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INBHIAKICTD POCTY

SIK KUIBKICHUH KPUTEPIN
JOCHIIKEHHA PE3UCTEHTHOCTI
MIKPOCKOIIIYHHUX I'PUEIB

J0 IOHIB MIII

Kawwoei caoea: mixpockonivni 2pubu, rpyum, weudxicms
poadiansozo pocmy, ioHu midi, pesucmenmiicme

BHacninok aHTpONMOTEHHONO HaBaHTaXeHHA rpyHTH bGarateox paitoHie YkpaiHu
3abpyaHeHi TOKCHYHMME MeTanaMu. Baxki MeTanu HakoNWHYYIOTECH MNMEPEBaXHO
HABKOJIO 3aBOMIB YOPHOI Ta KomsopoBoi metanyprii (35 %), iM nmocTynawThes
TeMIoBi Ta iHwWi enekrpocTanuii (27 %), mianpueMcTsa 3 nobysanHs i mepepobku
Hadr (16 %), Tpancnopryi maricTpani (13 %), NiIMPHEMCTEA 3 BHTOTORJIEHHSA
GynivensHux marepianie (8 %) Touwo [1, 6].

binsiicTe MikpoMiUeTiB € CTIHKHMH 10 iOHIB BaxKHX Mmertanis [4, 11]. Oc-
HOBHHMM MeXaHiIMaMH pe3McTeHTHoCTi rpubiB 00 HHMX € XenaToYTBOpEHHA 3a
PaXyHOK NMPOOYKYBaHHA MO3AKNITHHHHX MeTaboMiTiB, 30KpeMa OpraHiYHMX KHc-
JIOT, WO 3NaTHi YTBOPIOBATH HEPOIYHHHI KOMIUIEKCH 3 iOHAMM BAXKHX METaniB
[23, 29, 37]; disuko-xiMiuHe 3B’43yBAHHA OCTAHHIX, ¥ AKOMY OCHOBHY POJTb Biflirpa-
KOTh KOMMOHEHTH KIITHHHOI CTIHKM: XiTHHM, TIIOKaHH, MaHaHH i nmirmeHTH [23,
28, 37, 41]; akyMmy/nAUis iOHIB BAXKMX METaliB, 10 BiNOYBaEThCA WLIAXOM 1X
AKTHBHOTO TPaHCNOPTY YEpe3 UMTONAasMaTHIHy MeMOpaHy B o6MiH Ha kaTioHM
Kanlilo, HaTpil, Marxilo, kansuio [23, 24, 35, 38, 40].

Y MiHiMaTbHHUX KOHLEHTpAUIsSXK BaXKi MeTanH HetokcHuni. Hampuknan, mins
€ KOMTIOHEHTOM Dararbox MeTanoBMmicHUX depMeHTiB i Binkis, akTHBIIYE ¥ IpyHTI
peakuilo BITHORIEHHA HiTpaTiB Ta (ikcauio MonexynspHoro asoty [1, 25]. [Tpore
MiIBHIIIEH]I KOHLEHTPaLll i0HIB Mili ¥ IPYHTI HETATHEHO BIUTHBAlOTL Ha HOTO po-
AI0YICTE, KHTTEAAIEHICTS IPYHTOBHX OPraHiaMiB, 30KpeMa MIKpOCKOIMYHHX TpHGIE.

Metoto poboTi 6y10 DOCHIIMTH BIUIMB 3aIaHMX KOHIEHTpaUil ioHis Miai Ha
IWBHAKICTL pamiansHOro pOCTY IPYHTOBHX MIKpDOMILETIB AK MOKaIHUK IX pesHc-
TEHTHOCTI CTOCOBHO LLOTO YMHHMKA,

