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BIJINB LACTOBACILLUS PLANTARUM ONU 87
TA ABTOJII3ATY BAKTEPIU ERWINIA CAROTOVORA
ZM1 HA TH®EKUIUHICTb 3bYJHUKIB M'IKOI T'HUJI

IIposedeno susuenns sniusy mosouroKucaux 6axkmepitl Lactobacillus
plantarum ONU 87 ma asmoaizamy Erwinia carotovora ZMI, uio micmumo
baxmepiopaeu ma MaKpomorekyiapri baxmepiouuru, Ha ingexyiinicmo 10
wmanmis 36yonuxie bakmepiaronoi enuri Erwinia carotovora. Ingexyiiinuil
npovec modearogaru Ha byrvbax kapmonai (Solanum tuberosum L.), kope-
nenaodax mopksu (Daucus carota L.) ma na npopocmkax pocaur momamis
(Lycopersicon esculentum Mill.). [lokazaro, w0 cmynine npueHiveHHs
iH@eKyiliHOl aKMUBHOCMI 3ACMOCOBAHUX OKPEMO MOAOUHOKUCAUX baKkmepiil
Lactobacillus plantarum ONU 87 ma asmoarisamy baxmepiii Erwinia
carotovora ZMI1 saaexcumo 8i0 npupodu mecm-o6'ekma. 3a cymicHoi Oii
Lactobacillus plantarum ONU 87 i asmoaizam 6axkmepiil Erwinia carotovora
ZMI nosHicmio npuerinyromo iH@eKuilinicme @imonamocerHux epsinill 8
docaidax Ha kKoperHenaodax mopksu, bysvbax Kapmonai ma npopocmrax
pOCAUH MOMaAmis.

Kawuosi carosa: Erwinia carotovora, gpimonamoecenu, ingexyitinicmeo,
Lactobacillus plantarum, asmoaisam Erwinia carotovora.

ditonarorenHi 0akTepii, 110 Bpa)KaTh BaXKJ/JIHUBi CiJIbCbKOTOCTIOAAPCHKI
KYJbTYPH, 0OMEXKYIOTb PiCT POCJIHUH i, BiAMOBIIHO, 3HUXKYIOTh IX BPOXKAUHICTh
[8, 9, 10]. AnbTepHAaTHBHUMH XiMiUHUM MeTOmaM st 60poTbOH 3 (hiTomaTo-
reHaMH Ta MepPCIeKTHBHIIIUMHM € MeTOAM, L0 0a3ylTbCs Ha 3aCTOCYBaHHI
H6akTepili-aHTaroHictis, 6akrepiodari Ta 6akrepiouuHis [7, 9, 11].

Bakrepii Lactobacillus plantarum € HOpMalnbHUMH MeLIKaHUAMU (ijsoc-
depu Ta pusochepH POC/IHH. IX aHTArOHICTHYHI Ta aAre3WBHI BJACTHBOCTI
3a6e3MeuyoTh CeJeKTUBHY NepeBary y KOHKypeHLii 3 NaTOreHHUMH MiKpoop-
raHiamamu [13]. AHTaroHicTHYHa aKTHBHICTb JaKTOOAKTEPill 3yMOBJIeHa [i€t0
HecrieUU(piuHUX (OpraHiuHi KUCJAOTH, HU3bKUH OKHUCHO-BiIHOBHUH MOTEHLal,
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KOHKYPEHTHICTb 3a MOXKUBHi PEYOBHMHH) Ta creuu(piuHuX (aHTHUOIOTHUKH Ta
H6akrepiouunu) haktopiB. CHHTE3 NakTOOAKTEPiIMU OaKTEPiOLMHIB MOMeriye
BHKHBAHHS LITAMiB-TIPOIYLIEHTIB 32 YMOB 3MillaHUX MOMyJasiuii [1].

XapakTepHolo pucoro (QitonatoreHHUx Oakrepiil Erwinia carotovora €
JnedeKTHa MoJiJi30reHis, BHAC/II0K YOr0 BOHH YTBOPIOIOTh 3HAUHY KiJlbKiCThb
neeKTHUX (paroBUX 4aCTOK — XBOCTOBUX BiIPOCTKIB, Oa3a/lbHUX MJIACTHHOK,
OKpeMHX KarncuiiB [6]. B momepenHix moC/iIKeHHSIX MPOBENEHO NeTaNlbHUN
aHaJsi3 JisatiB uux 6akrepiil. BcTaHoB/IeHO, 110 iX KijepHa Aisl HA COpifHEeH]
6akTepii 3yMOBJIeHa MAKPOMOJIEKY/ISIPHUMHU OaKTepiollMHAMH TUIY Ae(eKTHUX
(haroBUX BiIPOCTKIB 3 LIMPOKHUM CIEKTPOM aHTHOaKTepialbHOI aKTHBHOCTI
(2, 3, 12, 14].

