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TemHoOKpalIeHHble U OecurMeHTHbIE (POPMBI TPHOOB BO MHOTOM 00JIaAAIOT pas3iiny-
HBIMH (DU3UOJOTUYECKUMH U OMOXMMHUYECKHMMHU XapaKTEPUCTUKAMH, YTO OMPEAEISIET UX
peaknyu Ha MPHUPOJHBIE SKOJIOTHYECKHE (DAaKTOPHI M TEXHOTEHHOE Bo3zeWcTBHe. becrmr-
MeHTHBIE POPMBI TPHOOB YaCTO SBJISAIOTCS 00JIee KOHKYPEHTOCIIOCOOHBIMH, OBICTPO PACTYT
M OCBaWBalOT CyOCTpaT, 00namaroT OONBIINM HAOOpOM ()EPMEHTOB M aHTHOMOTHUKOB IO
CPaBHEHUIO C MUTMEHTUPOBaHHBIMU rprbamu (Mupuunk, 1988). IIpu 3ToM TeMHONUIMEH-
THPOBaHHBIE BUBI ABISIIOTCS Ootee crpeccoycroitunBeiMu (JKmanoBa u np., 1988; Zhdano-
va et al.,, 2003, u np.). Bo3pactanue n0nMM TEMHONUTMEHTUPOBAHHBIX MHKPOMHIIETOB
B KOMIUIEKCE MUKPOOPTaHU3MOB B HEKOTOPBIX CIIydasX SIBISETCS OJHUM M3 UHIUKATOPOB
MPUCYTCTBHS B CPEZE 3arpsi3HAIONINX BEIIECTB, TAKUX, HAPUMED, KaK TSDKEJIbIE METaJlIbl
(JIeBun u np., 1987; Tepexona, 2007, u ap.).

I'yMuHOBBIE BEIECTBA HEPEAKO UTPAIOT POJIb CMATYAIOIIETro (hakTopa IMpH HEOIaronpu-
ATHBIX BO3JEHCTBUSIX Ha OWOTY, y4acTBYsS HE TOJBKO B JIETOKCHKAUM M XUMHYECKOM
MPEBPAICHUN 3aTrPS3HAIOIINX BELIECTB, HO M OKa3bIBasi MPSIMOE U ONOCPEOBAHHOE BO3JCH-
ctue Ha xwuBblc Kinetkn (Kulikova et al., 2005; Feificova et al., 2005; Steinberg et al., 2006).

Oxpacky rpudaM NpHIAIOT TUTMEHThI Pa3HON TPUPOABL: KAPOTUHOMIbI, XHHOHHBIE KOM-
MOHEHTHI ¥ MeTaHUHBL. Cpeli MEIAaHWHOB BBIJIEIISIOT JIBE TPYIIITBI COSANHEHUN: SyMeTaHNHbI
(HepacTBOpHMBIE, YEPHBIE U TEMHO-KOPUYHEBBIE TUI'MEHTHI) U ()eOMeJIaHNHBI (PACTBOPHMBIC
B IIE/NIOYaX ITMIMEHTHI JKENTO-KPaCHO-KOPUYHEBOTO IBeTa). IlokazaHO, 9TO MHUTMEHTHI
(eomenannHbl HanboIee OJIM3KH IO PAAY XapaKTEPUCTHK K TYMUHOBBIM BeniecTBaM (Mup-
ynHK, 1988; Koposnesa u ip., 2007). AHanu3y cxoAcTBa PU3NKO-XUMUYECKHX U CTPYKTYPHBIX
XapaKTePUCTHK I'PHOHBIX TUTMEHTOB U TYMHHOBBIX BEIIECTB YASJSCTCS OONBIIOE BHUMAHHE.
3TO CBSA3aHO C HENOCTATOYHOW M3YyYEHHOCTBIO BOIIPOCA O BKIIaJe TpHOOB B (hOPMHUPOBAHUE
3aIacoB MOYBEHHOTO ryMyca. PaHee oTMe4anoch, 4To HEKOTOPBIE BUIBI TPHOOB aKTUBHO pa3-
JlaraloT T'yMHHOBBIE BEIleCTBa paziIn4yHoro npoucxoxaeHus (Burger, Latter 1960; Blondeau,
1989; Gramss et al., 1999). O6pazoBanre MEIaHMHOIIOIOOHBIX MUTMEHTOB y TPUOOB CBS3EI-
BAIOT C MX aKTUBHOCTBIO B JIECTPYKIIUH Psijia (PEHOIBHBIX COSTMHEHHUH, KOTOPbIE MUKPOMHUIIE-
TBI HCHOJIB3YIOT KaK CyOcTpar B Ipoliecce OKUcIuTeNbHoM nonumepusanuu (Yurlova, 2007).
B OnocunaTe3e MenaHWHOB M ryMHHONONOOHBIX BemecTB (I'TIB) yuacTByrOT (eHOMOKCHaa3k!
(;1akkasa, o-aM(eHONIOKCHa3a), CIOCOOCTBYIONINE YTHIM3AINH JIMTHUHCOAEPKAIINX CyOcTpa-
ToB. IIpH 3TOM peryssiio akTHBHOCTH (DEHOIOKCHIA3 CIEAYET CUNTATh BAXHBIM (PaKTOPOM
B PEKyJbTHBAMK TEXHOTeHHO HapymeHHBIX cpen (Koponesa m np., 2007; Yurlova, 2007).
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Ecnm xuMudeckue acreKTsl, pe3yabTaThl aHAJIN3a CXOACTB M Pa3IMIUi TPUOHBIX MUT-
MCHTOB U TYMHWHOBBIX BEIICCTB XOPOIIO OTPAKCHEI B JIMTEPATYPE, TO OCO6GHHOCTI/I B3aUMO-
JEWCTBUS TyMHHOBBIX BEIIECTB C XKHUBBIMU KYJIbTypaMH B MEeTaOOIHTaMH TPHOOB, COlepXKa-
MIUX pa3Hble MUTMEHTHI, U3yUEHBI IBHO HEJJOCTATOYHO. MBI MOJIaraeM, 4To pe3yJbTaThl UC-
CJIEZIOBAaHMH BIIMSIHUSA TYMHMHOBBIX BEIECTB Ha I'PUOBI, Pa3IMYArONIHECcs MO MUTMEHTALUH
MHIEINS, MOTYT OBITH TIOJIE3HBI [UIsl HOHUMAHUS Pa3InYuid B a1aNTallMOHHOM IOTECHIHAIIE
TEMHO- U CBCTJIOOKPAIICHHBIX BHU/I0B.