Marepiamm i meToan aochimKenns

Buirky 2002 p. Ha rnubGraax 0—5 i 18—20 cm einiGpano 50 spa3kis yopHo3eM-
HHX IPYHTiB. 3pa3ku IpyHTY BinGHMpanu Ha TepuTOpii 3aBONY YOPHOI METamyprii
«3anopikcranss (M. 3anopikxa), 3aBOAY KOMLOPOBHX METALB ¥ M. ApPTEMIBCHK
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([loHe1bKa 06:1.), Ha AUIAHLG MoKnagie Migi y xyropi Kapramu (Jlyrascsxa obi.).
KoHTponeM cAyTYBamM 3pajkH TPYHTY iCTOpHYHOTO 3amoBimHMEKa «Mamail-ropas
(3anopisska 06n.) | GoTaHivHOTO 3anoBimHMKa «Muxafinieceka uimuHas (CyMch-
ka o6n.). Oxpim Toro, Ha bl 2,5 M Ha TepuTopii 3anosimHKka «Onbeige (c. [a-
pytiHo, Muxonaiscexa obn.) sigiGpaxo 18 3paskie KawrraHoBMX rpyHTiB Gesno-
CepeHBO Y MICLIAX PO3TAlIYBAHHA CTAPOJABHIX IUTABWIBHMX NOPHIB Ta Ha BilcTaHi
25 M Bin HEX (KOHTpOAs). Bik UMX IpyHTIE CTRHOBMTE MoHan 2,5 THC. pokib.

KinskicTs Mifi y rpyHTI BH3HAYATH METOIOM aToMHoOi abcopbuii Ha aGeopb-
uiitHOMY i moNMyMeHeBO-eMiciifHOMY IBOKaHANBHOMY criekTpodioromeTpi AA-8500
F (Anoxin).

MikpockomiyHi rpuiiK BHALTAIN, 3aCTOCOBYIOUM METON IPYHTOBUX PO3BEIEHL
[12]. Po3senenHa rpyHTOBOI cycrieHsil BuciBani B yamky [Metpi Ha Taki XUBWILHI
CepelloBHILA: CYCNO-arap, arapH30BaHe KAPTOIUIAHO-TIIOKO3HE Ta CHHTETHYHE
cepenopuite Yanexa (YA).

Ina igentudiikauii Mixpockomniuuux rpubip KOPHCTYBATHCH BH3IHAYHHKAMMH
siTumansaHmx | 3apy6ikHux asTopis [2, 7, 13, 14, 17, 22, 26, 27, 31].

g nocaimkeHHs pe3UCTEHTHOCTI MikpoMileTie o ioHIB Mini y pojruiasne-
He cepenosuiue Yanexa ta ronogHui arap (TA) nogasanu ioHK Mili B KOHUEHT-
pauiax 1, 2, 4, 6, 8 i 10 »M. [dns npuroTyBaHHA Po34MHY Milli BHKODHCTOBYBATH
CuSO, - 5H,0. Cepenopmua poamusanu B yawkn [letpi (d = 90 mm) mo 10 mn. ¥
LUEHTP KOXHOI 3 HHX Ha MOBEPXHK0 BIIMOBIIHOTO arapH30BaHOrO CepeloBMILA
BHOCHIH iHOoKyoM rpuba. KynsTHeyBand Mikpomiuetd npu 25 + 2 °C, Yepes
koxHi 24 ron nporarom 14 n1i6 BUMIpIOBATH pamiyc KOJOHIH ¥ 4OTHPBOX BIAEMHO
NepreHANKYIAPHAX HampsaMkax, 3a OTPHMAHWUMH JaHWMKM  OBMMCTIOBATH
IWBKHIKICTE paliankHoTo pocTy MikpockomivHux rpubie [15]. Pict rpubis Ha ara-
PHIOBAHMX cepeloBHILAX De3 BMICTY ioHIB Mixi OVB KOHTponeM.

CepegHio WBMAKICTL pAlianbHOTNO POCTY MIKPOCKOMIYHMX rpubiB BH3IHAYAMH
33 gonomMorole komm'wrepHoi nporpamy Microsoft Excel 2003, mocrosipHicTh
oTpumManux naHux — GraphPadlnstat.