Mertoro nanoi po6oTu Oy/10 BUBUEHHS BIJIMBY MOJIOYHOKHMCIUX OaKTepii
Lactobacillus plantarum ONU 87 ta aBToJisaty KaiTHH Erwinia carotovora
ZM1, wo mictuth 6akTtepioaru Ta MakpoMOJIEKYJspHI OaKTepiolMHH, Ha
iH(eKuUiliHicTb 30yIHUKIB M SIKOI THUJI.

Martepianau i meToau

B po6ori Bukopuctano 10 cditonatorennux mwramiB E. carotovora subsp.
carotovora (Ecc): 48A, 48A/74b, ZM1, 18, 10, J2, 18-40, 50RI, 5297, 5195
30yIOHUKIB M'SKOi THHUJ poc/uH, wtaMm E. carotovora subsp. carotovora
ZM1 (Ecc ZM1) — nponyueHT OakTepiodariB Ta MaKpOMOJEKYJISPHUX
H6akTepiounHiB i wrtam-autarouict L. plantarum ONU 87 (OL87). bakrepii
E. carotovora, 05t Moae/tOBaHHS iH(EKLIAHOTO Mpolecy M sIKOi THUJI, KyJ/Ib-
TUBYBaJH Ha cepenosuili LB 10 konuentpauii 108 KYO/ma. Moaounokuci
6aktepii L. plantarum ONU 87 BupouyBaau Ha pinkomy cepenoBuiii MRS
Ta BUKOPUCTOBYBaM y KoHueHTpauii 108 KYO,/mi.

ABtonizat kaituH wramy Ecc ZMI1 onep:KyBasy LIJISIXOM CIIOHTaHHOI
imnykuii [6]. Isst 1boro Ha YalKy 3 TBepauM cepenoBuileM LB BuciBamm 6ak-
tepii wramy Ecc ZM1 ta BupouryBau 24 rox npu 28 °C. JJIo60By KyJabTypy
BHCiBaJIM y pifke onTHMi3oBaHe MiHiManbHe cepenosuile (Na,HPO, — 8,2 r/m;
KH,PO, — 1,48 r/m; (NH,),SO, — 2,7 r/a, mensca — 0,2%) Ta Ky/JIbTUBYBa-
a1 BripogoBK 18 rox npu 28 °C (180 06/xB Ha weiikepi-inky6aTopi Innova
43R NewBrunswick) mo mocsirHeHHS KyJIbTypPOIO CTallioHapHOI a3u pocTy.
Bakrepii BinokpemtoBamu ueHtpudyrysanusm npu 9000 g BnpomoBxk 5 xB,
pecycrieHayBaJ/u y pilKOMy ONTUMi30BAaHOMY CepeIOoBHIL 6e3 MeJISICH Ta /s
CHUHXPOHI3aUil mofiny KIiTHHU OakTepill BUTpUMyBasiu 3a temmnepatypu 4 °C
BIIPOIOBXK 24 rop.

JLnst cTuMysisLii npouecy aBToJi3y CUHXPOHI30BaHi K/IiTHHHU (y KOHLEHTpa-
uii 1x10'° KYO/m1) BHOocumu y KiabkocTi 1,0% 10 06’eMy y MOXKUBHE cepej-
OBHILIE 3 MeJISICOI0 Ta iHKyOyBasu BrponoBxk 36 ron npu 28 °C Ha miedkepi-
inky6atopi Innova 43R NewBrunswick npu 180 06/xB. InakTuBaLi0 KIiTHH
epBiHil, 1110 3aJUIIMANCS MICJAS aBTOJi3y Ta UEHTPUDPYTYBaHHS, 3AiHCHIOBAIH
nporpiBaHHsM npu Temnepatypi 60 °C Bnponosx 15 xB. ABTOMi3aT 3BiNbHSAMM
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Bill yJaMKiB KJIITHH misixoM ix ocamkyBanHs npu 9000 g BnpomoBxk 15 xB.
[licns uporo aBTOJi3aT MepeBipsi/M HA HASIBHICTb 30H Ji3UCy Ta BU3HAUaIU
CTYTiHb iX MPO30POCTi HA ra3oHi YyTJUBOI KyabTypu wtamy Ecc 18 [5].