B cBs13u ¢ 5TUM HeJib JaHHOH PadoThI 3aKII0YaJIach B CPAaBHUTEILHOM aHAJIU3€ POCTO-
BBIX U CIIEKTPAJIBbHBIX XapaKTePUCTUK TPHOOB pa3HOW MUIMEHTALNH B IPUCYTCTBHU IIpeTia-
pata rymara Kanus u 0e3 Hero.

Marepuan u MeTOAbI

OOBeKTaMu IS UCCIICOBAHUHN MOCTYXWIH 6 BUIOB MOYBOOOUTAIONTUX TPUOOB ¢ pas-
JMYAroNecss OKpAaCKOH MHUIIEIHS, KOTOPBIE MBI YCIOBHO pa3eNwid Ha 3 rpymmnsl. ['pynma
TEMHOOKpaIICHHBIX IpuO0B Obu1a npeacTaBnena Alternaria alternata (Fr.) Keissl. (uramMmm
UIl-1), Cladosporium cladosporioides (Fresen.) de Vries (mramm UII-2) ¢ CHIBHO TUTMEH-
THPOBAaHHBIM MUIIEIIMEM YepHOTO 11BeTa 1 Phoma glomerata (Corda) Wollenw. et Hochap-
fel (mramm YII-3) ¢ TeMHO-KOpHYHEBBIM MuIenreM. Ko BTOpoif TpyIie OTHECEHBI ITaM-
MBI C KOPMYHEBBHIMHM ITUTMEHTAMH: CBETJIO-KOpWUYHEBBIH Geomyces pannorum (Link)
Hughes (mtamm KII-1) u mrramm Mycelia sterilia (KI1-2) ¢ THTMEHTOM OpaHXeBO-KOPU-
HeBoro orTeHka. K TpeTbeit rpynme rpudoB, MULENNH KOTOPBIX XapaKTepH3yeTcsl OTCYTCT-
BHEM IMMUTMEHTOB-MEJIAaHHMHOB, OTHECEHA KyIbTypa Fusarium moniliforme Sheltdl. (anamop-
tba Gibberella fujikuroi (Sawada) Wollenw.) (tutamm AlT).

duznonoruyeckue (POCTOBBIE U CIEKTPAJIbHBIC) XapaKTEPUCTHKH TPHOOB pa3HOM IHT-
MEHTAIUM HCCIENOBAIN MPH BO3AEHCTBMM TyMmaTa Kaimusa (u3 jeoHapauta «Powhumus»
npoussoactea Humintech Ltd.) B konnenTparmn 0.02 % u 0.1 % B 1a60paTOpHBIX yCIOBHU-
ax. [Ipu BeIOOpE pabounx KOHIEHTPALUI KOMMEPYECKOTo Ipernapara rymaTa B Cpezie pocra
(0.02 % u 0.1 %) onmpanuch Ha U3BECTHBIE U3 JINTEPATYpPhl JAHHBIC W HAIIM PE3YJIbTaThl
OLIEHKH SKOTOKCHYHOCTH Pa3HbIX KOHIIEHTPAIMH ITperapaTa B CTaHJapTHBIX TECT-CHCTEMaX
(Haymosa u ap., 2007; Fedoseeva et al., 2007).