Pe3yisraTd Aochimkens Ta Ix obrosopenns
Kinekicte Mimi y rpyHTax moCHimKyBaHuX TepuTopiit (raba. 1) mepesmuiysana
rpaHMYHO AONYCTHMI KOHLIEHTpalil Ha TepuTOpii 3aBoay s3anopixkcranse y 1,2
pa3a, 3aBOJy KONLOPOBOI MeTanyprii y M. ApreMisebk — 9,2 pasa, y AUISIHLI MUTHHX
noknams x. Kapramuin — y 28,5 pasa, Ha TepuTopii CTApONABHIX MIaBHIBHMX
rOpHIB y 3anoBiAHKKY «OneBia» — y 10 pasie [5]. KinekicTs Mini v rpyHTax 3amo-
BiIHHKIB Gyia HIXKYOWO 33 TPAHHYHO JOMYCTHMI KOHIIEHTpALLI.

I3 3abpyaHeHHX BAXKHMMH METalaMH I'DYHTIB Ta 3aMOBINHHKIE HAMH BHIOiNC-
Ho Ta ineHTHdikosano 420 wramis 119 Buais 3 52 pojie MikpocKoniuHHX rpubis.
Ona nocnigxexHs 6yno pigiGpado 34 wramu 22 suais 12 ponis Mikpomineris, ki
PiSHHTHCA 33 WBHAKICTIO PANiaNTEHOTO POCTY, MIrMEHTALIEI Ta MicLleM BUIlineH-
Ha (Tabm. 1)..
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Tabisuys I. XapaxTepacTHES NOCTITKEHHX BHIIE IPYHTOBHX Mikpomineris

KinekleTs
Bua Miclie suaincHHA, TepHTOpiA Mili ¥ rpyHTi,
MI/KT

Afrernaria alternata 37 CTAPOAABHI TINABHAEHI MOPHH ¥y 3aMOBIIHHKY

aQMLBige £40,0
A. alternata 72 38BOM «3aMopixCTATE 67,8
Aspergillus niger 42 CTAPOAAEH] NIABMIEH] TOPHH ¥ 3AN0BLTHUKY

«QEBiRs £40,0
A. niger 51 JABOI «3aMOpIRCTANb: 67,85
A. ochraceus 48 33608 «3anopiEcTatbs 67.8
A. ochraceus 278 sanopigHuEk «Muxafnisceka minwHas 13,1
A. usius 64 38808 «3aMOpLECTAIE 67,8
A ustus 135 xytip Kaprammm 15720
Cladosporium cladosporioides 77 | 3aBop «3anmopixcTarbs 67,8
C. cledosporivides 201 38800 «3anopixcTanss 67,8
C. cladosporiides 716 CTAPOABHI MNaBKALHI FOPHH Y 3aNOBIIHMKY

«OEBiA» 640,0
Curvularia clavata 627 3ABOO +3AMOpPLKCTANES 67,8
Fusarium oxysporum 137 xyTip Kaprammw 1572,0
F. oxysporum 385 38BOA ¥ M. ApTeMiscek 506,0
F. sambucinum 40 CTAPOAABHI MAARHILHI MODHM ¥ 3anoBiIHM

«Qnepnig ] 640.0
F. sambucinum var. coeruleum 123 | 3ason «3anopikcranss 67,8
Humicola fuscoatra 36 CTapOA&BHI MIaBMABHI MOPHH ¥ 3ANOBLIHHMKY

«OnEins 640,0
H. grisea 413 33800 ¥ M, ApreMiBcek 506,0
Oidiodendron cerealis 139 xyrip Kaprammu 1572,0
Paecilomyces lilacinus 146 xytip Kapramsnn 1572.0
P. lilacinus 284 FAMOBLIHKE «Muxafinincexa UiTHHaY 13,1
P. marguandii 153 xyrip Kaprasu 15720
Penicillium funiculosum 94 sapoq eJanopiscranhe 67,8
P. thomii 332 sanmoBlanKk «Mixaitainceka HLTMHA» 13,1
P. thomii 707 25 M BiO CTaPOOABHIX MIABHIBHHY TOpHIB

¥ 3anosinHuKy «ONbBise 53,6
P. velutinum 17 25 M BiI CTAPORABHIX NMIABWILHWY FOpHIiB

y 3anopianuky «Onesine 53,6
P. velutinum 465 3aBOA Y M. APTEMECEK 506,0
Stachybotrys chartarum 3157 sanopimnuk «Muxafinisceka UinWHae 13,1
5. chartarum 424 IEBOM ¥ M, ApreMiBChK 506,0
Trichoderma hargianum 13 sanopignAK «Mamadi-ropas 24,5
T. hargianum 141 xyTip Kapramum 1572.0
T. viride 614 CTapofAaBHi MIABMNLHI FOPHH ¥ 3anoBlIHHKY