Brnuus 6akrepit L. plantarum ONU 87 Ta aBTosisary Ha iHpeKLiHHIN
mpolec, 3yMOBJIeHHH 30yIHUKOM M SIKOi THWJIi, BU3HAUa/IU Ha O6yJIb0ax KapTo-
nai (Solanum tuberosum L.), kopeHensonax Mmopksu (Daucus carota L.) 3a
MeTOIMKOIO, 1110 Hy/aa Moan(iKoBaHa aBTOpaMu [4], Ta HA MAapoCTKaxX TOMATiB
(Lycopersicon esculentum Mill.).

Bynb6u Kapron.i i KopeHena04¥ MOPKBH CTepUJIi3yBanu paamOyBaH-
HsiM Ta Y P-onpomiHeHHSM BrponoB:K 30 XB 3 KOKHOI cTopoHu. Ha noBepxHi
M0JIOBUHM OyJIbOU CTEPUIBHUM CKaJblleseM poOUIN JYHKH IJIMOMHOO Ta Aia-
mMeTpoM npubausno 1 cM. MopKBY acenTUYHO pPO3pi3a/y Ha AUCKHU TOBILHUHOIO
1,5—2 cwm, mocepennti pobu/au JyHKY TJIMOUHOM i fiaMeTpoM npub/au3Ho 1 cm
Ta noMiua/au y ctepuibHi yawku [letpi. ¥Yci nocninHi BapiaHTH BUKOHYBasn
y 5 moBTopax. B siyHKH BHOCHJIM HOCJIAHI mpemaparty, Mmic/as 4oro OynbOH
repMeTUYHO 3aMakKoBYBa/M y CTEPHUJ/bHI IMOJieTHU/IEHOBI MakeTH, a 4allK{
[leTpi 3 MOpKBOIO MepekpHuBa/ Iy napadinbMoM Ta 3anuiiand Ha 48 rox npu
temmnepatypi 25 °C.

s MonetoBaHHS 3apakKeHHsl Ta PO3BUTKY iH(eKUil M Kol THHUJI (mo-
3UTUBHUH KOHTPOJb) B JYHKH Ha Oysb0i i KopeHemsonax BHocuan 0,25 mn
cycnensii knitun 10 wramis epsinifi (KoxkHa y KoHLeHTpaii 3x 108 KYO/mn) y
cepenuHi jorapudmiynoi dasu pocty [13]. ¥ mocninxi BapianTu 3a on1HY TOIUHY
nicsist abo no iHdikyBaHHs BHOcHAH okpeMo 0,25 mu cycnensii L. plantarum
ONU 87 (y konuentpauii 108 KYO/ma) a6o 0,25 M1 aBTo.1izaTy, abo pasom
CYCITeH3i{f0 MOJIOYHOKHCINX OakTepill Ta aBtomizat mo 0,25 mJ.

CryniHb ypakeHHSI epBiHisiIMU Oy/bO KapTOMJi i KOpeHEeMJIoAiB MOPKBH
OLIiHIOBAJIM 32 TaKUM YHHOM: «—» — HEraTUBHUHU pe3yJ/bTaT, 3pa3KH He Bilpis-
HSIOTBCS Bin iHTaKTHUX, «0—25%» — 3pa3Ky 4YaCTKOBO MOKPi, po3M SKLIEHi;
«25—50%» — 3pasKu MOBHICTIO MOKpi, po3M sikieHi; «50—75%» — 3pasku
TIOBHICTIO MOKpi, po3M’sIKII€eHi, yacTKoBO nmodopHiii 10 50%; «75—100%» —
3pa3Ku MOBHICTIO MOKpi, po3M sikwieni, nodopuiii na 50—100%.

