KOHIIEHTPAI#l TOKCHYHUX CIIOJYK 3MIHIOBAJIUCS TAKOXK
i KyabTypasibai o3naku. Tak, Byke MiHIMaJIbHHII BMICT BaXXKUX METAJIB y CEPEIOBHINI Jarreka
[PU3BOMUB /10 (DOPMYBAHHSI MEHIIUX 33 PO3MIPOM KOJIOHIH P. vinaceum, a NpH IOJAJIBITIOMY
Ii/[BUIIEHH] KOHIIEHTPAIll TOKCHYHUX CIIOJIYK 3MIHIOBABCsI KOJIP HOBITPsiHOTO (Biz GJIaKUTHYBa-
TO-3€JIeHOr0 B KOHTpoJii 10 6imoro sxke npu 1 IJIK) i cyberparsoro minesito (Big TeMHO-JILIO-
BOro B KOHTpOJIi j10 TeMuo-Kopuunesoro npu 20 I'JIK crmonyk kaamito, HIKeII0, IUHKY, KyIPyMy
i noMbymy ). 3abapBiieHHs] KPAIUIMH eKCyJIaTy BapiloBaJio BiJl CBITJIO-?KOBTOIO B KOHTPOJI JI0
temuo-koBroro mpu 10 T'JIK, a npu 20 ['J/IK Bonu B3araji me yrBopioBaJincs. Takoxk 3MiHIOBa-
Jlacd IHTEHCUBHICTD BUJIIJIEHHS HIIMEHTY B CEPEJIOBUINE, IIPO IO CBLIYUTH 3MiHA MO0 KOJBOPY
(BiJL JILJIOBO-KOPUYHEBOI'O B KOHTPOJIL, 710 TeMHO-KopuaHeBoro ke mpu 7 [JIK).

Bucokwuit BMicT CIOJIYK BaXXKUX METAJIB y CEPEIOBUII BILIMBAE HE JIAIIE Ha MOPQOJIOridHi
Ta KyJAbTYPaJbHI O3HAKM MIKPOMIIIETIB, & TAKOXK 1 Ha IHTEHCUBHICTb aKyMYJIIil TOKCUKAHTIB.
H. M. 2K nanosa, JI. I. Bacmiescbka nokazamnm, mo F. oxysporum 3naranii Hakonuaysatu 66—70%
ioniB kynpymy, a Stemphylium sp. i C. cladosporioides — no 100% [11]. A.1. @okinoro 3i cmis-
aBT. BUABJIEHO, MO Fusarium sp. 3pmaTamit Hakommuysatu 36,5% ionis mikemo Ta 58,8% ionis
Kynpymy, Toai sik F. ozysporum moxke akymysosarn 100% ionis mwitombymy 3 posuuny [12]. 3a
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Puc. 1. Mopdosoriani 3minn konigienocmiB Penicillium vinaceum mim BIIMBOM PI3HUX KOHIIEHTPAIIii CIIOIYK
BaXKKNUX METaJIiB

namuvu M. S. Price, J. J. Classen, G. A. Payne, A. niger axymy.moe g0 70% ionis nunky [13]. Ix
HAKOIMYIEHHsT 3HATHOIO MIPOIO 3aJIEXKUTH BiJl BUOBOI HAJIEYKHOCTI MIKPOMIIIETIB, IO MOYKHA T10-
SICHUTHU CKJIQJIOM KOMIIOHEHTIB KJIITUHHOI 000JIOHKH T'pubiB, fKi 371aTHI 3B’I3yBaT 10HU BaXKKUX
MeratiB. OCHOBHUMHU XIMIYHUME T'PyHaMH, M0 MOYXKYTb HEHTpai3yBaTH 10HU BaXKKUX MeTaJsIiB
y KJIITHHAX € aleTaMiIHi IPyIu XiTUHY, TiAPOKCUIbHI IPYIN HMOJIIyKpPIiB, Cy/IbriApuIbHi i Kap-
6okcuiibHI TPy 6LIKiB, amino- i docdarni rpynu HykieiHoBux kucjaor (14, 15]. Oxnak Bubde-
HHsI 0COOJIMBOCTEN aKyMyJIsIil MiKpoMilleTaMu JIEKIJTbKOX 10HIB BaXKKUX METaJiB 3a 1X HasgBHOCTI
B HaJIJIMIIKOBIM KIJILKOCTI B CEPEIOBHIII IPAKTUIHO HE IIPOBOIUJIOCS.