«CIIERIA» 640,0
Ulocladium alternarige 218 xyrip Kaprasmum 1572,0
U botryriz 719 25 M Bia cTapofaBHIX MLTABMILHUY TopHis

¥ sanoeiaHuky «Onbsige 53,6
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3a 3HageHHAMM LUBMAKOCTI pamiansHoro pocty Ha YA 1a A mocnimseni
wraMy rpubiB MOMHA PO3MOALIMUTH Ha 3 rpynu.

Jlo mepuwroi rpymm Hanexanu 12 mwramis 11 suaie 7 poais, Aki gocrosipHO
ursumue pocaH Ha YA, uixk va [A. Cepen Hux cnin BiI3HaYMTH WITAMH, WBHAKICTE
pamianbHoro pocty sxkMx craHoswaa 0,18—0,26 mm/rom: A alternata 72,
F. oxysporum 137, F. oxysporum 380, F. sambucinumd0, F. sambucinum var.
coeruleum 123, Y wrramis A. ustus 64, 135, A ochraceus 48, P. lilacinus 146,
P. marquandii 153, P. thomii 332 ta T. harzianum 141 weuakicTs pagiansHoro po-
cTy Oyna MeHluow | komueanack v mexax 0,05—0,10 mm/ron. Pemra wramis, mo
HANIEXaTh [0 L€l TPYNH, € MOBUIBHOPOCTYYHMM: UIBHAKICTS IX pamiafbHOTO poc-
Ty cravoBnna mexue 0,05 mm/ron.

Jo npyroi rpynu Hanexan nue 2 wraMmu Stachybotrys chartarum, sxi noc-
ToBipHO WBKIE pochd HA TA, Rix Ha YA: 8. chartarum 337 i §. chartarum 424,
IsuakicTs ix pamiansHoro pocty Ha YA craHoemna 0,03 mM/ron, a Ha I'A 6yna
v 4 1a 2,5 pasa sumowo — 0,12 i 0,08 mm/roa.

Jo Tpetsoi rpynu Hanexanu 19 wrramis 16 puais 10 poais mikpomiueris, fki
Maiixe ogHakoso pocnd Ha YA i TA. Y nonoewuwM wtamie rpubis uwiel rpymu
INBMAKICTL pamiansHoro pocty craHoBuna 0,1—0,17 mm/ron. U botryris 719 i
T. viride 614 pocaw 3 HaiiBrmow mBuakictio: 0,16 i 0,17 mm/ron. [lsMaxicts
pamiameHoro pocty wraMie M. grisea 413, P. lilacinus 284, P. funiculosum 94,
P. velutinum 17, P. velutinum 465 nopisHiosana 0,05—0,1 mm/ron. 3 HaliMeHmo0
wsHakicTio pociu C. cadosporiodes 716 i P, thomii 707 — 0,03 mm/rom.

Cnim 3a3HaYMTH, 1O JHLIE OIHH i3 JOCHICKCHMX HAMH LITAMIB MiKpOMilleTiB,
a came A. ochraceus 278, we pic Ha TA.

3aaruricts rpubis pocTH AK Ha HaraToMy cepeloBMILI, TaK i Ha BioHoMy, MOXe
3ACBLIYYBATH INHIO TONMEPAHTHICTE N0 IWHPOKOTo FPpAliEHTa, TIepenyciM, KOHLeH-
Tpallii BYTIELIO Y XHBHIEHOMY cepenosuuii [9, 10].

CrinbHOI 03HAKOK BCIX ZOCTUDKEHHX MiKpocKonmiyHux rpubis € cnoBiibHeH-
HA WBHAKOCTI iX pafiaibHOINO POCTY i, BIIMOBIIHO, MEHIIICHHA JiaMeTPa KONOHi,
3 MigBHIIEHHAM KOHUeHTpaUil ioHis Mimi B cepemosuuli. Hanpuxnan, WBHIKICTE
paniansHoro pocty Humicola fuscoatra 36 wa YA 3 10 MM Cu?* Gyna y 5,2 pasa
MEHILOW NMOPIBHAHO 3 KoHTposiem (puc. 1). BinnosigHo, miamerp xonowii rpuba
MpH 3afaHiil KOHLUEHTpALLl ioHiB Mini 6ye v 7 pa3is MEHLIHM 33 KOHTpONL (pHc. 2).