Ha napoctkax pocaun L. esculentum nito ABOKOMIIOHEHTHOTO Tpenapary
Ta OKPEMHUX KOMIIOHEHTIB MepeBipAaM IiCJas MOSBH TPEeTbOl NapU JHUCTKIB.
JI7151 1bOTO KOpeHeBY CUCTEMY MapoCTKiB 3aHypIOBa/lU y AOCJiAHI TpenapaTH
3 TAaKMMHU 2K KOHLIEHTPaLisIMU KOMIIOHEHTIB, SK i y MonepeaHiX A0C/iIKeHHIX
Ha 6ysbOax KapTorJi Ta KOpeHernaoaax MOPKBH, Ha 1 rof, a nmoTiMm noBepTaJfu
y rpyHT. Ha Tpertio, n’saty Ta chomy 106y o6paxoByBa/u pesyabraTi. KoxHui
BapiaHT AOC/iLy BUKOHYBAJIHM Y CEMHU MOBTOPAX.

[To3UTHUBHUM KOHTPOJIEM CJYTYBaJH TeCT-00’€KTH, 00poOJIeHi cycreHsi-
eto KaiTuH 10 1wramiB epBiHill, HEraTUBHUM — CTEPUJIBHOIO AHUCTUIbOBAHOIO
BOJI0I0, JJAKTOOAKTEepiSIMU, aBTO/i3aTOM €PBiHil Ta CTepUIBHUMHU MOXKUBHUMHU
CepeOBHILAMH, BUKOPUCTAHUMHU B NOCJiIKEHHSX.

CraTucTHuHe OMpalLioBaHHS Pe3yJbTaTiB 3/iHCHIOBAIN 3arajbHOMPUNAHS-
THMHU METOLAMH BapiallilHOrO Ta KOPeJSLIMHOro aHa/li3y 3 3aCTOCOBYBAHHAM
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nporpamu Microsoft Excel 2007. BiporignicTb BimMiHHOCTe# OTpUMAaHUX pe-
3yJ/IbTATiB OLIHIOBA/IHM Ha PiBHi 3HauMMocTi He MeHuIe 95%.

Pe3ysabTaTi Ta iX 0OroBOpeHHs

JlocimkeHHsl MoKasa/u, L0 y BapiaHTaX HeraTHBHOTO KOHTPOJIO MO-
JIOYHOKHUCJI 6aKTepii, aBTo/1i3aT epBiHil, AMCTUIbOBAHA BOJA, ONTHMi30BaHe
MiHiMaJIbHE cepeloBHILE, MOXKUBHI cepenoBuiia LB Ta MRS He BusiBuin He-
raTUBHOTO BIJIMBY Ha OyJbOM KapTOMJi i KOPEHENJ0AM MOPKBH.

Sk BunHO i3 puc. 1 i 2 Ha 6ysnpOax KapTOIIi MATOreHHICTb epBiHil OyJ/a
BHCOKOI0. B cepenHboMy Ha AOC/IIHUX 3pa3Kax CTYMiHb ypaKeHHs CTaHO-
BUB 62,5%. Ilokasano, 1o B [0CJidi, B SKOMY Gy/JIbOM KapTOIIi CIOYaTKy
06po0JIAIN KyJbTYypaMU NMAaTOT€HHUX €PBiHill, a MOTIM aBTOJi3aTOM epBiHiH,
inexuiiiHicTh 30yNHUKIB 3HM3UMAcs B cepennboMy 10 27,5%. A micas 06-
pOOKH JIaKTOOAKTEPisSIMU NPOSBU iHPEKLIHHOCTI 3MEHIIUINCS B CepPeIHbOMY
10 24,5%. 3a oHOYACHOr0O BHECEHHS JaKToOaKTepiil i aBTosli3aTy, NposBiB
iH(eKLifHOro npolecy Ha AOCHAIAHUX 3pa3Kax He BUSIBJEHO.

A b

Puc. 1. JocaigHi 3pa3ku 6yab6 kapronai (A) i kopeHensaonis mopkeu (b)
iH(ikoBaHi (hiTonaToreHHMMHU ePBiHiAMU Ta 00pPOOJEHi JaKTOOAKTePisIMU
i aBrosizatom epBiHin Ecc ZM1
a — BHeceHi JakToOakTepii Ta aBTosizaT Ecc ZM1, 6 — iHdikoBaHi (iTonaToreHHUMH
epBiHisgMH, B — iH(iKOBaHi (hiTOMaTOreHHUMH epPBiHISIMU, a Uepe3 TOAUHY BHECEHI
nakrobakrTepii Ta aBTosizat Ecc ZMI, r — BHeceHi sakTobakTepiil Ta aBToJizat Ecc
ZMI, a yepes roguny iHikoBaHi (piTOMATOreHHUMH €PBiHiIMHU.

