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10.E. KIEYKOBCBKWM, n0KTOp CilbChKOroCHOIapChKHX HAYK

H.T. MOTWJIIOK, kanauaar cijibCbKOrocnoaapcbKux HayK

O.B. ITHATEBA, naykoBuii cniiBpoOiTHUK

JlocnizHa cTaHLlisi KApaHTMHY BMHOTpPAy i TMJIOAOBUX KYJILTYp IHCTUTYTY
3axucty pociviH HAAH

BIOJIOTTYHUM 3AXHUCT CYHUIII
BIJI CIPOI THIJII

Y emammi nasedeno pezyavmamu eunpobysanns 6ionoeiunoeo npenapamy
Cepenada ACO SC, KC 6 3axucmi cynuyi cadosoi 6id cipoi enunai Botrytis
cinerea Pers.

CYHMIIS, Cipa THWJIb, HIKiIJIMBICTD, 0ioJIOTiYHi 3ac00M 3aXHCTY

Cepen STimHUX KYJIbTYp, 3aBOSKA BUCOKMM CMAaKOBUM i MOXWUBHUM
SIKOCTSIM AITiJl, pPAHHbOMY TE€PMiHY JJOCTUTaHHS, OCOOJIMBE MiClle HAJIEXXUTh
cyHuli. CyHUIId TTOMNOBHIOE B OpraHi3Mi JIOAMHU AedillUT BiTaMiHiB, Op-
raHiYHUX KUCJIOT i KOPUCHMUX MiHepaabHUX cojieid. Arogu Mictars no 12%
uykpiB, 1,2—1,8% opraHiYHMX KMCJIOT, Y T.4. JUMOHHOI, 0Jy4HOI, dosti-
€Boi, 10 1% NeKTUHOBUX PEYOBUH, COJIi KaJIbLIil0, Kalilo, MiKpOEJIEMEHTH,
BiTaminu C, B, PP. OcobauBo BoHa KOpyCHA IUTS OiTEH Ta JITHIX JIIOHCH.

Cipa rulb — OIHe 3 HaiHeOe3MeYHIlNX i LMPOKO TMOIIUPEHUX 3a-
XBOPIOBaHb CYHUIII 32 COPUATIUBUX YMOB JUISI PO3BUTKY XBOpOoOU (Omaju,
MiIBUILIEHA BOJOTICTh, ONTUMAaJbHA TeMIIEpaTypa) ypakeHHsI BiI0YBa€ThCs
JIOCUTh iHTEHCUBHO i TPU3BOANTH 10 BTpat 70% ypoxato. 30yIHUKOM Cipoi
rHuJli € rpud Botrytis cinerea Pers. Ha srogax y Micili ypaxXeHHsI Cipolo
THUJITIO CITOYATKY 3’SIBJISETHCS MAaJIOIIOMITHA TUISIMA, SIKa 3TOJ0M PO3IIO0-
BCIOJI)KYETHCSI HA BCIO 11 MOBepxHIO. Taki ssroau yepes KijbKa JHiB MOBHIiC-
TIO MMOKPUBAIOTLCS MilleJliEM Irpuba i CTaloTh HEMPUIATHUMM IJIST CIIOKU-
BaHHs [1, 2]. ITi3Hiwe mioau MyMidikyroThCs i MOKPUBAIOTLCS CKIIEPOLIisi-
mu rpuda. Kpim sria, cipa rHUIb ypaxye JucTs, OyTOHU, IUIOJOHIXKKHY, Ha
SIKUX 3’SIBJIIIOTBCS Oypi BOJIOTI TUISIMM 3i CJIAOKKUM CipuM HajboToM. [Ipu
3aXBOPIOBaHHI TLIOAOHIXKOK TUHYTH IUJIONM, SIKi 3aB’s3ayimcs. 3apakeHHS
TUIOMiB CYHMIIi BiIOYBA€EThCS, TOJOBHUM YMHOM, IIiJl Yyac LIBITIHHS, Yepe3
TUYUHKHW, YAIIOJUCTUKHU i TentocTKu. CnopoyTBOpeHHs Tpuba BigOyBa-
€ThCsI TIPY BUCOKIiil BimHOCHIi Bosorocti (70—80%) i mupoKiit aMIuiTy i
KoJmBaHHS TeMnepatypu — Big 5 1o 30°C. OcobauBo Hebe3reuHe A cy-
HUL MOEAHAHHS CUPOI Ta XOJIOAHOI MOTOJIM, SIKE 3HUKYE CTIKICTb POCIU-
HU TIPOTHU 3aXBOPIOBaHHS. 3umyltoda iHdexirist rpuda Botrytis cinerea Pers.
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30€epira€ThCsl y BUTIISAI CKJIEPOLIiB Ha MOBEPXHI Ta BCEPEANHI YpaKeHUX
POCIMHHMX 3aullKiB. [TpopocTarounm HaBeCHi, OCTaHHI YTBOPIOIOTh Mille-
JIill 1 KOHifiabHE CIOPOHOIIEHHS, TOOTO BOHM € MEPBUHHOIO iH(EKIIIE€I0,
CHOPY MOXXYTh MOLLIMPUTHUCS BITPOM 1O BCbOMY HACa/IXXE€HHI, OCigalouu Ha
LIBiTI Ta Ttogax [3, 4].

