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®OPMYBAHHS MIKOLIEHO3Y KOJIOCY MIIEHUI O3UMOi B
MEPIOJI OPTAHOTEHE3Y POCJIAH

O.B. bamra, kauauaat 610J0TTYHUX HAYK

BuByeHo nuHaMiKy 4YHMCEIBHOCTI MIKPOMIIETIB KOJIOCY O3MMO1 MIIECHUII B
pizHux (¢dazax il po3BuTKy. OpmepkaHl JaHi JalOTh MOXMJIMBICTb BHU3HAYUTHU
TUTOBICTh OKPEMHUX BHUJIIB (DITOMATOrEHIB Ta iX JIOMIHYBaHHS NpU (POpMyBaHHI
MIKOO10TH KOJIOCa

Kniwouoei cnhoesa: MiKOb;éHOS’, d)imonamozeﬂu, NWeHuYys o3uma, opcanoceHes

3acTOCyBaHHA B CUIbCHBKOMY TOCHOAAPCTBI 1HTEHCUBHUX TEXHOJOT1H
BUPONIYBAaHHA O3MMOI MIIEHUI]l 3MIHWJIO CKJaJ Ta CTYHiHb MIKIJJIMBOCTI
30yIHMKIB 0araTb0X XBOpPOO, CTPYKTYypy IX MOMYJSLIi, YacTOTy TpAaIUISTHHS
OKpPEMUX BHU/I1B TATOT€HHOTO KOMILIEKCY 30y IHUKIB XBOPOO 3€pHOBUX KYJIbTYP.

VY BUSIBIEHHI HIKIIJIMBOCTI XBOPOOU BaXKJIUBY POJIb BIAIrpae MOCIIIKEHHS
BHUJIOBOTO CKiiaay 30yaHuKiB. Oco0nrBoOi yBaru notpeOye BU3HAYEHHS TpUOIB, SIKi
MOXYTh TpaHCcPopMyBaTUCS B Yypoxkail uepe3 HaciHHS y (opMi emidiTiB Ta
eHa0(diTiB. XapakTepHUM € T€, IO Il TPUOM HE MPOSBIAIOTH ceO€ SK MaTOreHU
BIZIHOCHO KOJIOCY TIIEHUIIl B TMOJI, aje KOHTaMIHyIOYM 3€pHO, 3JaTHi
HAKOTMYyBaTH MIKOTOKCHUHHU TIiJ1 yac 30epiranns [2,5,11].

Mera pociigkeHb. BuUBUMTH BHIOBUM CKJIaJ MIKPOMIIETIB B TEPIO
OpraHOTeHe3y KOJIOoCa MIIEHUIN 03UMOI1, BU3HAYUTU TUIIOBICTH OKPEMHUX BHUJIIB 1
BU3HAYUTH iX JOMIHYBAaHHS B MIKOO10Ta KOJIOCY.

Metonuka pocaimxkenn. [Iporsrom 2000-2012 pp. Hamu BUBYABCA
KUIBKICHUM Ta SIKICHUM CKJIaJ MIKOOIOTM KOJOCY MIICHUI[I O3WMOi, MiJ Yac
dhopMyBaHHS 3€pHIBKM Yy T€pioJl Bereraiii pOCIWH, BPaxXxOBYIOUM HAaSBHICTH

CUMIITOMIB XBOPOO TpUOHOI €T10JI0T11.
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J17ist BUSIBJICHHSI MIKOO10TH KOJI0Ca MIIEHUI[I 03UMOT Ta 3€pHa 3aCTOCOBYBAIU
3araIbHONIPUUHATI  MIKOJIOTIYHI Ta ()ITOMATOJOTIYHI METOJAM JOCIHIIKEHbB:
HAaKOMUYEHHS KYJbTYp TpUOIB Yy BOJIOTUX KaMepax Ta MPsSMOi 1HOKYJIALII 3pa3KiB
Ha arapu30BaHMX CJICKTHBHUX cepeaoBuInax [6].

