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BIIJIUB I'EPBILUY €BPO-JJAUTHIHTI ITIOC HA
TAKCOHOMIYHE PIBHOMAHITTSA MIKPOMILHETHHUX
KOMIIJIEKCIB Y KOPEHEBIH 30HI COHSIIIIHUKA
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Banopizeruti nayionansnuii ynieepcumem
2IHcmumym onitinux Kynemyp HAAH

Y cTaTtTi HaBegeHO pe3ynbTaTM BUBYEHHA BMJIMBY PI3HUX KOHLEHTpauin
rep6iumay iMminasoniHoHoBoiI rpynu €Bpo-JlanTHiHr Mnoc Ha TaKCOHOMIUYHY
CTPYKTYpPY i BUAOBE Pi3HOMAHITTS MiKOLEHO3iB KOPEHEBOI 30HU COHSILLUHUKA.
BcTtaHoBneHo, Wwo nig giclo npenaparty Biadynacb nepedbyanoBa MikoLeHO3iB
KOpPEHEBOI 30HU COHSILUHMKA, fiIka Mpu3Bena A0 3MeHLIeHHA B 2 pasu
NOPIiBHAHO 3 KOHTPONEeM BUAOBOro pi3HOMaHiTTs MikobioTn. PesynbTatamm
pocnimpkeHb BCTAHOBMNEHO 306iNblUEHHA 4YacTKM TOKCUYHUX Ta YMOBHO
naToreHHuUX MikpoMmiueTiB, sika cknagana nicna obpobku repbiumgom 3
posor 1,2 n/ra i 2,5 n/ra BignoBigHo 50,0 % i 40,0 % Big ycix BuAaineHux
BUAiB, WO nepeBULLyBano nokasHMku B KoHTponi (34,5 %) i FpyHTi Mmixkpaab
(25,0 i 35,7 %). BctaHOoBNeHo, WO BMAOBUM CKNag MikobioTu pusocdepum
KOHTPOJIbHUX POCIHUH i nicna o6po6ku repbiumaom 6yB noaibHMM nuwe Ha
51-53%, ToAi AK KiNbKiCTb cninbHUX BUAIB y pusocdepi fgocniagHUX pocnuH
ctaHoBuna 83 %.

Kntouogi cnosa: consimiHuK, repoilu, IpyHT, pusochepa, MUKPAIIL, MIKPOCKOTIIYHUHN
rpu0, BUIOBE PI3HOMAHITTSL.

Bcmyn. BHKOpI/ICTaHHﬂ repOINuIiB Ma€ HEOJHO3HAYHUHN BIUTMB Ha IPYHTOBY
mikpoduopy, amke Bimomo (Brovko et al. 2017; Chabaniuk et al. 2016), mo peaxiis
MIKpOOHUX yTpyIyBaHb 3aJI€KHUTh BiJ TIPYHTOBO-KIIMATUYHMX YMOB 1 XIMIYHOTO
ckiany necturaiB. OHI TECTHIMIN IIBHIKO NMEPETBOPIOIOTHCS HA MEHII IIKiTHBI
CHOJYKH, 1HII — aKyMYJIIOIOTBCS B IPYHTI, IO CIIOCTEPIra€ThCsi MPH BUKOPUCTAHHI
OJTHUX 1 TUX caMUX TpenapatiB. HarpoMamkeHHs NECTULUAIB y TPYHTI IPU3BOIUTH JI0
3MCHIIICHHSI BPOXKAMHOCTI KYJIBTYpP, OCKUTBKH Ma€ Oe3nocepe/IHid BIUIUB HA POIAIOYUI
map rpyHTy. Hacmiakom HakOmW4YeHHS OTPYTOXIMIKAaTIB € 3pOCTaHHS 3arajbHOi
TOKCUYHOCTI IPYHTIB, W0 OCOOJMBO TIOMITHO B arpoueHo3ax, JAe M[pUpOoAHa
POCIHMHHICTh BHJIYyYa€ThCA 1 TepeBakae MOHOKYJIbTypa. llpum iX cucremMaTudaHomy
3aCTOCYBaHHI CITOCTEPITa€ThCsl HETaTUBHHM BIUIMB Ha JWHAMIKy BMICTy docdopy,
HITPATHOTO a30Ty, OOMIHHOTO Kamito. Jlerpanarisi TpyHTIB TakOX € HaCIIIKOM
3aCTOCYBAHHS MECTULMIIB, MPO 10 CBIIYUTH MOTIPIIEHHS (PI3UYHUX, O10JOTIYHUX Ta
arpoXiMiuHUX BJIACTUBOCTEH IPYHTY.