PocroBble XapakTepUCTHKH IPUOOB MOTyYally TyTeM U3MEPEHHS paIuaJIbHON CKOPOCTH
pocTa KOJIOHUH Ha arapuzoBaHHoU cpeae Yaneka B wamkax [letpu ¢ qo6aBineHuemM rymara
Kanus u 6e3 Hero. Vi3MepeHHs OCyIIeCTBIISUIN Kax/Ible 2-¢ CYTKHU IMOCIIE 1T0CEBa KYJIbTYPbI
B TEUEHME OJHOW WJIN YETHIPEX HEJleNb B 3aBUCUMOCTH OT CKOPOCTH POCTa KOJIOHUH IITaM-
MoB. PaccunteiBanu cpemHee ais Tpex kKojoHu# B 3 gamkax [leTpu. DKkcriepuMeHT poOBo-
JUIN B 3 KpaTHOW MOBTOPHOCTH.

®Ou3noIOrnYecKy0 aKTUBHOCTh UCCIIEAYEMBbIX BUIOB I'PHOOB 10 OTHOLIEHHIO K 'YMH-
HOBBIM COEIMHEHUSIM XapaKTEPU30BaAIIH IO CIIEKTPaM MOTJIONICHHUS KyJIBTYPaIbHOM )KHUAKO-
CTH M MHLEIUS, BBIPOCIIETO B TeUCHHE 3 HeJlellb B KoJ0axX Ha KUIKOH cpene Yaneka npu
BHecenun rymara (0.02 %). Konrposem ciayxninm KoaObl co cpenoit u rpudamu, HO 63 ry-
Mmara Kanust. KyJapTypallbHy 0 KHJIKOCTb JUIsSi U3MEPEHUS CIIEKTPOB IOTJIOIIEHHS HCCIIeo-
BaJM mociie (GUIBTPOBAHUS CPEIbl HA KOTOPOH POCTH IpuOBI Uuepe3 CTaHAapTHHIN OyMaxk-
HBIH GUIIBTp, copT (Oenas nenTa). CriekTpanbHbIe XapaKTePUCTUKH KYJIBTYPaIbHOM KUAKO-
CTH MHKPOMHIIETOB B BO3pAacTe€ OJHOIM M TpeX Helellb M3MEpPSJIM Ha CIEeKTPopOTOMETpE
Perkin Elmer Lambda 35. Aranutnueckue u OnoIornieckue TOBTOPHOCTH MPH H3MEPCHUH
CHEKTPaJIbHBIX XapaKTePUCTHUK MUKPOMUIIETOB 2-KpaTHBIE.

Pe?.yJ'll:.TaTbl )/ 06cy>1<z[e}me

[TpoBeneHHbIE B JIAOOPATOPHBIX YCIOBHSIX JKCIIEPUMEHTHI ITO3BOJIMIIM BBISBUTH DS
0COOEHHOCTEH B PEaKIH HCCIIEAYEMbIX BUIOB TPHOOB Ha MPUCYTCTBUE B CPEZIEC POCTA I'y-
MUHOBOIO IIpenapara.
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Puc. 1. CKOpOCTL pocTa KOJIOHUH MHKPOMHUIIETOB pa3n1/1'1H0171 IMUT'MEHTAlUU Ha Cpeae 6e3 rymMaTta u € [[O6aBHe-
HUEM rymara.

a — Fusarium moniliforme AlIl, 6 — Mycelia sterilia KII-2, 6 — Alternaria alternata 4YIl-1. [ — 6e3 rymata, I — 0.02 %,
I — 0.1 % rymata. To xe pus puc. 2.