Fig. 1. Test samples of potato tubers (A) and carrot roots (B) infected with
phytopathogenic erwinias and treated with lactobacteria and autolysate of Ecc ZMI
a — treated with lactobacteria and autolysate of Ecc ZM1, 6 — infected with
phytopathogenic erwinias, B — infected with phytopathogenic erwinias and an hour
later — with lactobacteria and autolysate of Ecc ZM1; r — treated with lactobacteria
and autolysate of Ecc ZM1 and an hour later — with phytopathogenic erwinias.
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Puc. 2. Bnaus L. plantarum OHY 87 Ta aeroaisary E. carotovora ZM1
Ha iH(eKUiiHicTh 30yAHUKIB OaKTepiaJbHOT FHUJI B J0CJigax Ha KOopeHenJaoaax
mopkBu (A) i Oyabbax kapronai (B)

1 — ¢ironarorenni epsinii, 2 — ¢iTonarorenHi epsiHii, yepe3 roguHy BHECEHO
aBToJsi3at epsiHil, 3 — (iTonarorenHi epsiHii, Yepe3 ronUHy BHeceHO JaKkToOaKTepil,
4 — (itronaToreHHi epBiHii, yuepe3 roqMHy BHECEHO aBTOJi3aT epBiHill Ta JakToOaKTepii,
5 — aBToOJIi3aT epBiHill, Yepe3 TOAUHY BHeceHO (hiTomaToreHHi epsiuii, 6 —
JakToOaKTepii, yepe3 roguHy BHeceHO (piTonaToreHHi epBiHii, 7 — aBTo./1i3aT epBiHill Ta
JakToOakTepil, yepe3 roauHy BHeceHO (hiTomaToreHHi epBiHil.

Fig. 2. Effect of L. plantarum OHY 87 and autolysate of E. carotovora ZM1
on infectivity of soft rot pathogens in the experiments on carrot roots (A)
and potato tubers (B)

1 — phytopathogenic erwinias, 2 — phytopathogenic erwinias, one hour later
— autolysate of erwinias applied, 3 — phytopathogenic erwinias, one hour later
—lactobacteria applied, 4 — phytopathogenic erwinias, one hour later — autolysate
of erwinias and lactobacteria applied, 5 — autolysate of erwinias, one hour later
— inoculated with phytopathogenic erwinias, 6 — lactobacteria, one hour later
— inoculated with phytopathogenic erwinias, 7 — autolysate of erwinias and
lactobacteria, one hour later — inoculated with phytopathogenic erwinias.
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Y pasi, ko1 Ha Oy/abOU KapTOMJi NonepeHbo HAHOCHUJIU KYJbTYPH JIaK-
ToGaKTepiil i/abo aBTo.li3aT, a uepes roAMHy NaTOreHHi epBiHii, iHheKUifHicTb
OCTaHHiX 3MeHImuUAacs B cepenboMy 10 20%. OnHouacHa fist 1akTo6aKTepii
i aBTOJII3aTy MOBHICTIO MPUTHiUyBaJa Mpouec MOLKOIXKeHHs Oy/1b0 MaToreH-
HUMU €pBiHIIMHU.

JocainkeHHs iHQeKUilHOCTI maToreHHUX wWTaMiB E. carotovora Ha Ko-
peHeruiogax MOPKBH, mokasasno (puc. | i 2), mo Bxe Ha Apyry mo0y micas
BHeCEeHHs 30y/IHMKa Ha BCiX 0e3 BUKJ/IOUEHHS NOCJIIHUX 3pa3Kax MOPKBHU BH-
SIBJIEHO TOSIBY 30H M'SIKOT YOPHOI THUJI AiameTpoMm 2—2.5 ¢M i MoM IKILIeHHS
tTKaHuH rauouHow0 0,5—0,7 cm. OTKe, MaTOreHHICTh NOCAIAHUX ILITAMIB €pPBiHil
Ha INCKaX KOPeHeIJIoNiB MOPKBH OyJia 1y»>Ke BUCOKOIO, TPOSIBY iH(eKLiHHOro
npouecy BcraHosieHo Ha 100% mocaignux 3paskis. Taky BHCOKY MaToreH-
HICTb i TPOMHICTb 10 TKAHUH MOPKBHU MOKE MOSICHUTH TOU (DAKT, 110 Ui LITAMH
epBiHill OyJ/M i30/71bOBaHI i3 ypa*KeHUX KOPEHEMNJO/B i€l POCIUHH.