3acTocyBaHHS TECTUIUAIB NMPU3BOANUTH 10 MOPYIIEHHsS OanxaHcy TPYHTOBOI
Mikpoiopu B arpolrieHosax, mo Oepe ydactb y TpaHchopmallii Byrjeio W as3ory,
OCKITbKM HaBiTh HEBEJIMKI JIO3M BHECEHHX IIperapariB 3MEHIIYIOTh aKTHBHICTh
IpyHTOBUX (pepMeHTiB, 30kpema ypeazu (Brovko et al. 2017; Chabaniuk et al. 2016).
[lecTuuam, siKi aKyMyJIIOIOTBCSI B IPYHTI, MOXKYTh SIK 1HT10yBaTH, TaK 1 CTUMYJIIOBATH
PO3BUTOK KOpPHUCHOI IpyHTOBOi Mikpoduopu. IIpote, HepalioHanbHE 3aCTOCYBAHHS
MECTHUIM/IIB MOXE CTUMYJIIOBATH PO3BUTOK (PiTOTOKCHUHMX opM GakTepiil 1 rpudiB.
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[Ipemapatu i 3aXUCTy POCIWH MOXYTh 30iTbIIyBaTH ab0 3MEHIIyBaTH
mreHicTh meBHMX maroreHiB (Kostyuchenko and Svidovska 2018), 3minroBaTh
MEXaHI3MH 3aXHCTy POCIMHMA Ta B3a€EMOJII0 MDK TIpubamMu Ta KOPEHSIMH POCIUH
(pusocdepn). [pyHroBa MikpoOioTa Bosofi€ BUGIPKOBOIO 9y TIMBICTIO 0 TepPOIlUIiB.
3a3Buyail 00poOKa XIMIYHUMH MpenapaTaMyu NpU3BOJIUTH 0 3HUIICHHS MEBHUX POJIIB
MIKPOOPTaHi3MiB, SIKi € 9yTIUBHMH. [IpoTe Aeski 3 HUX 37aTHI yTHITI3yBaTH TepOIHIH,
BUKOPHUCTOBYIOUH iX SIK JDKepesno eHeprii. Bimomum € Toii ¢pakt, mo eQpexT BiJ BIUTUBY
repOIuIiB 3aJI€KUTh HE JIMIIE Bl XIMIYHOTO CKJIaay Ipenapary, a i BiJl TepMiHy HOTo
3acTOCyBaHHs, Mikpodiopu IpyHTy, PH, Bojorocti, TemmepaTypH, TUIY IPYHTY 1
BMICTY B HhOMY opraniunux croiyk (Brovko et al. 2017).

€po-JlaiitHinr Ilmoc — repOinua 1Mi1a30J1HOHOBOI TPYNH, SIKUK €()EKTUBHO
3aCTOCOBY€ETHCS U 3HHILIEHHS IIMPOKOTO CIEKTPY OJHOMOJBHUX Ta JBOAOTBHHUX
Oyp’siHiB, 30Kpema, amOpo3ii, BoBuka, ocotry. [IpemapatuBHa ¢dopma sBiIsiE COO00IO
BOJHUHN PO3YMH, JIIIOYMMHU PEYOBHHAMU sIKOTO € 1Mazarmip (7,5 r/m) ta imazamokc (16,5
r/l1), SKi TIOTJIMHAIOTHCS JIUCTSAM Ta MPOHUKAIOTH 4Yepe3 KOPEHEBY CHCTEMY W
MEPECYBAIOTHCS KCUIeMor 1 (¢moemoro pocnuH. ['epOinua mie sk iHTIOITOp €H3UMY
aIleTOT1IPOKCHUAIIMICUHTA31, a00 aIleTOJIAKTATCUHTA3H, SKUH KaTajli3ye yTBOPCHHS
aMIHOKHUCIJIOT JIeMLIMHY, BaliHy, 13oneiuuny. IlpurHiuensns nii ¢gepMmeHTy crpusie
3HWKEHHIO CHHTE3Y aMIHOKUCIOT Ta 3arubem Oyp’saHiB. Po3knanaHHsg mpenaparty B
IpYyHTI BiiOyBaeThest Mikpoodionoriuno (Recommendations ... 2017).

Hamumu  nocmimkennsmu  (Kostyuchenko and Lyakh 2018) Bcranomiena
3araqpHa TEHJCHINS 3HIDKEHHS YHCEITBHOCTI OCHOBHHMX €KOJOTO-TpO(iuyHHX Tpymn
MIKpOOPTaHi3MiB 31  3pOCTaHHSAM 103U  repbiuay  €po-Jlaittainr  Ilmroc:
amoHi(ikaropiB y 1,3-1,5 pa3u, MikpoopratizmiB, 10 YTHII3YIOTh OpraHiuHUN a30T — Y
1,53 pa3m, megorpodiB — y 1,7-2,5 pasu, omirorpodie — y 1,3-1,5 pasm,
MIKpOCKOMYHUX TpubiB — y 2,0-2,9 pasu, mo cBiAYaTh NpPO 3HAYHUNA HETaTUBHUU
BIUTHB IIperapaTy Ha 0i0J0Ti4Hy aKTHBHICTb IPYHTOBOI MiKpO(IOpH.

MeTor Hamux IOCHTIKEHb Oyno 3’sCyBaHHS BIUIMBY PI3HHX KOHIIEHTPAIIIH
mpenapaTry iMmimasoniHoBoi rpymu  €Bpo-JlatHiar  [Imroc Ha  TakCOHOMiIYHE
PI3HOMAHITTS MIKPOMILETHUX KOMILIEKCIB arpolieHO31B COHSIIHUKA [TPU BUPOLIYBAaHHI
Horo Ha Oorapi.

Mamepianu ma memoou 00caioxiceHs

Hocnimkenns npoBomwiuchk y 2017-2018 pokax. JlocmiKyBaauch 3pa3Ku
IPYHTY, BimiOpaHi 3 eKCHEpUMEHTaJIbHUX JAUISHOK 31 CTBOPEHHA UITYYHOTO
iH(ekmiitHOTO QoHY 1 ampobarrii 3ac001B 3aXUCTy POCIHH [HCTUTYTY OMIWHUX KYJIbTYp

HAAH Vkpainu. IpyHT — 4Y0opHO3eM 3BUYAWHHMN MAJOTYMYyCHUM BHWJIyTyBaHMIA.
ArpoTexHiKa BUPOLIYBaHHS — 3arajbHONpPUIHATA [JIs 30HU miBAeHHoro Cremy
Ykpainu.