Pe3ynpTaThl HOKa3any, 9To JOOABICHUE r'yMaTa KaJus B MMTATEIbHYIO CPEay HEOIUHA-
KOBO BJIMSIET Ha POCTOBBIC XapaKTEPUCTUKU T'PHOOB pa3inyHoW murMeHrauuu. Kymnerypa
HEOKpalleHHoro F. moniliforme He pearnpoBaia Ha BHECEHHE T'yMaTa: HE BBISIBICHO JOCTO-
BEPHBIX OTKJIOHEHUIl 0T KOHTpOs npu coaepkanuu B cpeae Yanexa 0.02 u 0.1 % rymara
kanust (puc. 1, a). Ha 8-¢ cytku pocra konouuu F. moniliforme BO BCex BapHaHTaX OIBITA
3aIOJTHSIM BCIO MIOBEPXHOCTH MUTATENFHON cpensl B yamkax Ilerpu. llltamm ¢ kopudne-
BbIM urMeHToM Mycelia sterilia KI1-2 npu conepxanmnu 0.02 % u 0.1 % rymara xanus me-
HSJI KHHETHYECKHE XapaKTePUCTUKH B CTOPOHY yBenmueHus (puc. 1, 6). CTuMynupoBaHue
TYMHHOBBIM TperapaTroM paauaiibHoro pocra mramma G. pannorum KII-1 nposBisuiocs
TOJIBKO Ha 28-¢ CyTKH JIKCHepUMEHTa (pajnyC KOJIOHHHA YBEIHMYMBAJICA IO CPaBHEHHIO
¢ koHTpoieM B cpene ¢ 0.02 % rymara Ha 12.0 £ 3.2 %, ¢ 0.1 % rymara — Ha 6.2 + 2.2 %).
Poct KonoHMI TEMHOOKpPALIEHHBIX KyJIbTYp MOJA BIHSHHEM I'yMaTa CKOpee 3aMeyIsics.
Oto HamboJee YETKO 3aMETHO NpH HaONIONCHMH 3a pa3BUTHUEM KOJOHHH A. alternata Ha
cpene ¢ 0.1%-m rymuHOBEIM mpenapatoM. Ha 8-e cyTku pocta Ha cpenax ¢ JoOaBiIeHHEM
0.02%-ro ryMHHOBOTO IIpenapaTa 3HaYCHUS pajguyca KOJOHUH A. alternata ObIN MEHbIIE
Ha 6.0 £ 2.8 %, ueMm B koHTpose. C noBeIeHHeM KOHIeHTpanuu rymara 1o 0.1 % Ha 31O
e BpeMsl SKCIIEpUMEHTa POCT JaHHOW TeMHONUTMEHTHPOBAHHOMN KyJIBTYpPHI 3aMeUIsIeTCS
Ha 14.4 £ 3.4 % (puc. 1, ). llItamm P. glomerata YI1-3 craTucTHYECKH 3HAYNMO CHHXKAI
paauaibHBIN poCcT Ha 6-¢ U 8-¢ cyTku skcnepuMmenTa (Hal0.9 £ 3.0 u va 10.2 £ 2.5 % coot-
BeTcTBeHHO) TpH BHeceHNH 0.02 % rymarta u Ha §8-¢ cyTku pocta (Ha 12.3 £ 3.6 %) o cpas-
HEHUIO ¢ KoHTposieM mipu BHeceHuu 0.1 % rymara.. TemHookpameHHas kyiabrypa C. cla-
dosporioides HauMeHee BCETO pearnpoBalia Ha BHECCHHE TYMHUHOBOTO Mpenapara, paauaib-
HBIH POCT KOJIOHHH 3aMe/UIsUICS B MPEAeIax CTaTHCTHYECKON OIIMOKH.

IMpu ananuze CTpyKTypHO-(QYHKIMOHAIBLHON OpraHM3alid MHUKOOHMOTBHI B MPUPOJHBIX
cperax JOCTaTOYHO IMIMPOKO HCIIONB3YETCsl SKCIPECC-METO] OIIEHKH Pa3sHO00pa3usi MUKPO-
OHBIX cOOOIIECTB N0 pasaibHON CKOpocTH pocTa. Ha ocHOBe 3TOro mokasarens mpezioxe-
HO TPYHNIHPOBAaTh MHKPOOPTAHU3MBI, BBIIEIIIEMbIE TIPH 1TOCEBE 0OPa3OB Ha MUTATEIbHBIC
Cpeibl, 10 pa3HbIM KJlaccaM, C ONpe/ieIeHHbIM 1Mara30HOM 3HaueHUi Ko uIreHTa paia-
JBHOI cKOpocTH pocTa KojoHui (K») m xuHermueckuM TumnaMm (IloxsHckas u ap., 1989).
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KuHernueckue rpagauun MHKPOMHIETOB
NOPaAHAILHON CKOPOCTH POCTa KOJOHHUM