BHeceHHs1 aBToJ/i3aTy epBiHiId Ha NOCJHiAHI 3pa3KU MOPKBH 4epe3 roiu-
Hy nicnas iHQiKyBaHHS (iTOMaTOreHHUMH OaKTepisiMM 3MEHILUUJO YparKeHHS
Koperernofie 10 71,4%, a 3a 06poOKM JaKTOOAKTEpiIMHU iH(pEKLiHHICTL B
cepenHboMy ckaagana juie 9,5%. 3a ogHoYacHOi 06POOKH MOJOUHOKHCIUMHU
O6aKTepisiIMU Ta aBTOJI3aTOM KJ/THH epBiHil uepe3 roOAMHY MiCJs 3apaKeHHSd
KOpPEHEeIJIOAIB (piTomaToreHaMy MaTOTeHHOIO YpaKeHHs AOCJiIIHUX 3Pa3KiB
BUSIBJICHO.

Y nocnini, B IKOMY uepe3 TOAMHY MiC/s HaHEeCEHHS aBTOJi3aTy AMCKH
MOPKBH iH(iKyBa/su LITaMaMH €pBiHiH, ypaKeHHS MOPKBHU CKJanano B ce-
penaboMy 57,2%. Tlonepeanss 06po6Ka HOCTIIHUX 3pPa3KiB MOJOYHOKHCIUMHU
GakTepisMU 3HHXKyBaJa iHMeKLiiHicTb epBinii 10 7,6%. ABTosizaT epBiHiit
Ta JaKToOaKTepill 0HOYACHO BHECEHHi 3a FONMHY [0 3apaKeHHs MOBHICTIO
NpPUTHiYyBaJ/M iHPEKUIHHUHI NTpoLec epBiHid HA KOPEHEeNJIOAaX MOPKBH.

JocimkeHHs: Ha MPOPOCTKAX TOMATiB L. esculentum mokasaso, 110 Y
BapiaHTax HeraTMBHOIO KOHTPOJIIO (CyCleH3isl MOJIOUHOKUC/INX OakTepill, aB-
TOJIi3aT epBiHil, AMCTUIbOBAHA BOMA, ONITUMi30BaHe MiHiMaJ/bHEe CepeloBHILE,
nokuBHi cepenoBuiia LB ta MRS) He BUSIBJIeHO HEraTMBHOTO BIJIMBY Ha
pocauH# (puc. 3).

Cepen pocsiuH ToMaTiB, 00poOJeHUX €pBiHiIMH, HA TpeTi N00y micJs
06p06KH KOpeHeBOi CHCTEMHU MaTOreHHUMH epBiHisaMu 3arunya0 40% pocaun
(puc. 4, Taba. 1). Ha cbomy no6y iHdeKUifHiCTh DOCHIMHUX LITaMiB epBiHi#
Ha POCJMHAX TOMAaTy AOCAT/A BHCOKOTO pPiBHS, MpH Lbomy 3arunyno 80%
POCJIUH.

JlocainHi mapocTKU TOMaTiB, fIKi croyaTky iH(iKyBaJu cycleHsielo Oak-
tepiti 10 wramiB epBiHili, a MOTIM BHOCHJIM OKpeMO a00 pas3oM aBTOJi3arT i
JakTo0aKTepii, He BUSIBUJIM CUMIITOMIB Ypa>K€HHS POCJHH.

CuMnToMiB ypaxkeHHs epBiHisiMU He OyJI0 TAKOXK BUSBJEHO Y POCJHH, SIKi
criouaTKy o6poOJsn oKpeMo abo pa3oM aBTOJi3aTOM i JaKToOaKTepisgmMHu, a
yepe3 roAuHy (PiTONaTOreHHUMH €pBiHisIMU.
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Puc. 3. Pocaunu tomary L. esculentum 3a o6po6ku crepuibHoto Boaoto (1),
MiHiMaJbHUM onTUMi3oBaHuM cepenoBuuiem (2), cepenosuiiem LB (3) ta MRS (4),
aBToJsi3aTom epBiHiil (5), nakTob6akTepiamu (6), aBTosi3aTOM epBiHiN
Ta Jaktobakrepismu (7, 8).