3pa3ku IPyHTY IS aHATI3y BIAOUpaIH 3 pu30chepu pOCIUH 1 IPYHTY MIKPSIb
y KIHIIl BETeTaIlll COHSIIHUKY 3a BapiaHTaMu: | — KOHTpoJib (pu3ochepHuid IpyHT 0e3
BHECEHHsI repoinuay), 2 — pusocepHuil rpyHT micis oOpoOku repOinuaoM €Bpo-
Jlatitaiar Ihrroc 3 go3oro 1,2 n/ra; 3 — rpyHT Mikpsae (1,2 n/ra); 4 — puzochepHuii
IpyHT (2,5 n/ra); 5 — rpyHT Mikpsiab (2,5 n/ra). Tepmin 06poOku — paza 2-4 cripaBxHIX
JIUCTKIB COHSIIITHUKA.

Bixbip  rpyHTOBMX  3pa3kiB,  BUIUICHHA,  KyJbTUBYBaHHS,  OOJIK
MIKPOCKOTIYHMX TpHOIB MPOBOAWIM 32 3araJIbHONPUHHATHMH B  TIPYHTOBIH
MIKpOOi0JI0Tii METOAUKaMu. 3pa3ku IPYHTY Ui aHami3y BiaOupanu y ¢asi HOBHOI
CTUIJIOCTI  pociauH. [Jlnsg  BuUIIIEHHS 3  IPYHTY  MIKPOCKONIYHMX  T'pUOIB
BUKOPUCTOBYBAJIM 3arajbHONPUIHATHI METOJl CEepiHHUX pO3BEIECHb 3 HACTYITHHUM

© H.I. KocTtrouenko, B.O. JIax

98



HaykoBo-TexHi4HUM 610J1eTeHb IHCTUTYTY o/1iMHUX KyaAbTyp HAAH, Ne 27, 2019: 97-106

BHCIBOM TpPYHTOBOi CyCHEH3il Ha IIibHE NOXHBHE cepenoBuie Yameka-J{okca
(Zvyagintsev 1991). Meron mnociBy — ruOuHHME, po3BelneHHs cycnensii 1:1000.
TpuBanicth KynbTUBYBaHHsS TpubOiB 7-14 mi6 y Tepmocrtati 3a Temmepatypu 28°C.
[ToBTOpHICTH AOCHIAY — I’ ITUPA30BA.

[nenTHdikamnio MIKpOOpPraHi3mMiB NPOBOINUIN, BUKOPUCTOBYIOUM BU3HAYHUKH 1
opurinaneHi podotu (Bilgj and Koval 1988; Litvinov 1967; Satton et al. 2001). s
XapaKTePUCTUKU MOIIOHOCTI BHIOBOTO CKJIaIy MIKOOIOTH pO3paxOBYBaju KOCPIIIEHT
Copencena (Cs) (Megarran 1992). JIocTOBIpHHMM ITOKA3HUKaMH IOJIOHOCTI IIPH
MOPIBHSAHHI BUIOBOTO CKJIaay JBOX pI3HHX acoliamiii BBaKadu Taki, 3a SKHUX
koedimient Copercena ctaHoBuB mmoHa S0 %.

CratuctuyHy OOpOOKY OTpHMaHUX JaHWX TPOBOJWIN 3 BHUKOPUCTAHHAM
nakeTy npukiaaaux nporpam Microsoft Excel 2013.

Pe3ynomamu 0ocnidiicenv ma ixue 062060penns

3 BimiOpaHHX TPYHTOBHUX 3pa3KkiB OyJi0 BHAUIEHO 1 TpoaHaiizoBaHo 1423
13051TH MiKpockoriyHuxX rpudiB (33 Buau 3 13 poxais). TakcoHOMIYHa CTPyKTypa
MIKOO10TH TpeJCTaBiIeHa BiaaiamMu Zygomycota — 4 Buau 3 2 poxis (12 % BugoBoro
6ararctBa) 1 Deuteromycota — 29 BuniB 3 11 poxiB. Y AochimKyBaHUX 3pa3zKax
HaAMOLIBIIOK KITBKICTIO BHIIB mpenctabieHi poau Aspergillus — 8 Bumis (maibke
24,5 % BunmoBoro Oaratctea ) 1 Penicillium — 7 Buais (21,2% BugoBoro 6ararcrsa).
Pix Fusarium npencrasnenuii 4 Bugamu, pp. Paecilomyces i Verticillium— o 2 Buamn,
iHIIT 6 poaiB BKJIOYaKOTh Mo 1 Buay, 1o ckiangae 18,2 % pomoBoro pi3sHOMAHITTS
BUSIBJICHOT MIKOO10TH.

Cepen TIpeICTaBHUKIB PI3HUX TAKCOHOMIYHUX TPYI, IO BXOJSTH JIO CKIIATy
I'PYHTOBHX MIKPOMILIETIB, Ipubu Biaainy Zygomycota (kiac Zygomycetes) ckiaiatTh
BIJIHOCHO HEBEJIMKY 4YacTKy BIJ 3araJilbHOTO YHCJa BHJIIB, MPOTE€ BOHU ITOCTIHHO
NPUCYTHI B TPYHTI, /€ MPUIAMAIOTh y4yacTh y IMpoliecax MiHepasi3aiii OpraHiyHuX
PEUOBHH 1 € MTOCTITHUM KOMIIOHEHTOM TPYHTOBOI MiKOO10TH.