Kunerndecknii Tum Kﬂ[a{icm Clcopoh:;l;qpocm,

MenseHHo pacTyiue 1 0.00—0.05
2 0.06—0.10

3 0.11—0.15

4 0.16—0.20

Brictpo pactymue 5 0.21—0.25
6 0.26—0.30

7 0.31—0.35

8 0.36—0.40

9 0.41—0.45

10 0.46—0.50

11 0.51—0.55

12 0.56—0.60

B nanHo# paboTte ObIJI0 TPOBECHO PaHXKUPOBAHHUE HCCIIEYEMBIX BUIOB I'PHOOB IO Xa-
pakTepy pocTa Ha cpene 6e3 mobaBieHus rymara. Ha ocHOBe n3MeHEeHuUs JuaMeTpa KoJo-
HHUH B €AMHUIY BPEMEHH HaMy OBLIM paccyMTaHbl KOAQQPHUIUEHTH paJinalIbHONH CKOPOCTH
pOCTa MpeNCTaBICHHBIX MUKPOMULIETOB (K7, MM/4). PamupoBaHie NMPUHAIIE)KHOCTH KO-
JIOHHH K OTIpe/IeNICHHOMY Kiaccy Kr TpoBOJMIIN Ha OCHOBE PACCUNTaHHBIX KO3((UINEHTOB
panuanbHOil CKOpPOCTH pOCTa B COOTBETCTBHM C IpaJallisiMH, HCIIOJIb3yEMBIMH B paHee
oIyOITMKOBaHHBIX padoTrax cM. Tabmuiy (Tepexosa u ap., 1998; ['onoBuenko u ap., 2000;
Tepexosa, 2007). B rpynmy MeanenHopacTynux 0sutn Beienens! G. pannorum KII-1, My-
celia sterilia KII-2, A. alternata Yl1-1, C. cladosporioides Yll-2 u P. glomerata 4I1-3,
K ObIcTpopacTynuM oTHeceH F. moniliforme All.

Crnenyer OTMETUTH OOIIYIO ISl BCEX MITAMMOB TCHICHIMIO: 110 MEPE YBEJINYEHUSI BO3-
pacrta KyJbTypbl M AUAMETPa KOJOHHUHA NMPOUCXOIUT CHIDKEHHE CKOPOCTH POCTa MUKPOMH-
LIETOB, YTO 00YCIIOBJIEHO, OYEBHIHO, UCTOIICHNEM MUTATEIBLHOM Cpelibl, a TaKKe JeHCTBHU-
eM TpuOHBIX MEeTa0O0JINTOB. 3aMeIJIeHHe CKOPOCTH POCTa HAOII0aloch Kak Ha cpene 0e3
J00aBieHMsI TyMaTa Kajus, Tak M Ha cpelie B ero MpUCyTCTBUU. [ yMHHOBEIH npemnapar He
MEHSJI KHHETUYECKOTO TUIIA MCCIICOBAHHBIX IITAMMOB, OJIHAKO CIIOCOOCTBOBAJI MEPEXOIY
HEKOTOPBIX KYJIbTYp MUKPOMHUIIETOB B JpyTHE Kiacchl Kr.

CkopocTh pocta KyJasTypsl Mycelia sterilia KI1-2 Ha cpene Uaneka 6e3 BHECEHUS TyMHU-
HOBOT'O TIpernapara, COOTBETCTBYIONIYIO 3-My Kiaccy Kr, OTMedanu Ha 2-¢ U 6-€ CyTKH poc-
Ta; Ha 4-€ M §-€ CyTKH DKCIEepPUMEHTa (PUKCHPOBAIN CHIDKEHHE CKOPOCTH JI0 2-TO Kiacca
Kr. IIpu pocTe aHHOTO IITAMMa Ha CPeZie C TyMaTOM 3a BpeMsI 3KCIIEpUMEHTa HalOro1anu
CKOPOCTH POCTa TOJIEKO Ha ypoBHE OoJiee BBICOKOTO Kiacca Kr. Tak, Ha 4-€ CyTKH 3KcIepu-
MEHTa OTMEYalu CJCAYIOIINE 3HAUYCHHs PaaualibHOW ckopocTtu pocta Mycelia sterilia:
0.108 + 0.018 mm/au — Ha cpene Yaneka, 0.132 £ 0.009 mm/a — Ha cpene Yanexka ¢ 0.02 %
rymara, 0.135 +0.019 mm/u — Ha cpene Yamneka ¢ 0.1 % rymara (puc. 2, 6). TemHOOKpa-
meHHas KynsTypa A. alternata Yl1-1 B npucyrcrsuu 0.1 % rymMuHOBOTO TIpenapara B Tede-
HHE SKCIIEpUMEHTa pocia co CKOPOCThIO 3-ro Kilacca Kr, Toraa Kak Ha cpefgax 0e3 rymara
u nipu ero 0.02%-i KOHIIEHTpaIMU JaHHBIA IITAMM POC B T€UEHHE 8 CYTOK CO CKOPOCTHIO
4-ro xmacca Kr. Ha 6-e cyTku skcriepuMenTa A. alternata Ha cpene 6e3 ryMaTa MpOsSBIISIT
ckopocth 0.173 + 0.017 mm/uac, npu 0.02 % rymara — 0.164 £0.07 mm/4, 0.1 % ryma-
ta — 0.123 £ 0.004 mm/a (puc. 2, 8). Kyasryper G. pannorum KII-1, C. cladosporioides
UII-2 u P. glomerata YI1-3 He pearnpoBaJii Ha MIPUCYTCTBHE TYMHUHOBOT'O IIperapaTa B cpe-
ne pocta. Ckopoctsb pocta mtaMMoB G. pannorum u C. cladosporioides Bo Bcex ciydasix
cooTBeTcTBOBaNa 1-My Kiaccy Kr, P. glomerata — 4-my xitaccy. HenurmMeHnTHpoBaHHas Ky-
abrypa F. moniliforme AIl Taxke ocTaBajach B Ipe/ieNax OJHHUX U TeX )K€ KiaccoB Kr, He-
3aBHCHMO OT HAJMYHWsA B Cpelie TymMara Kanus (puc. 2, 8).