[TociBu iHkyOyBamm 5-7 mi0 mpu Temmeparypi 26-28° C y TpupazoBii
noBTOpHOCT],. [ligpaxyHOK KOJOHIA mTouymHanmu Ha 3-4-Ty 000y micas BHUCIBY
JOCTIHKYBAHOTO 3pa3ka 1 3iicHIOBanu 2-3 00Jiku 3 iHTepBasioM 1-2 no6wu.

Bunyueni Buau MIiKpoMILETiB 1IeHTH(IKYBadu 32 MOP(OIOTTUHUMU
MIKpOCTPYKTYpamMHu TpuOIB (cropaMu, KOHITiAMH Ta 1H.) KOPHUCTYIOUHUCH
cBimioBuMu Mikpockomamu: ¢ipm  “Carl Zeiss” (Himeuuuna) ta MBJI-6
(06’ extuBH X8, x40, x90).

Jlnst  BU3HAQYEHHS  TAKCOHOMIYHOI  NPUHAIEKHOCTI  MIKPOMILETIB
BUKOPHCTOBYBAJIM BU3HAYHUKY BITUM3HSHUX Ta iHO3eMHUX aBTopiB [1,2,5,8,9,10].

JIJ1st OLIHKY POJIi TUIIOBOCTI OKPEMUX BU/IIB 1 BA3HAUYCHHS 1X IOMIHYBaHHS B
MIKOO10TI KOJIOCY MILEHHMIII 03MMOi HaMH OyJI0 BU3HAYE€HO IPOCTOPOBY YACTOTY

TPAIUITHHS OKpeMUX BUIB rpu0OiB 3a popmynoro T.I'. Mipunsk [7]:

B *100%
B0k, ®

A=

ne A — mpoCTOpOBa YacTOTa TPAIISTHHS BHU/IIB,
B — K1IBKICTH 3pa3KiB, B IKMX BHUSBJICHO 1IEH BH/I;
C — 3araJibHa KUIbKICTb AOCIIPKYBaHUX 3Pa3KiB.
JIist BU3HAYEHHS THUIOBOI PI3HOMAHITHOCTI TpuOIB y O101IEHO31 KOJOCY

HIHeHI/II_Ii 03UMO1 BHKOPHUCTAJIN ITIOHATTA CE30HHO1 4aCTOTHU TpaIJIAHHS BUY.

C= A*l;O% ’ )

ne C — ce30HHa YyacTOTa TPAIUISIHHS BHIIB;
A — 4uCII0 CTPOKIB aHaJI3y, KOJIH €W BUJI BUSBJIEHO;
B — 3aranpHa KUIBKICTh CTPOKIB aHAII3Y.
3a yMOB CYMICHOT'O BUKOPHUCTaHHS IIMX MOKAa3HUKIB HaMU JudepeHIiioBaHO

KOMIIOHEHTH MIKOOIOTH KOJOCY O3MMOI MIIEHMII: TUIMOBI JOMIHYIOYl BUAU —
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pocTopa 1 Ce30HHA dYacTOTH TparistHHg Buiie 50%, THIIOBI YHCETbHI —
mpocTopoBa i ce30HHI YactoTd moHan 30%, THUIOBI PimKiCHI — MPOCTOPOBE
tpamssaag Hwkde 30% 1 cezonne Bume 30%. BumagkoBuMu BUIaMH BBaXKald
MIKPOMIIETH, JJIsl SIKUX TOKa3HUKHU MPOCTOPOBOrO 1 CE30HHOTO TPAIISIHHS OyJu
Hwkaumu 30%, ane Bunumu 10% [7].