Harrri ekcriepuMeHTH OKa3aJ1u, 1110 PiBeHb HAKONIMYEHHS BayKKUX METAJIB 3aJ€KUTh BiJl 4y T-
JIMBOCTI JTO HUX JIOC/II?KEHUX BHUJIB MiKPOMIIIETIB, a TAKOXK BiJl BMICTY BasKKHX METAJIB B eqado-
TOIlaX, 3 IKUX BOHM Oyian BuAiaeHi. OTpuMaHi pe3yJbTaTd JAI0Th IiJICTaBy CTBEPIKYBATH, IO
HallaK THBHIIIIe TIONIMHAIOTH Kajamiit A. wentii, A. alternata, B. cinerea i M. jenkini (puc. 2). IIpo
BUJIOCIIENMDIYHICTD aKyMyJIsIiil 10HIB BaXKKUX MeTaJiB CBIIYMTL TOI (paKT, M0 3 IABUIIEHHIM
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Altcr’na’ria alternata Aspergillus wentii

B Penicillium vinaceun Trichoderma longibrachiatum [&] Fusarium oxysporum

B& Botrytis cinerea Mortierella jenkini B Cladosporium cladosporioides

Puc. 2. Akymyusiiis ioHIB BaKKHX MeTaJIiB IPYHTOBUMHU MIKPOCKOIIYHMMYU rpubamu (MKI/T CyXOl pedYOBUHN)

piBus kagmito B cepemopuit 1o 0,56 TIAK A. wentii i M. jenkini makonuuaysaysu fioro y 5,7 Ta
7,4 paza Oinbiue, Tomui sk A. alternata — y 2,7 pasa, a B. cinerea — e na 10%. Anasoriuna
TeHeHIlis criocTepiraacs i npu kourentparii 1 IIK: B. cinerea akymysioBas KaaMiit y 4,7 pasa
6i/ibIlle TIOPIBHSHO 3 KOHTpOJieM, To/i sK iHmm Bugm — y 10-13 pasiB. 3 mifBUINEHHSM BMIiCTY
KQJIMIIO y TIOKUBHOMY CEPEIOBUINI aKTUBI3YIOTHCs MIPOIECU HOro MOTJIMHAHHS KiiTuHamu B. ci-
nerea i M. jenkini nopisusino 3 A. alternata i A. wentii. Tax, npu 2 ITIK A. alternata i A. wentii
akymyJroBaan kaamiii y 15,6-16,9, B. cinerea i M. jenkini — y 19,9-21,9 paza 6isbire, Tomi sk
npu 3 I/IK — y 16,2-16,9 Ta y 23,3 pa3za Biamosimno.
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Hocmimkeni Buau MIKPOCKOIIYHUX TI'PUDOIB JTOCUTH AKTUBHO IMOIVIMHAJIU HIKEJIb Ta KYIIPYM.
IIputomy BCTaHOBJIEHO, IO BXKe TPU MiHIMAIbHIN KOHIIEHTPAIl] CHOJYK BaXXKUX METAJIB Y ce-
pesoBurii B. cinerea BusiBisie HafiBUILy 3JaTHICTH 10 aKyMyJ/Islil HikesIo (BMICT y KiiTHHAX
minestito 3pocras y 32 pasu). [IpuinBuriennsi TeMiiB HOIJIMHAHHS [IHOTO ejiemMeHTa B 4,6 pasa
st T. longibrachiatum ta B 9 pasiB mist A. niger BimdysaJiocst ipu 1 ta 1,5 IJIK BigmosigHo.
Hnst ocranaporo npu 1 TJIK criocrepirasiocs Haiibijibiile 3pocTaHHs IHTEHCUBHOCTI HAIXOJI2KEH-
Hel KynpyMmy (BMICT mijBuilyBaBcst B 6,7 pa3a). 3a3HaueHe JIa€ MOXKJIUBICTD CTBEP/KYBATH, 110
caMme 3a X yMOB BiJIOyBa€ThCs aKTHUBi3aIisa (Hizio/oriTHuX MPOIECiB TPAHCIIOPTY i0HIB MeTaJIiB
0 KJIITHH.