TakuM 00pa3oM poCTOBBIE XapaKTEPUCTHKH HCCIIEIOBAaHHBIX MUKPOMHIIETOB IIPH Pa3-
HOM ypOBHE I'YMHHOBBIX BEIIECTB B CPEJC MEHSIOTCS B HEOAWHAKOBOH creneHu. 13 sToro
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Puc. 2. I[I/IHaMI/IKa CKOpPOCTHU pOCTa KOJIOHUHM MUKPOMHULIETOB pa3m/1'moﬁ NUIMEHTALMU Ha CpeAc C BHECCHUEM
u 0e3 BHECCHMS rymara u ¢ HOﬁaBJ’[eHHCM rymara.

a — Myecelia sterilia KII-2, 6 — Alternaria alternata UIl-1, ¢ — Fusarium moniliforme All. Yepma — rpaHuna Mexay 2-m
u 3-M (a), 3-M u 4-M (6), 4-M u 5-M (8) xmaccom Kr.

CJIEZyeT, YTO NpH OLEHKe (QYHKIHMOHAIBFHOTO Pa3HOOOpa3us TpHOOB Ha OCHOBE PAaHTOBOTO
pacripeieNieHUs BBIIEISIEMBbIX KOJIOHHI COOTBETCTBEHHO KilaccaM K7 OJTHH | Te ke coo01ie-
CTBa, IMEIOIIME B CBOEM COCTaBE MMTMEHTHPOBAHHBIE MHKPOMHIIETHI, B TPUPOIHBIX CPEAAX
pa3HOi TyMyCHPOBaHHOCTH OYAyT UMETh pa3IMYarouiuecs: Hokasarenu pazHooopaszus. ['y-
MHHOBBIE BEIIECTBA, B HA CKOPOCTh POCTA MUIIEIHS MUTMEHTHPOBAHHBIX IPUOOB, Be-
POSATHO, MOTYT BIIMSITH HAa YAaCTOTY WX BBIZCIICHUS 1 COOTBETCTBEHHO Ha JOJII0 MEJIaHU3UPO-
BAaHHOTO MHILIENHUS B ITOYBE.

HccnenoBanue cnekTpainbHbIX XapakTepucTuk msaté mrammoB (C. cladosporioides,
A. alternata, Mycelia sterilia, G. pannorum n F. moniliforme) BbISBUJIO OTIMYHS B CIIEKT-
pax MOTJIOUICHUSI MUKPOMHUIIETOB Pa3HOW ITUTMEHTAIHH.

CreKTphl MOTJIOMIEHHST KYIbTYPAIbHOM JKHIKOCTH BCEX KyJbTYp IOKa3ald YMEHbBIIA0-
IIMecs 3HaAYCHUS ONTHYECKOH IMIIOTHOCTH IPH YBENWYeHUH JUTHHBI BOJIHBI 0T 200 10 700 HM.
B criektpax moryonieHus KyJIbTYpaJIbHOM KUIKOCTH Ha ()OHE yOBIBAIONIMX 3HAYEHUH ONTH-
YECKOM IIIOTHOCTH BBIACISIOTCS OT/EIbHBIE ITMKU MOTJIOMIEHHUS CIIeU(PUIECKUX COeTMHEHNI
rpuboB: osoca B Y ®-obmactu ¢ Makcumymom 290—300 aM, 00ycI0BIeHHAS IPUCYTCTBUEM
MPOCTHIX (PCHOJIBHBIX COCAUHCHUMN, OOHapyxkeHa y A. alternata u G. pannorum (puc. 3, a, 6);
mmpokas moinoca B oomactu 400—500 uM, xapakTepras 1t Mycelia sterilia, koTopyro mpea-
TIOJIO’KUTENIEHO MOXKHO OOBSCHUTH HAINYMEM ITUTMEHTOB-KapOTHHOHIOB (pHc. 3, @).

B xone uccnenoBanuil moka3aHa HEOJUHAKOBAs peakius TpHOOB Ha 100aBICHHE T'yMa-
ta. Tak, muk moriomenus 290 HM, XapakTepHbId A A. alternata u G. pannorum, TIPH BBI-
palBaHuM MITAMMOB Ha cpefie Yareka ¢ rymarom (puc. 3, 6; 3, 2), BBIpaKeHHBIM c1a00 110
CpaBHEHHUIO co cpemoil Oe3 rymara (puc. 3, a; 6 8). To ke KacaeTcs W MIUPOKOH IOIOCHI
B obnmactu 400—500 HM, xapakrepHoii ais Mycelia sterilia (puc. 3 a; 3, 6).