Busnaueno takox koedimieHT 3aceneHus (K3), mo Bka3ye BiJICOTOK 3pa3KiB
POCJIVH, B SIKMX BUSABJIICHO IIeH BU rpuda, 3a ¢popmyiioro[7]:

K3 = %00% (3)

71 M — YKCIIO 3pa3KiB POCIUH, B AKUX BUSIBJICHO 1M BUJ Ipuda;
N — 3arajgbHa KUIBKICTh JOCIIKEHUX MPOO.
JIsi BU3HAYEHHS MMOKa3HUKA MOAIOHOCTI BUIOBOTO CKJIATy MIKPOMIIIETIB,
BWIYYEHUX Yy pi3HUX (Da3ax Bererailii pOCIUH MIIEHUIIl 03UMOi, KOPUCTYBaJIUCh
koedimienToM cribHOCTI JKakkapa [6]:

Kj= 5 *100%, (4)
a+b-c

JI€ a — KUIbKICTh BH[IB, XapaKTepHUX I acoljaiii mepiioi Oiotu (daza
OpraHOTeHEe3Y MIICHHUI[I 03UMO1);

b — kimbkicTh BHJIB, XapakTepHHUX I acolarii apyroi Oiotu (dhasa
OpraHOTeHEe3Y MIIEeHHUI[I 03UMOT);

C — KUIBKICTh COUILHUX BHUAIB 111 000X O10T.

Pe3yabTaTu nociairkeHb. B pesynpTaTi MpoOBENEHUX JOCTIHKEHBL CEpel
KOMIIOHEHTIB emiiTHOi MikoOioTH Oyio imeHTH(ikoBaHO 48 BuuiB rpudiB (1626
mramiB), ski Hajnexamn 10 15 poxiB 4 kmaciB Zygomycetes, Ascomycetes,
Agonomycetes, Hyphomycetes nsox BimmimiB Zygomycota, Ascomycota ta rpynu
Anamorphic fungi.

HaiiGinbira xigpkicTh BuAiB MikpoMmineTiB (40 Buais, 83,3% Bix 3aranbHOi
KUTBKOCTI 130JIATIB) Hayiexayia 70 rpynu aHamopduux rpudiB Anamorphic fungi

(Mitosporic fungi, Fungi imperfecti, Deuteromycetes)
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Bonu posnoniaunmcs 3a knacamu: Agonomycetes — 1 sua; Hyphomycetes —
39 BuziB (81,3% Bix 3aranbHOI KiNBKOCTI BuAileHHX). He 3Bakaroum Ha Te, IIO
Buau poxiB Aspergillus, Penicillium 3a «Ainsworth and Bisby’s Dictionary of the
Fungi» posriasmaroThest Ak aHamopdHi cramii kimacy Ascomycetes poawHH
Trichocomaceae, nmpencraBauku poxy Fusarium i 7richoderma — Hypocreaceae,
I OUTBIIOCTI IMX TpUOIB 1€ HE BCTAHOBIEHI 3B’SI3KM 3 TeleoMopdamu.
3a3Buyail, Ha KMBIM POCIWHI Napa3utye aHamopda, a IiIoA0Bl Tia TereoMopdu
3’SIBJISIFOTHCS JIMIIIE HA BIIMEPIUX YaCTUHAX.

VY Hammx IOCHPKEHHSAX MiJ 4ac (OpMyBaHHS KOJIOCY MM CHOCTEpiraiu
aHamopdHi ctanii rpubiB. [Ipu 1bOMY TOMIHYIOYMMH BUSBHIUCS poau Fusarium
(imentudikosano 12 Bunais) i Penicillium (13 Buxuis).

Bigain Ascomycota OyB npezcTaBiieHni 1BoMa Bugamu poay Chaetomium.
Jlo Bigaimy Zygomycota nanexaio 6 BumiB, mo ctaHoBmwio 12,5% Bix 3araabHOTO
BHUJIOBOTO CKJIaJly MIKPOMILIETIB, BUSIBIICHUX Yy eMi()iTHIA MIKOOIOTI KOJIOCY 0O3UMOi
MIIIEHUII].