3a maHWMHM NiTepaTypH, IWBHAKICTEL PAZiATEHOTO POCTY MiKpPOCKOMIYHMX rpUbis
i, BigmoBinHo, GopMYBAHHS KOMOHII, 3aNeXaTh Bill INTEHOCTI XHBIILHOTO CEpPENo-
AHILA, KOHUEHTPAli ¥ HhOMY NOXHBHHUX PEYOBHH, TEMTIEPaTypPH, Bonorocti, pH,
piBHA AHTPOMOTEHHOTO HABAHTAXEHHA Towo [3, 8, 11, 16, 18].

3a 3patHicTio poct Ha ['A ta I'A 3 | MM Cu?* nocnimkeni HaMH wrramu rpubin
MOoXHa poanoninuTH Ha aBi rpynu. Ilepury craHobnaTs 15 wramis (10 suaie 3 8
ponis), Axi 3a HasexocTti | MM Cu?* y T'A psarani He pocau. [Jo Apyroi rpymu
Hamexats |8 wramie (12 emaie i3 10 poais); Bouu 3gatHi poct Ha TA 3 1 MM
Cu?*, ane NpHNMHAIH picT 3 MABMILEHHAM KOHLEHTpaLil ioHiB Midi y cepemo-
B Ao 2 MM. '
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Puc. | . isunxicrs pagianssoro pocty Humicola fuscoamra 36 Ha cepenommti Yanexa 3 iouamu Mini
Fig. 1. The radial growth rate of Humicola fuscoatra 36 on the Chapek medium with copper ions

BMiCT NOXMBHMX PEYOBHH 3MEHIIYE TOKCHYHY Jii0 IOHIB Mii i cipusie poc-
Ty AeAKHX mTamis rpubis 3a HasBHocTi HasiTh 8 i 10 MM Cu?*. 3a crilikicTio 10
pi3HMX KOHUEHTpaUiil iOHIB Mifti MM YMOBHO po3noaimuau Bei wraMu rpubie Ha
YOTHPM TpynH (Taba. 2): sBMcokopesncTeHTHI (pocTyTs Ha YA B pasi BmicTy 8 i
10 MM Cu?*), pesuctenTHi (poctyTs Ha YA 3a HassHocti 4 i 6 MM Cu?®), uyT-
nuBsi (poctyTs Ha YA, Hessaxawun Ha | i 2 MM Cu?*), Hamgyrausi (Blarani He
pocTyTh HaBitk npu | MM Cu®* y YA). 3a takum posmoainom cepen pocuimke-
HHX HaMmH 34 wramis 22 euais 12 pogis BusBneHo 11 BHcoxopesdcTeHTHHX (8 BUIIB
3 6 poais), 13 peancreHTHHX (12 BuAiB 3 9 ponis), 8 yyraneux (7 Buais 3 6 poais)
i 2 HamuyTausux (1 Bux) o iowis Mini wramie Mikpockonmiuxmux rpubis.

Pizauui y crifixocri no iodis Mifi Mixx ciTnosabaprieHHMH T2 TEMHOTIIMEH -
TOBAHHMH BHIAMM MIKpOCKOMiYHHX rpubis He suasnero. Tak, HalvyTaAHBiLLIHMH
Do ioHis miai 6ynu TemuosaGapeneni urramu S, chartarum, ToIi AK TEMHOTTIIMEH-
TOBaHi A. alternata 72, A. niger42, A. niger 1, A. utus4 i H. fuscoatra 36 susswica
BHCOKOPE3HCTEHTHHMH (Tabi. 2).