B cnekrpax normomienus C. cladosporioides v F. moniliforme He BbIsSBICHO crienudu-
YEeCKHX Ul HUX NMUKOB (puc. 3, ¢). [Ipu 3TOM onTnyeckas iI0THOCTh KyJIbTYPaIbHON JKUA-
KOCTH TEMHOOKPAILIEHHOT'0 ITaMMa Obljia 00Jiee BBICOKOI 110 CPAaBHEHHIO C HEOKPAIICHHBIM
F. moniliforme, 9T0 MOXET CBHUAETEILCTBOBATh O HMPUCYTCTBUH B CPEAE POCTa NUTMEH-
toB-MenanuHoB C. cladosporioides. [1ockoIbKy CIIEKTPBI HOTJIOLIEHUS MEJIAHMHOB TIOXO0KH
1o (opMe Ha TUMHUYHBIE CIEKTPHI MOIVIOMCHUS I'YMHHOBBIX COCIUHEHUH, CIEKTPaIbHbIC
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Puc. 3. CrekTpsl mormomeHus cpeapl Yaneka i KyJIbTypaabHOH KUIKOCTH MUKPOMHIIETOB Pa3InYHON IIUTMEH-
TaluK Ha cpene 0e3 rymata (a, ) ¥ ¢ goOaBieHUeM rymara kanus (6, 2).

a, 6: 1 — Mycelia sterilia, 2 — Alternaria alternata, 3 — cpeoa Yanexa; 6, 2: 4 — Cladosporium cladosporioides, 5 — Geomyces
pannorum, 6 — Fusarium moniliforme.

XapaKTePHCTHKU 3THX IPUOOB IPH BEIPAIMBAHUY IITAMMA Ha Cpelle ¢ BHECEHHEM I'yMHHO-
BOTO TpernapaTa u 0e3 Hero He pasnuyanuck (puc. 3, 2).

BriBOABI

Takum 00pazom, TymMatT Kajuus MOo-pa3HOMY BIIHSUT Ha (PU3HOIOTHYECKIE XapaKTEPUCTH-
K{ HCCJIEYEMBIX IITaMMOB Irpu0OoB. [IpucyTcTBHE T'yMHHOBOTO BEIIECTBA CHMXKAJIO KHHE-
TUYECKHE TI0KA3aTeIN HEKOTOPhIX TEMHOOKPAIIEHHBIX IITaMMOB A. alternata Yl1-1 u P.glo-
merata YI1-3, crumynuposaino poct mramma Mycelia sterilia KII-2 ¢ munennem xopudne-
BOI'0 IIBC€TA U MPAKTUYCCKHU HE BJIMAJIIO HA CKOPOCTh pOCTa HEIUTMEHTUPOBAHHOT'O HITaMMa
F. moniliforme AIl. Bnusaue rymara Kanus Ha CIICKTPaTbHbBIE XapaKTEPUCTHKH HEKOTOPBIX
OKpAIICHHBIX KYJIbTYp (4. alternata, G. pannorum KII-1 u Mycelia sterilia) nposiBisiiiock
B CIUVIQ)KMBAaHHUH B CIIEKTPaxX MOIIOECHNS IMKOB, XapAKTEPHBIX MIPU BBIPAIINBAHUN B OTCYT-
CTBHMHM rymara. ['yMaT KaJiusi He OKa3blBasl BIUSHUS Ha XapaKTep CHEKTpa ITOTJIOEHHs Ky-
JbTYPAILHON JKUJIKOCTU THAIUHOBOW KYJIBTYphl F. moniliforme. BuisiBieHHbIE pa3iinuuns
POCTOBBIX M CIIEKTPAIBHBIX XapaKTEPUCTUK y OKPAIICHHBIX M HEOKPAIICHHBIX KYyJIbTYD
FpI/I6OB, BUIUMO, 06yCJ’IOBJ’I€HI:I B3al/IMO,ZleI‘/IICTBl/IeM TYMHUHOBBIX BEIICCTB C FpI/I6HbIMI/I MeETa-
GonmTaMn MUTMEHTHPOBAHHBIX BUAOB. MBI mosiaraeM, 4T0 MPOAEMOHCTPHUPOBAHHBIE OCO-
OeHHOCTH (DM3UOIOTHYECKUX PEAKIMi HCCIEeTyEeMBIX MITaMMOB IpUOOB Ha TPHUCYTCTBHUE
B CpE€Zie POCTa I'YMHHOBBIX BEIIECTB MOTYT BIHMATh Ha MX SKOJIOTHUECKHE (PYHKIUHU. DTO
BIIMSIHUE MOJKET B IIEPBYIO OYEpEb CKa3bIBAThCS Ha Pa3lIMunH B aJlallTAl[HOHHBIX BO3MOX-
HOCTSIX TPUOOB B OMOTOIAX C Pa3HBIM COICPKAHUEM TyMyca.
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PE3IOME