[Tpu nopiBHSIHHI MPOCTOPOBOI 1 CE30HHOT YaCTOTH TPAILISHHS, MM YMOBHO
PO3MOAUIMIIM yC1 BIIIy4YeH1 Ta 1eHTU(IKOBAaHI BUAM MIKOOIOTH KOJOCY Ha TpyIU
BHJIIB. TUIOBI YHCEJbHI, TUIIOB1 PIAKICHI Ta BUMAAKOBI. TUIIOBUMHU JOMIHYIOUUMHU
BuAaMK emidiTHOI MikoOioTn Oynm mpejacraBHUKH poxiB Fusarium (Fusarium.
sporotrichiella var. poae (87,7%)). Jlo TUIOBHX YHCEIbHUX BIJHECIH BUIH 3
BHCOKUM KoedirienTom 3acenenns (22,7-30,6%) 1 gactoToro Tparisaas (45,5-
58,0%) Bipolaris sorokiniana, Alternaria tenuissima, Aspergillus flavus, a Takox
Bugu poxaiB Cladosporium, Trichothecium, Rhizopus, Mucor (mo 53,2%),
BUIIAJKOBI BHUAM BUABICHO HamMu cepen rpubiB poaud Mortierellaceae,
Mucoraceae, Chaetomiaceae ta poxy Penicillium (mo 28,1%).

VY mepioa UBITIHHS OIIEHUI[I 03UMOI OyJIO 130JIbOBAHO Ta 1IEHTU(IKOBAHO
44 sunu, mo ctanoBmiIo 91,7% Bix 3aranbHOI KUTBKOCTI BUALICHUX MIKPOMIIIETIB,
mij gac KosocinHs ineHtudikoBano mumie 29 Buxaie (60,4%), ane B mux ¢azax

BII3HAYEHO HEBUCOKI KOC(IIIEHTH 3acelieHHsS rpuOaMH KOJOCY MIICHHUIl 03UMOI

0,9 - 8,8%.
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JlocniipKyBaH1 3pa3Kd POCIMH KOJOCY O3MMOI MINEHMIIl B pi3HUX (azax
BereTarii BIAPI3HAIUCA KOMIIIEKCOM 130JIbOBAHMX BHJIB, IO MIATBEPIKEHO

MoKa3HUKaMu KoedimieHnTa cribHoCTi 3a YKakkapom (Kj) (puc.l).
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daza popMyBaHHS KOJIOCY MIICHUII O3UMOT

Puc. 1. KoedinieHT cmijibHOCTI BHIOBOro ckjJaaay emipitHol Miko0ioTm B
pPi3HuX ¢a3ax (popMyBaHHS KOJOCY NIIEHUILI 03UMOI, 32 ZAKakkapom

1 — ¢a3za kosaocinus; 2 — UBiTIHHA; 3 — MOJIOYHOI cTHTJIOCTI; 4 — ha3a BOCKOBOI
CTUIJIOCTI 3epHA

Haii0inbmia cnuibHICTh BUAUIGHUX BUIIB B emidiTHIN MIKOOIOTI KOJIOCY
MIICHUIT 03UMO1 OyJia i Jac MBITIHHSA 1 MosiouHOT cturiocTi 3epHa (Kj 76,1%) ta
y ¢azax MoyI09HOI 1 BockoBoi cturiiocTi 3epHa (K] 74,4%). CyTTeBO BiAPI3HSIIUCS
3a BHJOBUM CKJIaJoM (a3u KOJOCIHHS Ta BOCKOBOI CTHIVIOCTI — KOEQIIIEHT
cuimpHocTi OyB HaiMenmuMm (Kj 20,0%). Ile MokHa TMOSCHUTH YMOBaMHU
30BHIITHBOTO CEPENIOBUINA, B TEPIIy UYEpry, TeMIepaTypHUMH IMOKa3HUKAMH Ta
BIJIHOCHOIO BOJIOTICTIO TOBITpS. B mepioJi (OpMyBaHHA KOJOCY, IO CYTTEBO
BITUBAE HA XapaKTep B3aEMO/Iii POCIMHU-TOCTIONAPS Ta MATOTCHIB.