Pe3ucTeHTHICTS AOCALIKEHHX BHIIB MiKpOCKOMIYHMX rprbie no ioHis Mini He
34BXKIH 3anexXana Bil KiTBKOCTI iOHIB BAXKMX METATIB Y TPYHTaX, 3 AKHX Gyiu
Buainedi gocmimkyeani wtamu, Tak, A. ochraceus 48, pumineHnit i3 3aGpynHeHoro
BAXKHMM METANAMM IPYHTY Ha TepHTOPIi 3aBony «3amopikcTanbs, € YYTAMBHM 10
ioHiB Mili (3a HalIMM YMOBHUM po3noninoM), a A. ochraceus 278 3 TpyHTY 3ano-
eiIHHKa sMuxalniBceka WinMHa» — peancreHTHHMM (Tabmuui 1, 2). AHanoriaHu-
MM € faHi womo T. hargianum: wram 141, suainedwdt 3 rpyuTy aitanky Kapra-
MHIL, HAREKHTE 00 YVTIMBHX, a wrraM 23 3 rpyHTY 3anositHuka «Mamali-ropas —
Ito peaucTeHTHHX (Tabamui 1, 2).

Binmosinuo, P, lilacinus 146, suminenuit 3 rpynrty y xyropi Kapramwu, Ta
P. lilacinu 28 3 rpyHTY 3anosiaHuka «<Muxaiiniscbka inMHas BiIIHECEHI 10 BHCO-
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Puc. 2. Miamerp xonowilt H. fuscoatra 36 Ha cepenosnimi Yamexa 3 ioHamMu mini
Fig. 2. The diameter of 4. fuscoarra 36 colony on the Chapek medium with copper ions

kope3ucTeHTHHX. P. velutinum 17 i P. velutinum 465 3 rpyHTiB 33 25 M BiI Miclld
JHAXOMKEHHA CTAPONABHIX MIABHIBHHX TOPHIB ¥ 3amoBlIHHKY «ONbBifs i Tepu-
TOpil 3aBoay B M. ApTeMiBCcbKy HANEWATHL 10 IPYNK Pe3MCTEHTHHUX BHOIB, 8 KpiM
Hux — U alternarige 218 i U. botrytis 719, Buaineni i3 rpyuris xyropa Kapramu
Ta 33 25 M Bil MiCIIA 3HAXODKCHHA CTapONaBHIX TIABJILHMX TOPHIB Y 3anobim-
HHuky «Onbsigs, signoeiado (tabamui 1, 2).

Hamuyrnusi no iowis mini S, chartarum 357 i §. chartarum 424, suninexi 3
rpyHTiB 3amopigHmMka «Muxaiinischka UiTHHA» | TepuTOpii 3aBOIY KOMBLOPOBMX
MeTaniB ¥y M. ApTeMiBCbKY, BinmosinHo (Tabmuui 1, 2).

Tafauys 2. Peancresrnicrs mikpockonivmmx rpabis 0 lowis miai
npu 1x pocti Ha cepenosand Yanexa

KouueHTpauin
ionin il Ll rasam
y cepemommH, MM

| HamuyTauei: Stachyboirys chartarum 357, 8. chartarum 424

1, 2 uyTnuei: Aspergilfus ochraceus 48, A. ustus 135, Cladosporium

. eladosporioides 77, C. eladosporioides 201, Curvularia clavata 627,
Fusarium sambucinum var. caeruleum 123, Penicillium thomii 332,
Trichoderma harzianum 141

4,6 peaucTenTHi: Allernaria alternata 37, Aspergillus ochraceus 278,
Cladosporium cladosporioides 716, Fusarium sambucinum 40

Humicola grisea 413, Oidiodendron cerealis 189, Penicillium
Suniculosum 94, P. thomii 707, P, velutinum 17, P. velutinum 463,
Trichoderma harzianum 23, Uocladium alternarige 218, LD botryris 719