BunusiHue rymara Kanus Ha HEKOTOpble (PM3MOIOTHYECKHE XapaKTEPUCTUKH MUKPOCKOITUUECKUX
rprOOB HcCIe0BaIH Ha 6 IITaMMax ¢ Pa3HOi mUrMeHnTamuei Murenus. [lokaszano, 4To CKOPOCTh poc-
Ta KoJoHuH Ha cpene Yaneka, cogeprkameii 0.1 nmm 0.2 % rymara Kanus o CpaBHEHHIO ¢ KOHTPOJIEM
Ha cpejie 0e3 rymara, CHID)KQJIaCh Y TEMHOOKpAIICHHBIX KOJNOHUH (A4lternaria alternata, Phoma glo-
merata 1 B Menblel crenein — y Cladosporium cladosporioides) 1 B OCHOBHOM MOBBIIIANIACH Y
CBETJIOOKPALICHHBIX KOJOHHH n3ydeHHbIX MuKpomuieroB (Mycelia sterilia, B MeHbIeil cTenenn —
Geomyces pannorum). CKOpOCTh POCTa HEMUTMEHTUPOBAHHOTO IITaMMa Fusarium moniliforme He
MoKa3asa 3aMeTHBIX u3MeHeHui. Crienupudeckre 0cOOEHHOCTH CIIEKTPOB MOTJIOICHUS KYJIbTYpailb-
HBIX Cpe]l, KaK II0Ka3aHo, 3aBUCEIIH OT IIMTMEHTAIMN MULeNus. Mlcue3HOBEeHHE TUKOB MOTJIONICHYS Ha
290 u 400—500 HM, TUITUYHOE TSI KOHTPOJIBHBIX BApUAHTOB OMbITa (0€3 rymara Kajws), Habaroaa-
JOCh Ha KyJbTYPalbHbIX CpPeAax MUIMEHTHPOBAaHHBIX IpubOB A. alternata, Geomyces pannorum
u Mycelia sterilia, BRIpameHHbIX B IPUCYTCTBHH I'yMaTa. He BBISIBICHO H3MEHEHHS CIIEKTPOB ITOTIIO-
LIEHUs Y HEMMUTMEHTUPOBAaHHOTO F. moniliforme. IlomydeHHbIe NaHHBIE CBUACTEIBCTBYIOT O CICIHU-
(rueckoM B3aMMOAEHCTBUHM MEXIY T'yMaTOM U MeTaboJIMTaMy MMTMEHTHPOBAaHHBIX TpHOOB. OH Mo-
JKET BJIMATH HA SKOJIOTUYECKYIO CTPATCTUIO UCCIEJOBAHHBIX IUTMEHTHPOBAHHBIX FpI/IGOB H uXx yCTOﬁ—
YMBOCTb K DPa3iIMYHbIM (akTOpaM OKpYXKaloLIeH Cpeibl C pasHbIM COACPKAHUEM TYMHHOBBIX
BEIL[ECTB.

KiroueBsle cioBa: rymar Kajius, MUKPOCKOIIMYECKHE TPUOBI, IIMTMEHTAINST MUILIEIHs, CIIEKTPEI
HOTJIOIICHHUS.

SUMMARY

The effect of potassium humate on some physiological characteristics of microscopic fungi has
been studied on 6 strains with different-pigmented mycelium. It was shown that growth rate of the co-
lony grown on Chapek agar medium containing 0.1 % or 0.02<[>% of potassium humate in relation to
that of the control colony grown on medium without humate decreased for black and deep-brown colo-
nies (Alternaria alternata, Phoma glomerata and in a less exent Cladosporium cladosporioides) and
predominantly studied for light-colored colonies of researched micromycetes (Mycelia sterilia and in
a less extent Geomyces pannorum). Growth rate of non-pigmented strain of Fusarium moniliforme did
not show noticeable changes. The spectric features in absorption spectra of fungal cultural medium
were found corresponding to mycelium pigmentation. The elimination of the absorption peaks at 290
and 400—500 nm typical for control variants (grown without potassium humate) was observed for the
cultural media of pigmented fungi 4. alternata, G. pannorum, and Mycelia sterilia grown in presence
of humate. The change in the absorption spectra of non-pigmented F. moniliforme wasn’t revealed.
The data suggest specific interaction between humate and metabolites of pigmented fungi. It can affect
the ecological strategy of investigated pigmented fungi and their tolerance to adverse factors of envi-
ronment with different content of humic substances.

Key words: potassium humate, microscopic fungi, mycelium pigmentation, absorption spectra.
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