VY pesynbTaTi MpOBEAEHUX AOCIIKEHb CEepell KOMIOHEHTIB €HA0(]ITHO1
MikoOioTH ineHTHdikyBamu 34 Buau rpudie (440 mramiB), ski HajaexKamu 10 12-Tu
poxmiB 4-x kmaciB Zygomycetes, Ascomycetes, Agonomycetes, Hyphomycetes 2-x

BiyIiTiB Zygomycota, Ascomycota ta rpynu Anamorphic fungi.
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HaiiGinbira xinbkicTh BuaiB MikpominetiB (31 Bum, 91,2% Bix 3araiabHOI
KUTBKOCTI  130JITIB) Hajiexaja Jo Tpynd aHamoppHuX TpubOiB. BoHu
po3noaiumancs 3a kiaacamu: Agonomycetes — 1 Bua; Hyphomycetes — 33 Buam.

ITlin yac ¢opmyBaHHS KoJOCYy B €HIO(DITHIM MIKOOIOTI JOMIHYBAJIH
aHamopdu poay Fusarium. Hamu BuaizieHo Ta Bu3HaueHo 11 BUIB, IO CTAHOBHIIO
32,4% Bin 3araibHOI KUTBKOCTI 1IeHTH()IKOBAHUX MIKPOMIIIETIB.

Bigmin Ascomycota OyB npejacraBieHui oqHAM BUaoM poay Chaetomium.
Jlo Bigniny Zygomycota Haexxaso Juiie 2 BUAH, 10 CTAaHOBHIIO BChOro 5,9% Bin
KOMITIOHEHTHOTO CKJaay eHA0(ITHOI MIKOO10TH KOJIOCY MIIEHMII 03UMOT.

B enmoditHiii MIKOOIOTI O TPYyNH THUIOBUX YHUCEIBHUX MIKPOMIIIETIB
Hajiexanu Buau poxis Fusarium, Alternaria, Bipolaris (wactora tpamisaus 39,8-
52,0%). Tak, Alternaria tenuissima, Bipolaris sorokiniana, Fusarium culmorum, F
graminearum, F. sporotrichiella var. poae, F. oxysporum xoHTamiHyBaIl KOJOC Y
BCcix (ha3ax Moro po3BUTKy, KoedimienT 3acenenns crtaHoBuB 0,9-8,3%.
YuceapHUMH TIPEICTAaBHUKAMU BUSBWIHMCS Takox Mikpomimern Mycelia sterilia
(orange). Ilpu koedirienTax 3acenenns 1,4-3,7% ix BUABIAIN Maiike y BCixX (hazax
OpraHoreHe3y, 4YacToTa TparissHHs cranoBuia 38,9%.

BunaakoBumu BujaMu, nepeBakHO Yy ¢a3ax KOJOCIHHS 1 UBITIHHA, OyJu
npenctaBauku poxis Mucor, Chaetomum, Aspergillus, Penicillium, xoedimient
3acenmeHHs skux cradoBuB Jmme 0,9-1,4%, a 4dgactora TpamsHHSA HE
nepeBunyBana 25,5%. L{i mikpomineTu mix 4ac I03piBaHHSA 3epHA B eHIO(ITHIN
MIKOO10T1 HE CIOCTEPIrajy.

Haii6inbiry kinbkicth rpudiB (21 Bua, mo ctanoBuTh 61,2% Bin 3araabHOI
KUTBKOCTI BHJUICHHX) HaMH OyJi0o 130JIbOBaHO Ta 1IeHTH(]IKOBAHO IIiJ 4Yac
MOJIOUHOT cTUIIIOCT. Y a3l nBiTiHHA Bu3HaueHo juire 16 Bunis (47,1%), npu
HEBHUCOKHMX KOe(illieHTaX 3acelieHHs Tpubamu kosiocy mmenuri ozmmoi 0,9 —
1,4%.