[TpoBenenunii aHami3 TAKCOHOMIYHOI CTPYKTYPH MOCIHIHKYBAaHUX MIKOIIEHO31B
BHUSIBUB SIK KUIBKICHI, TaK 1 SKiCHI BIIMIHHOCTI POJIOBOTO 1 BHJIOBOTO CKJaay TpUOiB-
MIKpOMILIETIB Yy pu3ochepl COHSIIHUKA Ta IPYHTI MIDKpSIb 3a [Jii pI3HHUX 1103
repOinumy.

BcranoBneHo, mo OuUIbII PI3HOMAHITHUMH 32 BHJIOBUM CKJIaJ0M OyJIH
MIKOIIEHO3H pu30ocepu KOHTPOJIBHUX POCIHH, 1€ HAMH BHSBICHO 29 BUJIB
MIKpOCKOTIIYHHX TpuOiB 3 12 pomiB. BumoBe pi3HOMaHITTS TIPyHTY AUISHOK, IO
0o0poOJIsITUCh  TepOIUI0M, BHSIBHJIOCH MEHIN IMHPOKUM 1 Oylno mpencTaBiIeHO
BinmoBigHO 21 Buaom 3 10 poxiB (mo3a mpenapary 1,2 n/ra) 1 20 Bugamu 3 11 pomuis
(mo3a mpemnapaty 2,5 n/ra). Y 1miioMmy, sK CBII4YaTh JaHi Tabmuill 1, 3aCTOCyBaHHS
repOiMIy MPU3BEJIO 10 CKOPOUCHHS Mailke BABIYI MOPIBHSIHO 3 KOHTPOJIEM BUIOBOTO
PIZHOMAHITTS SIK B pU30C(epi COHSIIHUKA, TaK 1 B IPYHTI MIKPSIIb.

Kommuieke TunoBux BUAIB IpuliB y 3pa3kax IPyHTY 3 AOCTIIKYBAaHUX JUISHOK
dopmyBanm npeacraBuuku poniB Alternaria, Aspergillus, Cladosporium, Fusarium,
Paecilomyces, Penicillium, Trichoderma, Mucor, Rhizopus, Verticillium i Mycelia
sterilia. Mikpockoriydi rpuOH, 110 BHUSBICHI B MPOIECI MPOBEACHOIO TOCIIIKEHHS,
HaJIeXKaTh 1O PI3HUX EKOJOro-TPOQIUHUX TpyMH, 3 SKUX HaWOUIbII YUCeTbHA —
canpotpodHi MikpomiteTH (011t 73 % BHUIOBOTO PI3HOMAHITTS).

TunoBuMu BujgaMu, mo (OPMYBaIM MIKOIEHO3 pu30cheprd KOHTPOJIHHHUX
pPOCIIMH  COHSAIIHMKY BusiBWiMCS mpencraBuuku  p. Aspergillus  (A. alliaceus,
A. candidus, A. melleus, A. niger, A. niveus, A. ustus) i p. Penicillium (P. canescens,
P. crustosum, P. nigricans P. solitum, P.thomii P.digitatum), 3 sxux A. Ustus,
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P. canescens i P. digitatum He 3ycTpivanuch B iHmMX BapiaHTax. KpiM 3a3HaueHHX
BU/JIB MIKPOMILIETIB, Yy KOHTPOJBHUX 3pa3kax IPYHTy OyJIu BHUABIEHI BHUIH
Acremonium charticola var. subglutinans i Mucor hiemalis, sxi He BumiIsUIACA 3
pu3ocdhepu COHSIIHUKA 1 MDKPSAb, 10 00pOOIISITUCS TepOilIoM.

®diTonaToreHHui KOMIUIEKC Y pHu3oc(epi KOHTPOJIBHUX 1 JOCIITHUX POCIUH
COHSIIHUKY (hopMyBasid MiKpoMilieTu 31 cBiTiuM Mineniem — Mycelia sterilia (white),
Verticillium album, Verticillium sp., Fusarium moniliforme var. lactis, F. moniliforme
var. subglutinans, F. oxysporum var. orthoceras. Cepen npenCTaBHUKIB POIAMHU
Dematiaceae, siki 34aTHI yTBOPIOBATH MEJIAHIHM M ICHYBaTH B HAWHECHIPHUATIMBIIINAX
YMOBaX CEpeOBHINA, TUTIOBUMHU B PH30C(Epi KOHTPOIHHUX POCIHUH Oy TPUOH POy
Cladosporium (CL cladosporioides), Toni sk y pusocdepi MOCTITHUX POCIUH —
Alternaria helianthi. MikpoMinieTn BKa3zaHHX pOIIB ypaKyrOTh 3a3BU4Yail ocialieHi
POCJIMHM, BUKJIMKAIOYM B’SIHEHHS, BCUXAHHS, IUTICHSIBIHHS IUJIOAIB 1 HACIHHS, THUJIII
KOpeHiB 1 cTebua, mssmucticts ucts (Egorovaet al. 2015).