8 10 BHCOKOPEIHCTEHTHI: Alternaria alternata 72, Aspergillus niger 42,
A. niger51, A ustus 64, Fusarium oxysporum 137, F. oxysporum 383,
Humicola fuscoatra 36, Paecilomyces lilacinus 146, P. lilacinus 284,
P. margquandii 153, Trichoderma viride 614
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3a parvmu nitepatyp [37], pesncTenTHICTL TpHGIB Do ioHIB Mili BHIHAYAETHCA
HoMmiHaHTHHM aneneM reHa CUP nesanexHo sin Micus suainenHs rpuba. Tpadce-
KPHMUII ULOr0 reHa MOXHA iHiUiI0BaTH MABMIIEHOIO KOHUCHTPALIIEKW OHIB Mini
B HABKONHINMHLOMY CEpPelOoBHUL. 3BaXa0UM HA e, MOXHA MPUMTYCTHTH, LIO pe-
IUCTEHTHICTL JOCHITKEHHX HAMM IUTAMiB rpUbiB o ioHIB Mini MOXe 3yMOBTIOBA-
THCHA MIBMILIEHOK eKchpecieln noMiHaHTHOro amens reHa CUP.

Hauwi pesynsTaTi NiATEEPIXYIOTECA QaHMMH Jitepatypu. Tak, 3i sbinsiueH-
HM KOHLEHTpaLll ioHIB BAXKKHMX METATIB ABTOPH BiIlIHAYATH CTIOBLTEHEHHS WWIBHI-
KOCTi paliaTkHOTO POCTY MIKPOMILIETIB 1, BiIMOBIMHO, 3MEHIIEHHA niameTpa rput-
HUX KonoHil y Oidiodendron maius 33 HAABHOCTI ¥ XHBHNIBHOMY CEPEIOBHILI Pi3HHX
koHueHTpauiit Zn?* i Cd* [32]; y Gasuniomiuerie Pisolithus tinctorius, Suillus luteus
i Suillus variegates i Paxillus involutus — 3a HaseHocti Cu?*, Cd?*, Zn2* [21], Bon-
HMX ridomiuetie — konn Cd?* i Cu?* Gymi y xoHuenTpauisx 150 i 400 mxM [33],
Micromucor rammanianus i Paecilomyces lilacinus — 3a pisuux xoHuenTpamii Pb*
[11], Trichoderma koningii, Aspergillus oryzae, A.flavus, Penicillium notatum,
P. simplicissinum, Rhizopus nigricans, F. oxysporum, F. culmorum, Monilia fructicola,
Scytalidium sp. — 3a pisHux KoHuenTpauift Cu?* [19, 34, 39].

Hamu nigTeepIxeHa 3anexHicTh crifixocTi Mikpockomiuaux rpubis no ioHiB
Mili Bl ckiamy XHBWIBHOTO cepenosula. TobTo nocmimKyBaHi MiKpomileTH
BHTPUMYBANTH BHLUL KOHUEHTPAUIl ioHIB Mili Ha GAaraTHX XHMBHIBHHX CEPEIOBH-
Wax, Hix Ha OimHMX, wo niaTeepIXyeTLCH JaHMMM IHIIWX aBTOPIB,

3okpema, pH KyNeTHBYBaHHI Trichoderma virens na [A 3 nomasaHuAM TI0-
K03M B KoHUueHTpauisx 0,5—10 % i 0,1 MM wmingi, xagMilo i UMHKY WBHIKICTL
pangianbHoro pocty rpuba 36ineuryBanacs i3 NiABKMILEHHAM KOHUEHTpaUil rmoKo-
34 y cepenoBuili [36]. ¥V pasi xkynbTuByBaHHs OazunioMmiueris Stereum hirsutum i
Trametes versicolor Ha GaraToMy cepelOBMIULI 3a HaABHOCTI iOHIB KamMilo i pryTi
TOKCHYHICTE MeTanis Gyna HHXYOW, HiX Ha GltHoMy cepenoBnuri [20]. Peauc-
TeHTHicTh BazumioMileTie 1o ioHiB kanmMito Gyna BHUIOK Y WITAMIB, BUOINEHMX i3
BaraTMx HA TIOXWBHI PEYOBWHM I'DYHTIB, nopieugHo 3 GloMmumu [30).