3acTocyBaHHSI MiKpOOiOJIOTiYHMX TIpernapaTiB B 3aXUCTi CYHUL1 Bif
Cipol THUJIi I103BOJISIE OOMEXUTHU XiMiuHI OOPOOKU KYJbTYPHU, 11O TYXKe
BaXKJIMBO, OCKUJIBKM STOIM AOCTUTAIOTh PAHO i BXXUBAIOTHCS B OCHOBHOMY
B cBixkomy BuTIsai. Cepesl HOBUX OiompeniapartiB IIMPOKY MOMYJISIPHICTh B
CBiTi oTpuMaB (yHTIIK i OGaKTepuIlua MKUPOKOTo criekTpa aii CepeHama
ACO. Ilpemnapar Ma€ yHiKaabHUI 0iOJOTIYHMIM MEXaHi3M [Iii, 1110 3aro0irae
pe3ucTteHTHOCTI. 3anateHToBaHuUil WtaM Bacillus subtilis QST 713 xono-
Hi3y€e pOCIMHY Ta Hajga€e OaraTo IepeBar 0OpoOJEHMM POCIMHAM: IITaM
B. subtilis QST 713 mBHIKO CTBOPIOE 1IIJIbHY OiOIUTiBKY, sIKa i€ SIK 3a-
XMCHUI 6ap’ep Bil XBOPOOOTBOPHUX MIKpOOPTaHi3MiB, KpiM TOTO OakTepii
BUPOOJISIIOTh META0O0JITU, Ki BIUIMBAIOTh HA IIUPOKUHN CreKTp ¢iTomna-
TOT€HIB, aKTUBYIOTb MTPUPOAHUI 3aXUCT POCIWH, CIPUSIOTH 3POCTAHHIO
POCJIMH, TiIBUILYIOTh €(PEKTUBHICTh (DOTOCUHTE3Y, CIPUSIIOThH ITiIBUILIEH-
HIO CTIMIKOCTi 1O CTpecy, MOKPAaIYETbCS MiHEpadbHE XUBJICHHSI POCIUH,
MiABUILYETHCS MPOAYKTUBHICTh POCIMH 1 SIKICTh MPOAYKLII.