HammmMu nociipkeHHSIMU BCTAHOBIIEHO CKOPOYEHHS BHJIOBOTO Pi3HOMAHITTS
poay Penicillium mo 1-2-x BumiB y pusocdepi MOCTIAHUX POCIMH COHSIIHHKA i
BIJICYTHICTh TIPEJACTABHUKIB JIAHOTO POy B 3pa3Kax I'PYHTY MIKPSIb MIiCiIsi 0OpoOKH
repOinmaoM 3 103010 2,5 r/n. [lpote, ciia 3a3HaUUTH, IO HAMU OYyJIM BUSIBJICHI 2 BUIU
p. Aspergillus (A. ochraceus, Aspergillus sp.1), siki He 3ycTpidaaucst B KOHTPOJT.

VY uinomy, y puszochepi COHAIIHMKA 1 IPYHTI MIXKpAAb, IO OOpOOISIHCS
repOIUAOM, CKOPOYYBajJOCh BUJOBE PI3HOMAHITTS 32 PaXyHOK PIJIKO 3yCTPIYHHX
rpubiB-canpoditiB pounis Acremonium, Verticillium, Trichoderma i Paecilomyces, no
SKOTO HAJISKUTh eHToMomnaroreHHuil Buj Paecilomyces lilacinus — 30yaHuk MiKo3iB
KOMax.

Ax BugHO 3 Tabnumi 1, Ha TN 3HIKEHHS YUCEIBHOCTI aOOPUTE€HHUX BHIIIB Y
pu3ocdepi JOCTITHUX POCIMH 3pOcTaia 9acTka (piTOMaTOreHHUX TPUOiB, KA CKiIaaaia
micist 00poOku repoOiruaom 3 go3or0 1,2 n/ra i 2,5 n/ra BignosigHo 50 1 40 % Bix ycix
BUJIIJICHUX BU[IB, 110 EPEBUILYBAIO MOKA3HUKHU B KOHTPOJI (34,5%) 1 IPYHTI MIXKPSIIb
(25,01 35,7%).

Tabmumg 1
Bruius repoinnay €spo-JlaiThinr Iloc Ha BUI0OBHMI CKJIA MIKpOMilleTiB
KopeHeBoi 30HM coHsimanka (2017 p.)

Buan Kontpons | Jloza 1,2 n/ra | Jloza 2,5 n/ra
p M p M
1 2 3 4 5 6 7
Zygomycota, Zygomycetes, Mucorales

Mucoraceae
1 | Mucor hiemalis + — - — —
2 | M. racemosus + — — — +
3 | Mucor. sp. — — + — +
4 | Rhizopus nigricans * + + + + +

Hyphomycetes, Hyphomycetales

Moniliaceae

5 | Acremonium charticola var. + _ _ — —
subglutinans
6 | Aspergillusalliaceus + + + + +
7 | A candidus + — + — —
8 | A.melleus + + + + +
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ITponosxxenns Tabmui 1

9 | A niger + + - + _
10 | A. niveus + _ — + +
11 | A ochraceus — + + — _
12 | A ustus + — — _ _
13 | Aspergillus sp. — + + + +
14 | Cephalosporium gramineum * + — + — +
15 | Paecilomyces lilacinus + — + _ _
16 | Paecilomyces sp. + _ + + ¥
17 | Eupenicillium ochrosalmoneum + + + + +
18 | P. canescens + — — _ _
19 | P. crustosum + — + _ _
20 | P. digitatum + _ — _ _
21 | P.nigricans + + - + _
22 | P. solitum + _ + + _
23 | P. thomii + _ + _ _
24 | Trichoderma viride + ~ _ _ +
25 | Verticillium album* + + — _ _
26 | Verticilliumsp.* + — — _ +

Dematiaceae
27 | Alternaria helianthi * _ + — + _
28 | Cladosporium cladosporioides* + — _ _ _
Tuberculariales, Tuberculariaceae
29 | Fusarium moniliforme var. + + _ + _
lactis*
30 | F. moniliforme var. + + - + —
subglutinans*
31 | F. oxysporum var. orthoceras.* + + + + +
32 | Fusariumsp.* + — _ _ _
Agonomycetal es, Agonomycetaceae
33 | Mycelia sterilia  (white) * + + + + +
Bceboro poniB (BuiB) 12 (29) 7 8 7 10
(149 | (16) | (15 | (19
®ditonaTorenHi BuaH (%) 34,5 50,0 | 250 | 40,0 | 35,7
Ipumimka: * — ¢iTonatoreHHU BUA; p — puszocdepa; M — MUKPSIIIA, «—» — BUJ HE
3yCTp14aBCA.

[TopiBHSAILHMIA aHAITI3 CITUCKIB BUOBOTO CKJIAAy MIKPOMIIIETHUX KOMILIEKCIB 1
po3paxoBani koedimientTn CopeHncena (CS) cBig4aTh MpO BIAMIHHOCTI BHJIOBOTO
CKJIaJy MDK MIKOIIEHO3aMH pu3oc(hepr KOHTPOIBHUX POCIWH COHSIIHWKA 1 MiCIs
00poOku repOirmuaoM. SIK BHAHO 3 TaOuUIll 2, MOMAIOHICTh 13 KOHTPOJIEM BHIOBOTO
CKJIaJly MIKOLEHO31B pU30C(epH JOCHITHUX POCIUH cTaHoBuia jume 51-53 % (Cs =
0,51-0,53). TIlIpore, ™ikoreHo3u pusochepr COHANIHMKA, IO Oynu 00poOiIeHi
IpernapaToM, BUSBHINCS JOCHUTH MOAIOHMME 3a BUI0BUM ckiafgoMm (Cs = 0,83).