TaxkumM YHHOM, IIBHAKICTE POCTY MIKPOMIlIETIB 3aNeXaNa Bil TAKCOHOMIYHOI
HAMEAKHOCTI BHAY Ta WITaMy rpuba, cknany AMBHILHOTO CEpPeNOBHILA i KOHIEHT-
pauii iowip Mimi. PesynbTat Hawmx AochiixeHb 34CBiOMYIOTH, MO WIBMAKICTH
PALIANTBHOTO POCTY MIKPOCKOTIYHHX IPHOIB € JOCHTE BIATHM KPHTEPIEM, 33 AKHM
MOXTHBO OLIHIOBATH TXHIO PEIUCTEHTHICTS A0 i0HIB BAKKHX METATIB ¥ DOBKiLIL.

BucHOBER

1. PeaucTeHTHICTD MIKpOMILIETIB 10 iOHIB MiZi 3anexana Bil TAKCOHOMIYHOI Ha-
JEXHOCTI BUIY TA WTaMy rpuba, ciany XUBMILHOIO CEPENOBHLIA | KOHLEHTPaLLIl
ioHiB Mini.

2. Y pa3i 36UtblleHHA KOHLIeHTpallil ioHIB Mini y cepeposmuti Bix 1 go 10 MM
cepeqHA IWBMAKICTh pamianbHOro pocty rpubis cnoeinbHioBanach i, BianosiaHo,
3MEHLLYBaBCA HiaMeTp KonoHiH MikpomiLeTis.

3. Cepen nocnimkenyx 34 mrramis 22 sunie 12 poxnis suasneHo 11 BHcokope3uc-
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TeHTHHX (8 BHOie 6 pomie), 13 peaucrenTHmMx (12 Bmaie 9 ponis), 8§ yyTmueux (7
Buzis 6 ponie) i 2 HamayTMBeKX (1 BMO) 10 iOHIB Mini IITAMKM MiKPOCKOITIMHMX rpHGiB.
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C.B. Dauwescras

HHCTHTYT MuxpoBHONOrHH W BUPYCONOIHH
M. . K. 3aGonomHoro HAH Ykpauuu, Kuep

CKOPOCTb POCTA KAK KOJMMYECTBEHHBIH KPUTEPUR UCCHELOBAHMA
PESUCTEHTHOCTH MHKPOCKOINHYECKHX IPHBOB K HOHAM MEIH

Cpend wocnenoBadux 34 wrammos 22 euaos 12 pogop MUKpoMuueToR Guito Buasneso 11
BHCOKOpe3HcTeHTHEX (8 Bugos 6 pogos), 13 peancrentrnix (12 sugos 9 pogos), & gyscTem-
TensHEX (7 BM10B § ponos) B 2 cBepXMYBCTBHTENLHEX (| Bum) wrrammdor rpubon. Peawcrent-
HOCTE MHKPOCKOTHYECKHX pHBOR K HOHAM MEOH TIPOARNANACE HA BHIOBOM M IUTAMMOBOM
YPOBHAX H 33BHCENA OT COCTABA MHTATENLHOR CPEHB M KOHUECHTPALMH B Hell MOHOB Meau. C
YREMHMEHHEM KOHUEHTPALIHH HOHOE MENH B MHTATENBHOH CPEle CKOPOCTh PALHATEHOID POCTA
MHKPOMMLETOB ¥ OHAMETDP HX KOMTHHHH YMEHINATHCE,

Kawvesawe caoga: Mukpockonusweckue 2pulitl, novea, ckopocms pacuaisHoso pocmd,
uoks Medu, peaucmenmracmy

S.V. Olishevska

Zabolotny Institute of Microbiology and Virology,
National Academy of Sciences of Ukraine, Kyiv

GROWTH RATE AS A QUANTITATIVE CRITERION OF INVESTIGATION
OF MICROSCOPIC FUNGI RESISTANCE TO COFPPER 10NS

It was found 11 high by resistant (8 species of 6 genera), 13 resistant (12 species of 9 genera), &
sensitive (7 species of 6 genera) and 2 supersensitive (1 species) to copper ions strains among 34
strains belonging to 22 species of 12 genera of fungi. The resistance of microfungi to copper lons
was inter- and intra-specific with strains and depended on composition of nutrient medium and
copper lons concentrations. Radial growth rate and diameter of fungal colonies decreased with
increasing of copper ions concentration in the medium.

Key words: microfungl, soil, radfal growth rare, copper ions, resistance
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