Bunosuii cknan eHnodiTHOI MIKOOIOTH KOJIOCY MIIEHUIl 03UMOI B PI3HUX
(dazax BereTallli MokazaB 3a KOMILUIEKCOM 130JISTIB BUJIB T'PUOIB PI3HUBCSA, IO

MiITBEPPKEHO MOKa3HUKaMU KoedirieHTa criabHocTi 3a XKakkapowm (Kj) (puc.2).
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Puc. 2. KoediuieHT cnisibHocTi BHI0BOro ckiaay eHgoditHoi mikodioTu B
pPi3HuX ¢a3ax (popMyBaHHS KOJIOCY NIIEHUII 03UMOI, 32 ZAKakkapom

1 — ¢a3a kosaocinus; 2 — UBiTIHHA; 3 — MOJIOYHOI cTHTJIOCTI; 4 — ha3a BOCKOBOI
CTUIJIOCTI 3epHA

MakcumanabHa CHOUTBHICTH BHUIUICHUX BHIIB B €HAOQITHIH MIKOO10TI
KOJIOCY IIICHHIN 03MMO1 OyJIa ITiJT 9Yac MOJIOYHOI 1 BOCKOBOI cturiiocti 3epHa (K]
58,3%). Mix (a3zaMu KOJIOCIHHS — MOJIOYHOT 1 KOJOCIHHS — BOCKOBOI CTHIJIOCTI

3epHa MOKa3HUKH cyTTeBO He BinpizHsumcs (Kj 37,0 ta 32,0%).

BucnoBku

Haii0inpiia BiAMIHHICTH BUJOBOTO CKJIAqy MIKOOIOTHM cHocTepiraiach y
(hazax LBITIHHS Ta BOCKOBOI CTHUTJIOCTI 32 HAWMEHIIOIro KoeQilli€eHTa CHUIBHOCTI
(Kj 19,4%). Ile moxHa TOSCHUTH (Di3i0JIOTIYHUM CTAHOM POCIIMHH, a TaKOX
BILUIUBOM MOTOJIHUX YMOB Ha (pOpMyBaHHS MIKOOIOTH KOJOCY MIIEHUIl O3UMOI B
Mepioj] OPraHOT€HE3y POCIUHHU.

3HayHa KOHTaMIHAIlsl MIKPOMIIETaMH KOJIOCY O3MMOi MIICHUIll, J1a€
MIJICTaBU BBa)KaTW, IO CYTTEBE PI3HOMAHITTS TpHOIB crpuse (QopMyBaHHIO
MIKOIICHO31B, KOMIIOHCHTH SIKMX BIJITPAIOTh POJIb IHAUKATOPIB CTAOLIHHOCTI

€KOCUCTEMHU 1 3a0pyJHEHHS JOBKIJUIS.
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®OPMHUPOBAHUE MUKOIIEHO3A KOJIOCA NIIEHUIIBI O3UMOM B
HEPUOJ OPTAHOTEHE3UCA PACTEHUSA
E.B. bawma

N3ydena nuHamMuKa 4UCIEHHOCTH MUKPOMMUIIETOB KOJIOCA MIIIEHUIIBI O3UMOMN
B pa3Hbie (a3bl pa3BUTHs pacTteHus. [lomydeHHbIE NaHHbBIE MAIOT BO3MOXHOCTH
OMPEeNIeNIUTh TUMTUYHOCTh OTACIBHBIX BUJOB (PUTONATOTEHOB U UX JTOMUHUPOBAHHE
BO BpeMsi (pOpMHUPOBAHUS MUKOOMOTHI KOJIOCA.

Knioueevie cnoea. muxoyenos, ¢umonamozenvl, 03umMas  nuieHUYsl,

opzcaHocere3uc

FORMATION OF MYCOCENOSES OF WINTER WHEAT EAR DURING
PLANT ORGANOGENESIS
0.V. Bashta
Dynamic of micromycetes number of winter wheat ear was studied at
different plant development stages. Data obtained determined typicality of certain
species of plant pathogens and its domination at formation of ear mycobiota

Key words: mycocenoses, plant pathogens, winter wheat, organogenesis
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