AKTUBHI pEYOBMHM TTOTPAILISIOTH BCEPEANHY POCIMHM Yepe3 JIMCTS
Ta IPYHT, 1110 3a0e3Mevye iHTerpOBaHU KOHTPOJIb Bifl IIMPOKOTO CIIEKTPa
xBopo0. bakrepii pomy Bacillus mpoayKyOTh JIITUUHI (PEPMEHTH THUITY JIi30-
LMY, TilOTb Ha TPAMITO3UTUBHI OaKTepii, a TAKOX KOMIIJIEKC (hepMEHTIB,
1[0 BKJIIOYAE TJI0KaHa3y, MaHHaHa3y, ImpoTeasy, aleTiIreKco3aMiHiaasy,
amMuaa3 i iHwi ¢pepMeHTH, 31aTHI pyHHYBATU KJIITUHHI CTiHKM TpaMHe-
raTUBHUX MikKpoopraHi3miB. KpiM Toro B mpoleci po3BUTKY OakTepiaib-
HOI KyJIbTypY CUHTE3YIOThCS JITUYHI (hepMEeHTU — JITonenTian (itypiHu,
cypdakTiHu, GeHTIliHN), SIKi TIPU3BOISITH IO JIi3UCY KIIITUHHOI MeMOpaHU
nmaToreHHUX rpu6iB. TakoxX IITaM MPOAYKYE iHII XiMiYHi pEYOBUHU, SAKi
JIoIoMararTh KOHTPOJIIOBATU XBOpoOu pociuH. Hanpukiang — Makpoainu
(MakpoiakTiH i gidpdilinin) aas NpurHideHHs1 0akTepiaJbHUX MATOreHHUX
MiKpoopraHi3miB. BimoMo, 1110 1TamMm NpoayKye aHaaoT ayKCUHY, SKUiA TO-
CUJTIOE PiCT pocivH i porocuHTe3 BimmosigHo. bionpenapar Serenade ASO
3aXMIIAE KYJIbTYpU BiJl rpuOHUX i OakTepiadbHUX 30yIHUKIB, TAKUX SK
Botrytis, Powdery mildew, Sclerotinia, Xanthomonas i Erwinia |5, 6].

Bionpenapat 3BiibHEHUI Bil BUMOTM BU3HAYEHHSI MiHIMaJabHOI MPU-
nyctuMoi koHueHTpauii (MRL) B npoaykrax. IlpenapaTt 6e3neyHuii st
3aIMWIIOBaviB, XM>KaKiB, TPYHTOYTBOPIOBAJIBHOI (DayHU (IOILIOBiI YEpB’sIKH,
KOJIEMOOJIN), TOOpE iHTEIrPYETHCS B iCHYIOUI CUCTEMU 3aXUCTY, 3MIIITYEThCS
i3 3acobaMu 3axMCTy Ta MiKpoJOOpUBaMM, MOXE OyTM BUKOPMCTAHUU B
OpraHiYHMX CHCTEMax 3eMJIepOOCTBa.

Mema docaioncens. BrizHaueHHST TeXHIYHOI e(DEKTUBHOCTI 0i0JI0TIYHOTO
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npenapary CepeHaga ACO SC, KC (Bacillus subtilis, mmtam QST 713) y
3aXMCTi CYHMLIi CaJloBOi BiJl CipOi THUII.

Memoou odocaidaucenv. Y 2015—2016 pp. OyB 3akjameHUH AOCITiA 3
MeTol0 BUTIPOOyBaHHs GiosorivHoro mpenapary Cepenaga ACO SC, KC
(Bacillus subtilis, uram QST 713) 3 Hopmamu Butpatu 4,0; 6,0 i 8,0 1/ra
Bin cipoi rHui Ha cyHuli canoBiit (copt Knepu, 2014 p. nocaaku). Cxema
nocaaku CyHuli — aBocTpiukona 1,1 X 0,2 M. ButpaTta po6ouoro po3uuHy
cranoBmita 800 j1/ra. [TpoTsroM BereTalliifHOTo Tepiomy poBean 4 00po6-
K1: 2 00pOoOKM Mim Yac LBITIHHS 3 iHTepBajioM 7 JTHIB i 2 00poOKM mepen
30MpaHHSIM BPOXAIO TAKOX 3 iHTepBasioM 7 AHIB. OOJIIKY MTOIIMPEHHS XBO-
po0Ou i CTyIeHs ypaxX€HHSI POCJIMH 3AiMCHIOBAIM TiJ Yyac Mepiuoro 300py i
Mig yac KOXHOTO HacTymHoro. s BU3HauUeHHs TeXHIYHOI e(peKTUBHOCTI
OionpernapaTy BUKOHYBaJIu 00JiKM Ha moaax [7, 8].