© H.I. KocTtrouenko, B.O. JIax

101




HaykoBo-TexHi4HUM 610J1eTeHb IHCTUTYTY o/1iMHUX KyaAbTyp HAAH, Ne 27, 2019: 97-106

Tadmung 2
Ioka3Huku MOAIOHOCTI BUIOBOI0 CKJIAAY MiKpOMileTiB pu3oc(hepu KOHTPOJIbHUX
Ta 00pO0JIeHNX repOilUIOM POCIUH COHAIIHNKA

BapianT Puzocdepa Puzocdepa Puzocdepa
(KOHTPOJIB) (mo3a 1,2 n/ra) (mo3a 2,5 ni/ra)
Puzocdepa X
(KOHTpOJIB)
Puzocdepa 0,51 X
(mo3a 1,2 n/ra)
Puzocdepa 0,53 0,83 X
(mo3a 2,5 n/ra)

3araJlbHUMH BHJIAMH MIiKPOMIIIETIB, IO 3yCTPIiYaUCs SIK Y KOHTPOJI, TaK 1 B
nocuigi BusBuimucs 6 BuaiB: Aspergillus alliaceus, A. melleus, Eupenicillium
ochrosalmoneum, Fusarium oxysporum var. orthoceras, Rhizopus nigricans, ski €
€BPUTOITHUMH BUIaMU 1 THIIOBUMH [T arpOIIEHO31B COHSAIIHHKA.

Mikpowmineramu, SiIKi BUIUBUTUCS TUIBKH 3 pu3oc(epu COHSAIHUKA, OyJId BUAU
Aspergillus niger, Penicillium nigricans, Fusarium moniliforme var. lactis,
F. moniliforme var. subglutinans. MikpomineT, 0 BUAULSUIACS TUTBKK 3 TIPYHTY
mikpsib — Cephal osporium gramineum, Mucor. sp. Kpim 3a3HaueHHuX BUIIB, y 3pa3Kax
3 JUISHOK, 00poOieHuX repOiumaoM 3 103010 2,5 ni/ra, 3ycrpivanuck Verticillium sp.,
M. racemosusi Trichoderma viride.

TakuM YWHOM, TPOBEACHUMH IOCITIDKEHHSMH BCTAHOBJICHO, IO MiJI €0
repOinmay €spo-Jlaittainr [lmtoc BigOynack nepedynoBa MIKPOMIIETHUX KOMILIEKCIB
KOPEHEBOI 30HM COHAIIHHKA, SKa TMpHU3Beia J0 3MCHIICHHS B 2 pa3d MOPIBHSIHO 3
KOHTPOJIEM BUJOBOIO PI3HOMAHITTS MIKOO10TH 1 ()OPMYBaHHIO OCOOJIMBOTO BUIOBOIO
CKJIaay  MIKOIEeHO31B.  Mikpoduopa  puszochepu  KOHTPOJIBHUX  POCIHH
XapakTepusyBajacs OUIBIIUM POJIOBUM 1 BHUJIOBUM PI3HOMAHITTSAM TpHuOiB, HIK IPYHT
JUISHOK, 110 00po0sucs repOinuaoM. Lle, y cBoio uepry, Moske MOsICHIOBaTHCS TUM,
10 COHSIIHUK BJIACHUMHM KOPEHEBUMH €KCyJaTaMu MiATPUMYE KHUTTEAISUIbHICTh
MIEBHUX MIKpOOHUX YTrpymyBaHb, IMpoTe, MiKpodiopa IPYHTIB 3 MOHOKYJIbTYPOIO
Oi1HIIIA, HDK MIKpo(iopa IPyHTIB, 1€ 3pOCTaI0Th KiJbKa BHJIIB POCIIHMH, BKIIIOYAIOUU
Oypl/sHu.

OTtpumaHi HaMU JaHi CIIBNAJAIOTh 3 Pe3ysibTaTaMu JOCTIIKEHb 3 BUBUCHHS
BIUTUBY TepOiluIiB Ha MIKpOOIOTy TMpH BHpPOILYBaHHI coi, mnpoBedeHux S1.B
Yabantok i3 cmiBaBTopamu (Chabaniuk et al. 2016). 3a ix naHumu, 3acTOCyBaHHS
repOIiuUaiB HE TMPU3BOAWIO JIO 3MEHIICHHS KiJIbKOCTI MIKPOOPraHi3MiB OCHOBHHUX
€KOJIOrO-TpOGIYHUX TPy Ta 3HWKEHHS iX O10JIOT1YHOI aKTHUBHOCTI y pu3ocdepi coi,
npore, BiaOynaca nepedynoBa TOMIHYHOUHMX (OPM MIKPOOPraHi3MIB Ta 3MEHIIECHHS
MikpoOHOTO OiopizHOMaHITTA. Taki 3MIHM TpU3BENU A0 30UTHIICHHS YacTKU
TOKCHYHHX Ta YMOBHO ITATOT¢HHUX MIKPOMIIIETIB Y TPYHTI.