[Hmoo0 ocobsmBicTIO aKyMyJIAnil 3a3HAYEHUX BUIIE €JIeMEHTIB P KOMIIEKCHOMY BHECEHH]
CIIOJIYK Ba)KKHUX METaJiB y CEpeJIOBUINE BUPOIyBaHHS € BHcOKa 11 Bujocrnenudidaicts. Tak,
Ipy MaKCHUMAJIbHI KOHIIEHTPAIlil TOKCHKAHTIB y cepemoBuii 1. longibrachiatum, M. jenkini,
A. niger i A. wentii 3naTHi HakonumayBaTu B 4658 pagzis, a B. cinerea B 90 pasis GinbIie HiKeTIO,
HI’)K y KOHTpOJI, Tomi K P. winaceum, i A. alternata i F. oxysporum — Bim 9 mo 12 pasis.
Y B. cinerea, HafliMOBipHiIlle, Take 3pOCTAHHSA TEMITNIB aKyMYJAIlil TPU3BOAUTH J0 HE3TATHOCTI
AHTUOKCUIAHTHOI CUCTEMU KJITUHU HEHTpasi3yBaTh TOKCHIHI MeTabosiTu, Tomy piBenb 5 [JIK
CIIOJIYK BaXKKHUX METAJIB Yy CepelloBUI OyB jieTajbHuM Jijisi miboro Buuy. st C. cladosporioides
i IBUIIEHHS aKyMYJIIil KaaMito, Hikeso, Kynpymy i nuaky B 15,8; 13,4; 7,1 1 4,5 pa3a Bignosimamo
npu 1,5 I/IK crosyk BaxKKUX MeTaJjiB y CEePeIOBUIIi € CyOIeTaJIbHUM.

[TopiBHAHHS IHTEHCHBHOCTI MOTVIMHAHHS IOHIB BaXKKWX METAJIB 33 HAABHOCTI 1X HAJJIUAIIKY
B CEPeOBUII IMOKA3aJI0, IO MUHK OiIbIICTIO MIKPOMIIIETIB aKyMY/II0€THCS HANHUKIUMU TEMIIa-
mu. Tak, npu MiHIMaJIBHIH KOHIIEHTpAI]l KiJIbKICTh IUHKY B OLIBIIOCTI MiKpOMIIETIB 3pocTaa
110 80%. Ilpu kornenTpamnii 3 TJIK mume mus M. jenkini i P. vinaceum niasuimeHHs ioro BMicTy
B KJITHHaX MiNejio cTaHoBuio 12,5 ta 5,8 pa3a NOPIBHAHO 3 KOHTPOJIEM, TOJL dK JJjisd 1HIIAX —
He TiepeBUILyBaJio 4,2 pa3a.

Takum 9UHOM, JIOCJIiJIPKEHI BUIU MAIOTh Pi3HI CTIHKICTH O CyMiCHOTO BILIUBY CIIOJIYK KaJl-
Mifo, KyIIPyMy, HiKeJo, IJIoMOyMy 1 IMHKY Ta CTYIHiHb aKyMyJIsnil ioniB Baxkkux metaJsis. Haii-
OLIBIT YyTIIMBUMHU JIO BMICTY BaykKKuX MeTasiiB Bussuiuca A. butleri, M. vinacea, C. echinulata,
C. tuberculata i F. solani, roni sik T. longibrachiatum, A. alternata, Penicillium sp4 1 M. globosus
HaBITb MPHU X MAKCUMAJIbHIN KOHIIEHTPAIII] He IpunuHsIn pict. Beranosseni ocobumBocTi moriu-
HAHHS 10HIB Ba)KKUX METAJIB CBiTUYATH PO (PYHKIIOHYBaHHS MEeBHUX (izioorivaux H6ap’epHuX
MEXaHI3MIiB Ha IIJIIXY 1X HAIXO/KEHHS B KJIITHHU. Y OLIBITOCTI MIKPOMIIIETIB TeMIN aKyMYyJIATil
IUHKY HaliMeHI cepeJ, 1HIINX MeTaJiB.