CepenHsi TeMnepaTypa MOBITPsI Ta KiJIbKICTh OMaiB 3a Mepioa BUIIPO-
oyBanb y 2015 p. Oyna Ha piBHI cepeIHiX OaraTopiyHMX MOKa3HMKIB. Bin-
HOCHA BOJIOTICTh MOBITpsI CTaHOBUJIA B cepenHboMy 82,0%, 1110 Oyj10 BUILE
cepeaHbOPIYHUX JaHUX 3a uLeit nepiog (69%) Ha 13%. MeTeopoJioriuHi
yMOBH Tiepioay Beretarii 2016 p. Bipi3HSZIMCS Bif GaraTopiyHUX KiiMa-
TUYHUX AAaHUX. 3 MOMEHTY 3akjagaHHs aociainy Bumnaio 109 MM omnafis,
o craHoBuio 139,7% knimatuyHol HOpMM 3a 1ieit mepioa (78 mm). Haii-
GBIy KiTBKIiCTh omafniB croctepiranu y 11 nexami kBitHsS (55 mm) i 11—
ITT nexamax TpaBHs (37 mMm). CepenHst TemIiepatypa MOBITPsI MPOTIATOM
mepioay IpoBeIeHHSI BUIIPOOYBaHb Oyila Ha piBHI cepemdHix OaraTopiyHUX
MOKa3HMKIiB. BiZHOCHa BOJIOTICTh MTOBITPST CTAHOBUJIA B cepeaHboMy 83,0%.
TakuM YMHOM, MOTOAHI YMOBU (TeMIiepaTypa i BOJOTiCTb) BereTaliiiHuUX
nepioniB 2015—2016 pp. crpusui PO3BUTKY Cipoi THMII Ha CYHULI.

Pesyavmamu docaidncens. B KOHTPOJILHOMY BapiaHTi MPOLEHT ypaXKe-
HUX SITiI Ta po3BUTOK xBopobu craHoBwin — 10,1—17,4% Tta 2,5—8.,7%,
BignmosigHo. Ha mocinigHMX AiAssHKaX MPOLEHT YpaXXeHMX STil i po3BU-
TOK XBOPOOM 3ajiexXasl Bil, HOPMU BUTPATHU AOCIIIKYBAaHOIO IIpernapary.
YV BapiaHTi gocainy i3 3actocyBaHHsiM Oionpenapaty Cepenaga ACO SC y
Hopmi BuTpatu 4,0 j1/ra npoueHT ypaxkeHux arin (P) cranoBus 3,2—10,6%,
po3BuToK xBopoou (R) — 0,8—2,7%. Texniuna edpexktuBHictb (TE) Gyna
Ha piBHi 68,1—72,9% (Tabm. 1).

ITpu 3acTocyBanHi 6ionpemnapary Cepenama ACO SC y Hopmi BUTpatu
6,0 J1/Ta IPOLIEHT ypaXKeHUX SITiJl Ta PO3BUTOK XBOPOOU OY/IM HMXKYM-
MM, HiX Ha BapiaHTi 3 HOPMOIO BUTpaTu Ipenapaty 4,0 Ji/ra i cTaHOBUIU
1,7—4,5% Ta 0,4—1,1%, BinnosigHo. TexHiyHa ePeKTUBHICTL CTAHOBUJIA
83,5—87,0%. 36inblileHHS HOPMU BUTPATH Tiperapary 1o 8,0 ji/ra cripusiio
30i1bIIeHHIO eheKTUBHOCTI 10 91,5—92,9%. IIpolieHT ypaxkeHMX STia Ta
PO3BUTOK XBOpPOOM Ha LIbOMY BapiaHTi ctaHoBwin — 0,7—3,2% 1a 0,2—
0,7%, BinmoBigHO (auB. Ta0id. 1).