Fig. 3. Tomato plants L. esculentum treated with sterile water (1), minimal
optimized medium (2), LB medium (3), and MRS medium (4), autolysate of
erwinias (5), cells of lactobacteria (6), autolysate of erwinias
with lactobacteria (7, 8).

SIk BUAHO i3 Taba. 1, Ha TJIi ypaxeHHsa Ha cbomuil neHb 80% mnapocTKis
y TO3UTUBHOMY KOHTPOJI, aBTosi3at epBiHiil Ta L. plantarum ONU 87 mno-
BHICTIO MPUTHIYYIOThb iH(eKLilHICTb epBiHii Ta 3a6e3neuyyTb 3aXUCT YCiX
JOCJIIHUX POCJIMH.

Puc. 4. Pocaunu tomary L. esculentum 3a 06poOKu (iTONnaToreHHUMHU epBiHisiMHU,
JaKToOaKTepiaMu Ta aBToJgi3aTom epBiHii (7 nobda)

1 — pocauny, iH(piKoBaHi (iTOMATOreHHUMH e€pPBiHisIMU; 2 — POCJHHH, iH(piKOBaHi
(hiTomaToreHHUMH epBiHisIMH, a Yepe3 roauHy o6pobJeHi JaKToOAKTepisiMU Ta
aBTOJIi3aTOM epBiHil; 3 — pocJuHH, 06poOJeHi JaKTOOAKTEPIIMUA Ta aBTOJi3aTOM
epBiHil, a 4yepe3 roguHy iH(ikoBaHi (PiTOMATOreHHUMH €pPBiHISIMH.

Fig. 4. Tomato plants L. esculentum treated with phytopathogenic erwinias,
lactobacteria and autolysate of erwinias (7th day).

1 — plants treated with phytopathogenic erwinias; 2 — plants treated with
phytopathogenic erwinias and an hour later — with lactobacteria and autolysate of
erwinias; 3 — plants treated with lactobacteria and autolysate of erwinias, and an

hour later — with phytopathogenic erwinias.
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Tabuuiga 1

Brnaue L. plantarum OHY 87 ta asroaisary E. carotovora ZM1 Ha indekuiiiHicTb
30yAHUKIB GaKTepiaibHOT rHUAi B Jocaigax Ha pocauHax tomary L. esculentum

Table 1

Influence of L. plantarum ONU 87 and E. carotovora ZM1 autolysate on the
infectivity of soft rot pathogens in the experiments on tomato plants L. esculentum

K-tb pocaunH 3 o3Haka- | K-Tb pocaun 3 o3Ha-
BapiaHTl/l IlOCJ]i}ly MU 3aXBOpPHOBaHHS KaMHu 3aXBOPIHOBAHHSA
3a 3 noou, % 3a 7 1i6, %
E. carotovora® 40 80
E. carotovora, 4epe3 TONUHY BHECEHO 0 0
aBTtoJisar epBinii**
E. carotovora, 4epe3 TOOUHY BHECEHO 0 0
L. plantarum OHY 87
E. carotovora, 4epe3 TOOUHY BHECEHO
L. plantarum OHY 87 i aBrosizat ep- 0 0
BiHIll
ABrogiizar epBiHiil, uepes roaHy BHECEHO 0 0
E. carotovora
L. plantarum OHY 87, uepes romuny 0 0
BHeceHo E. carotovora
L. plantarum OHY 87 i aBTo.izaT epBiHil, 0 0
yepes3 ToIMHY BHeceHo E. carotovora

[Tpumitka: * — cycneHnsis 6akrepii 10 ¢iTonatorennux wramis E. carotovora;

#% _ aproJiszaT 6akTepiil Erwinia carotovora ZMI.