Bucnoeku

JlocnipKeHHSIME BCTAaHOBJIEHO HETaTWBHUN BIUIMB repOinumy €Bpo-JlailTHiHT
[Intoc Ha (opmyBaHHA MIKPOMIIETHUX KOMIUIEKCIB arpoleHO31B COHSIIHHUKA, IO
MPHU3BEJIO J0 3MEHIICHHS B 2 Pa3u MOPIBHSIHO 3 KOHTPOJIEM BUIOBOTO PI3HOMAHITTS
MIK0010TH 1 TTIepeOyTI0BH TAKCOHOMIYHO1 CTPYKTYPH MIKOIICHO31B.

© H.I. KocTtrouenko, B.O. JIax

102



HaykoBo-TexHi4HUM 610J1eTeHb IHCTUTYTY o/1iMHUX KyaAbTyp HAAH, Ne 27, 2019: 97-106

BcranoBneHo, 1m0 BHIOBUM CKJIa[ MiKpOOOIIEHO31B pu30oc(epr KOHTPOIbHUX
pociuH 1 micis 00poOku repOinuaoM 3HadHo BiapizHsaBcsa (Cs = 0,51-0,53), Tomi sk
MiKpOOOI1IeHO3U pu3ochepu TOCIiTHIX pocauH Oynu noaionumu Ha 83 %.

VY puzocdepi 10CHAHUX POCIUH 3pOcTaja 4acTka (ITonaTroreHHUuX rpuoiB, sika
cKJIanana micias o0pooku repbimumom 3 go3oro 1,2 n/ra 1 2,5 n/ra BignosigHo 50 % i
40 % Bix ycix BUAUICHUX BHIIIB, IO TIEPEBUIYBAIO MOKa3HUKH B KOHTpoi (34,5%) 1
rpyHTI Mikpsiab (25,0 135,7%).

ABTOpH BHCIIOBIIOIOTh TOSKY CHIBpOOITHHKAaM Jiabopatopii iIMyHITETY
IacturyTy omiitHEX KynmbTyp HAAH 3a MOXIMBICTE B3STTS 3pa3KiB IPYHTY IS
MIPOBEACHHS MIKPOO10JIOT1YHOT OLIIHKH.
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BJIUSTHUE T'EPBUIIUJIA EBPO-JAUTHUHTI ILTIOC HA
TAKCOHOMMYECKOE PABHOOBPASHE MUKPOMUIETHBIX
KOMIIVIEKCOB B KOPHEBOMH 30HE ITOACOJIHEYHUKA

H.H. Koctouenko', B.A. JIax"?

1 . .
3anopooicckuill HAYUOHANBHBI YHUBEPCUMEM
2
Hnemumym macauunoix kyromyp HAAH

B crTatbe npuBeaeHbl pe3ynbTaTbl U3YyYeHUs BIUAHUA  pasHbIX
KOHUEeHTpauun repbuumaa uMMuaasoniMHOHOBOM rpynnbl EBpo-JlanTHUHr
Mnoc Ha TaKCOHOMMYECKYH CTPYKTYypy W BuUAOBOe pa3Hoobpasue
MMKOLLEHO30B KOpHeBOW 30HbI noacofHe4YHuKa. PesynbTatamm
uccnegoBaHUM YCTAHOBIIEHO, YTO NMog AeWUCTBUEM Mpenapata npousoLwna
nepecTpoka MMUKOLEHO30B KOPHEBOM 30Hbl NOACOJNIHEYHUKA, KOTopas
npuBeria K yMeHbLIEeHUI0 B 2 pa3a Mo CpPaBHEHUIO C KOHTpPOJsieM BUAOBOIro
pa3HoobOpa3ns. YcTaHOBMeHa TeHAeHUUs yBeNIMYeHUA AO0JSIN TOKCUYHbLIX U
YCNOBHO MNaToOreHHbIX MWKPOMMULETOB, KOTOpada cocTaBnana nocne
o6paboTku repobuumugom c poson 1,2 n/ra u 2,5 nira coorBetcTBeHHO 50,0 % i
40,0 % oT Bcex BblgeNeHHbIX BMAOB, 4YTO MpeBbIWAano MNokKasaTtenu B
koHTpone (34,5%) n nouBe mexaypsaaun (25,0 u 35,7 %). YctaHoBneHo, 4TO
BUAOBOM cOCTaB MUKOOMOTHLI pusocdepbl KOHTPONbHbLIX PAaCTEHMM U NOcne
06paboTku repobULMAOM Obin NOAOOHbLIM Ha 51-53 %, Torga Kak KOnuM4ecTBo
ooLwWwmnx BuaoB B pusocdepe onbITHbIX pacTeHUn coctaBnano 83 %.

Knwueevie cnoea: mOICONHEYHUK, TepOWIMI, IOYBa, pu3ochepa, MEXKITypsIbe,
MHKPOCKOIMYECKUH TpHud, BUI0OBOE pazHOoOOpasne.

INFLUENCE OF EURO-LIGHTING PLUSHERBICIDE ON THE
TAXONOMIC DIVERSITY OF MICROMYCETIC COMPLEXESIN
THE SUNFLOWER ROOT ZONE

N.I. Kostyuchenko', V.A. Lyakh'?

'Zaporozhye National University
?Institute of Oilseed Crops NAAS

The use of herbicides has an ambiguous effect on plants, because it is
known that the reaction of microbial groups depends on soil and climatic
conditions and chemical composition of pesticides. The accumulation of
pesticides in soil leads to a decrease in crop yields, since it has a direct
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effect on the fertile soil layer. The consequence of the accumulation of toxic
chemicals is an increase in the overall toxicity and degradation of soils of
agrocenoses.