Cunin 3a3HauMTH, 1110 3acTocyBaHHs OionpenapaTty CepeHaga ACO CK
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1. Texniuna eghpexmuenicmo bionpenapamy Cepenada ACO SC, KC
6 3axucmi cyHuui 6io cipoi enuai (2015—2016 pp.)

= 3apaxeHnicTb Arix 3a TepMiHamMu 00:iKiB, %
Ne ]“);lz:})clﬁ;;“ %_g = 1 00sik 2 00Jik 3 00tk
ZE=| P |R|TE| P | R |TE| P | R |TE
1 KonTpob - 10,1 (25| — (14773 | — |174]| 8,7 | —
Cepenana ACO
2 SC. KC 4,0 32 108 [68,1] 8,0 |20 ]72,9(10,6]| 2,7 |69,3
Cepenama ACO
3 SC. KC 6,0 1,7 | 0,4 [83,5] 3,8 | 1,0 [87,0] 4,5 | 1,1 |[87,0
Cepenana ACO
4 SC. KC 8,0 0,7 1 0,21{929]| 221 0,6 {92,5| 3,2 | 0,7 |91,5
HCP, . 1,12 {0,28| — |1,33]/0,55| — [1,61|0,62| —

CMIPUSLIO HE TUTBKM 3HMKEHHIO PiBHSI PO3BUTKY CipOi THWLITI, ajie W MiaBU-
IIEHHIO TPOAYKTUBHOCTI cyHuIli. CepeaHs BEIUUYMHA BPOXAlO 3 MiISTHKU
B KOHTPOJILHOMY BapiaHTi cTaHOBMJIA 4,51 KT, Ha JOCHiTHUX BapiaHTaxX —
Bix 5,73 mo 6,83 xr. CepenHst Maca IroAu B KOHTPOJILHOMY BapiaHTi cTa-
HoBuaa — 18 r, Ha gocmigHux — 21,6—23,4 r. Tak caMO Ha JOCIITHHUX
BapiaHTax 3 Hopmoto Butpatu 6,0 i 8,0 J1/ra crioctepiraBcst «BUrOp-eheKT»:
pocavHM OyJu BMILII Ta 3 OiJbll iIHTEHCUBHUM 3€JIEHUM 3a0apBJIEHHSIM,
MOPIiBHSTHO 3 POCJIMHAMKM KOHTPOJBHOTO BapiaHTy, Ha 10—15%.

BUCHOBKHN

TakuM YMHOM, Ha MiACTaBi OJEpPXKAaHUX PE3yJbTaTiB MOXHA 3pOOUTH
BUCHOBOK, 1110 3acTtocyBaHHs Oiompemnapaty Cepenaga ACO CK, KC y
HopMax Butpatu 4,0; 6,0 i 8,0 j1/ra Moxe 3a0e3ne4nT e(PEeKTUBHUIM 3aXUCT
CYHMLI Bifl CUpPOI THUI.
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Kneukonckuii 10.9., Moruwmok H.T., Urnateea E.B. Buosornyeckas
3aIMUTA KIYOHUKH OT Cepoii THIIN

B cmamove npugedenst pezyavmamol UCHbIMAHUL OUOA02UHECKO20 NPEnd-
pama Cepenada ACO SC, KC npu 3awume kayOHUKu cadogoii om cepou
eHuau Botrytis cinerea Pers.

Klechkovskiy Y., Mogilyuk N., Ignatyeva O. Biological control
of Botrytis cinerea on strawberry fruit

The article presents the results of testing a biological fungicide Serenade
ASO, SC that protects strawberry against grey mould Botrytis cinerea Pers.
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