Takum ynMHOM, mpoBeneHi NOC/IIKEHHS M0Ka3a/u, L0 MOJOYHOKUCJI
6aktepii L. plantarum OHY 87 ta aBTosizat epBiHill, IKHUH MiCTUTb Oak-
Tepioarn Ta OaKTepiOUMHH, MPUTHIUYIOThb iHPEKUiHHICTh (DiTOMAaTOreHHUX
epBiHili. BucoKy mpurHiuyBa/bHy aKTUBHICTb LOCJIIKYBAaHUX JIaKTOOAKTepiH
MO’KHa, OYeBHUIHO, MOSICHUTH 3AATHICTIO iX KOHKYpPYBaTH 3 (piTOnaTOreHHUMHU
6akTepisiMU 3a Micus aaresii Ta NpoAyKyBaTH aHTArOHICTHYHI PEYOBHHH, 1110
HEeraTUBHO BIJIMBAE HA MPOLIECH KUTTEMISAIbHOCTI 30y AHUKIB M’ sKoi rHuI |10,
12]. Jlakrob6akrepii Ta 6akTepiodarn i 6GakTepioLUuHN aBTOJMI3aTy epBiHIN Y
BUNpoOyBaHHAX Ha Oynbbax S. fuberosum, kopeHnennonax D. carota Ta poc-
JquHax L. esculentum NOTNOBHIOIOTH [il0 OAWH OMHOTO i MOBHICTIO iHMOYIOTH
iH(beKUidHICTb 30yIHUKIB MSIKOI THUJII.
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BJUSAHUE LACTOBACILLUS PLANTARUM ONU 87 U
ABTOJIU3ATA BAKTEPUN ERWINIA CAROTOVORA ZM1 HA
MH®EKLIMOHHOCTb BO3BYJUTEJENA MIATKOW T'HUJIU

Pedepar

[IpoBeneHo u3yyeHue BJAUSHUS MOJOUHOKHUCABIX 6akTepuit Lactobacillus
plantarum ONU 87 u aBToaM3ata K1eTok Erwinia carotovora ZM1, KOTOpbIi
comepKUT 6akTepuodaru 1 MakKpoMoJieKyJasipHble OaKTepUOLMHBI, HA HH(DEK-
oHHOCTh 10 mTamMoB Bo3OyauTesneil 6akTepraabHON MSATKOH THUIM Erwinia
carotovora. IH(peKUNOHHBIH MpoLiecC MOAENHUPOBAJIH Ha KAYOHAX KapTodess
(Solanum tuberosum L.), kopHennonax MopkoBu (Daucus carota L.) u Ha
npopocTkax ToMatoB (Lycopersicon esculentum Mill.). TTokazaHo, uto cre-
MeHb yTHeTeHUs MH(EeKLUMOHHOW aKTHMBHOCTH HCIOJb30BAaHHBIMU OTAENbHO
MOJIOUHOKUCABIMU OakTepusimu Lactobacillus plantarum ONU 87 n aBTonnsa-
ToM OakTepull Erwinia carotovora ZM1 3aBUCUT OT NPUPOIBI TECT-00BEKTA.
[Ipu coBmecTHOM neictBuu Lactobacillus plantarum ONU 87 u aBTOIM3aT
6aktepuil Erwinia carotovora ZM1 NoJHOCTBIO MOAAB/SAIOT HHPEKLHOHHOCTD
(bUTOMATOTEHHBIX 3PBUHUU Ha KJIYyOHSAX KapTo(deJisi, KOPHEIJIOAaX MOPKOBH U
Ha MpopocTKax TomMaToB (Lycopersicon esculentum Mill.).

KnwoueBbie caoBa: Erwinia carotovora, puronatoreHbl, HH(OEKLIHOH-
HoCTh, Lactobacillus plantarum, aBToJi3at epBiHil.
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INFLUENCE OF LACTOBACILLUS PLANTARUM ONU 87
AND AUTOLYSATE OF BACTERIA ERWINIA CAROTOVORA
ZM1 ON INFECTIVITY OF SOFT ROT DISEASE
PATHOGENS

Summary

Influence of lactic acid bacteria Lactobacillus plantarum ONU 87 and
autolysate of Erwinia carotovora ZM1 cells containing bacteriophages
and macromolecular bacteriocins on infectivity of ten Erwinia carotovora
strains (soft rot disease pathogens) has been studied. Infectious process
has been modeled on potato tubers (Solanum tuberosum L.), carrot roots
(Daucus carota L.) and tomato plantlets (Lycopersicon esculentum Mill.).
The level of inhibition of infective activity by separately used Lactobacillus
plantarum ONU 87 and Erwinia carotovora ZMI1 autolysate depends on
the origin of active substance and test-object. Coeffect of Lactobacillus
plantarum ONU 87 and cell autolysate of Erwinia carotovora ZM1 results
in complete inhibition of infectivity of phytopathogenic erwinias on all the
test-objects.

Key words: Erwinia carotovora, phytopathogens, infectivity,
Lactobacillus plantarum, autolysate of erwinias.
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