The use of pesticides leads to a disturbance of the soil microflora in
agrocenoses, which is involved in the transformation of carbon and
nitrogen, since even small doses of the introduced drugs reduce the activity
of soil enzymes, in particular urease.

Pesticides that accumulate in the soil can both inhibit and stimulate the
development of beneficial soil microflora. However, irrational use of
pesticides can stimulate the development of phytotoxic forms of bacteria
and fungi.

The purpose of our research was to find out the effect of different
concentrations of herbicide of the Euro Lighting Plus imidazoline group on
the taxonomic diversity of micromycetes of sunflower agrocenoses when
grown on bog.

The studies were conducted in 2017-2018. Soil samples from
experimental sites for the creation of artificial infectious background and
testing the plant protection products of the Institute of Oilseed Crops of the
NAAS of Ukraine were investigated. Soil is low humus leached black soil.
Growing agrotechnics is generally accepted for the area of the southern
Steppe of Ukraine.

Samples of soil for analysis were taken from the rhizosphere of plants
and inter-row soil at the end of the sunflower vegetation by variants: 1 -
control (rhizosphere soil without application of the herbicide), 2 -
rhizosphere soil after treatment with the preparation (dose of 1.2 | / ha); 3 -
the soil between rows (1,2 |1 / ha); 4 - rhizosphere soil (2.51/ ha); 5 - the soil
between rows (2.51/ ha).

Soil samples for analysis were taken at the stage of full maturity of the
plants. For the isolation of microscopic fungi from the soil, the conventional
method of serial dilutions followed by sowing the soil suspension on a
dense nutrient medium of Chapek-Dox was used. The identification of
microorganisms was performed using qualifiers and original works. To
characterize the similarity of the species composition of mycobiota, the
Sorensen coefficient (Cs) was calculated. Significant indicators of similarity
when comparing the species composition of two different associations were
considered to be those for which the Sorensen coefficient was more than
50%.

Of the soil samples selected, 1423 isolates of microscopic fungi (33
species from 13 genera) were isolated and analyzed. The taxonomic
structure of mycobiota is represented by Zygomycota divisions - 4 species
from 2 genera (12% of species richness) and Deuteromycota - 29 species
from 11 genera. In the studied samples, the largest number of species was
found in the genus Aspergillus - 8 species (almost 24.5% of species
richness) and Penicillium - 7 species (21.2% of species richness).

It was found that mycocenoses of the rhizosphere of control plants
were more diverse in species composition, where 29 species of microscopic
fungi from 12 genera were found. The species diversity of soil in the areas
treated with the herbicide was less wide and represented respectively by 21
species from 10 genera (dose of 1.2 | / ha) and 20 species from 11 genera
(2.51/ha).

Micromycetes-saprophytes of the Aspergillus, Paecilomyces,
Penicillium, Trishoderma, Mucor, Rhizopus genera were typical species in
both the rhizosphere of control plants and soil of the areas treated with
herbicide. Representatives of Aspergillus (A. alliaceus, A. candidus, A.
melleus, A. niger, A. niveus, A. ustus) and Penicillium (P. canescens, P.
crustosum, P. nigricans, P. solitum, P. thomii, P. digitatum) were typical
species that formed the mycocenosis of the rhizosphere of control
sunflower plants. From rhizospheric soil of control plants the A. ustus, P.
canescens, P. digitatum, Acremonium charticola var. subglutinans and
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Mucor hiemalis were isolated. These species were not isolated from the
rhizosphere of sunflower and rows treated with herbicide.

Our studies have determined the reduction of the species diversity of
the genus Penicillium to 1-2 species in the rhizosphere of experimental
sunflower plants and the absence of representatives of this genus in the row
spacing after treatment with a herbicide with a dose of 2.5 g / L. However, it
should be noted that we found 2 species of Aspergillus (A. ochraceus,
Aspergillus sp.1), which did not occur in the control. Reduction in species
diversity in the rhizosphere of sunflower and soil rows treated with herbicide
was due to rarely encountered saprophytes of the genus Acremonium,
Verticillium, Trichoderma and Paecilomyces, to which the
entomopathogenic species Paecilomyces lilacinus belongs. Instead, in the
rhizosphere of experimental plants, the proportion of phytopathogenic fungi
increased, accounting for 50% and 40% of all isolated species, which
exceeded the control values (34.5%) and row spacing (25.0% and 35.7%).

Comparative analysis of lists of species composition of micromycetes
complexes and calculated Sorensen coefficients (Cs) indicate differences in
species composition between the mycocenoses of the rhizosphere of
control plants of sunflower and after treatment with herbicide (Cs = 0,51-
0,53). The mycocenoses of the rhizosphere of sunflower treated with the
herbicide were quite similar in species composition (Cs = 0.83). Common
species of micromycetes found in the control and in the experiment were 6
species: Aspergillus alliaceus, A. melleus, Eupenicillium ochrosalmoneum,
Fusarium oxysporum var. orthoceras, Rhizopus nigricans, which are typical
of sunflower agrocenoses.

Thus, the conducted research found that under the action of Euro
Lighting Plus herbicide there was a restructuring of micromycetes
complexes of the root zone of sunflower, which led to a decrease in 2 times
compared with the control of the species diversity of mycobiota and the
formation of a special species composition of mycocenoses.

Key words: sunflower, herbicide, soil, rhizosphere, row spacing, microflora, bacterium,
microscopic fungus, species diversity.
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