Poboma sukxonana 6 pamrar cninvhoz2o ykpaincoko-60a2apcvrozo npoekmy “‘Busuenns $idionozo-6io-
TIMIYHUL § €KOA020-UEHOMUYHUL 0COOAUBOCTNET, MIKPOMILEMIS, PEZUCTNEHMHUL J0 CMPECOBO20 BNAUBY
saotckur memanie” ma npoexmy N 86 “Tpancaokauis 6aHCKUT MeManie i gmopy 6 cucmemi “epyrm—
pocaura” i NidUWEHHA CMITKOCTT POCAUR NPU 01 abIOMUYHUT YUHHUKIE UIAb0BOT KOMMAEKCHOT MIdHC-
ducyunainaphnoi npoepamu naykosux docaiddcens HAH Yrpainu 3 npobaem cmitixozo pozeumiy, pauio-
HAABHO20 NPUPOIOKOPUCTNYBAHHA | 36epescerts JOBKINANA.
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B. H. I'pumiko, O. H. Kopunosckas, E. Kpymosa, M. AxresoBa

YcToiiunBOCTh MUKPOMUIIETOB, BBIJIEJIEHHBIX U3 YepHO3eMa
OOBIKHOBEHHOT'O M T€XHO3€MOB, K COBMECTHOMY JI€fICTBUIO KaJ/IMWUH,
HUKeJIsd, KylIpyMa, MUHKA 1 ILJTIOMOyMa

Hccenedosama peaucmenmnocms MUKPOMUUECTNOE K COBMECTHOMY 0eticmeuto coedureHuti KaoMUus,
yuHKa, medu, nurxeas u ceunya. Camvmu 4YSCMEUMEALHBIMYU K MUHUMANEHOMY COOEPIHCAHUNO
masiceviz memannos (Cu®™ u Cd®T — 2,25; Ni*T — 3,0: Pb*t — 15,0; Zn*T — 17,5 mz/a) 6 cpede
Yanexa sasasromes Absidia butleri, Mortierella vinacea, Cunninghamella echinulata, Curvularia tu-
berculata v Fusarium solani, moeda wax y Trichoderma longibrachiatum, Alternaria alternata,
Penicillium sp4 uw Mucor globosus ommeuer ymepeHHuti pocm dasice NPu MAKCUMAAOHOT KOH-
uyenmpayuu (Cu*t w Cd*T — 150; Ni®T — 200; Pb*T — 1000; Zn*" — 1150 wmez/a). Ioxa-
3aM0, wmo Haubosee axmueho xaodmul axxymyaupyrom Botrytis cinerea i Mortierella jenkini,
Hukeav — B. cinerea, Aspergillus wentii, M. jenkini i T. longibrachiatum, xynpym — Aspergi-
llus niger, Fusarium oxysporum i Penicillium vinaceum, a uyunx — M. jenkini. Jlrsa 6oavwium-
CMBA MUKPOMULEMOE TEMNDbL AKKYMYAAUUYL YUHKS COMbLE HAUMEHDUWUE CPEOU USYYEHHBLT Me-
MAAN0E.
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V.M. Gryshko, O. M. Korinovskaya, E. Krumova, M. Angelova

Resistance of the micromycetes isolated from the chernozem usual and

technozems to the joint influence of cadmium, nickel, copper, zinc, and
lead

The resistance of micromycetes to the joint impact of cadmium, zinc, nickel, copper, and lead
compounds is studied. The most sensitive to the minimum content of heavy metals (Cu2Jr and
Cd*t — 2.25; Ni?T — 3.0; Pb** — 15.0; Zn*" — 17.5 mg/l) on the Capek medium were Absi-
dia butleri, Mortierella vnacea, Cunninghamella echinulata, Curvularia tuberculata, and Fusari-
um solani. For Trichoderma longibrachiatum, Alternaria alternata, Penicillium sp4, and Mucor
globosus, a weak growth even at the maximum concentration (Cu2+ and Cd*T — 150; Ni*T — 200;
Pb*t — 1000; Zn*t — 1150 mg/l) was noticed. It is shown that Botrytis cinerea and Mortierella
jenkini most actively accumulated cadmium, B. cinerea, Aspergillus wentii, M. jenkini, T. longi-
brachiatum — nickel, Aspergillus niger, Fusarium ozysporum, and Penicillium vinaceum — copper,
M. jenkini — zinc. The majority of micromycetes had the smallest rates of zinc accumulation in
comparison with other metals.
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