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AHHOTaNUSA

BakrepuanbHbIi 03k0T — 0JJHO U3 HanboJiee OMAacHbIX 3a00JIeBaHII CEMEUKOBBIX TIOJJOBBIX KYJIBTYD.
OH siBisIeTCSl KAapaHTUHHBIM 3a00JI€BaHUEM AJISl MHOTHX CTpaH MHpa, Tak U 1yt Kazaxcrana. B nactosimee
BpEMsI MHOI'OYMCIICHHBIE OYard 3aperucTpUpOoBaHbl Ha I0Ie ¥ I0T0-BOCTOKE PECITyOIMKH, YTO IPEACTaBIIIET
CEPhE3HYIO Yrpo3y AJIs IJI0A0BOJCTBA PECILYOIUKH.

OpHUM W3 pajuKaJbHBIX METOAOB OOpHOBI, Kak C KapaHTUHHBIM 3a00JIeBaHHEM, SBISETCS
BBIKOPUEBKA JEPEBbEB, YTO IPUBEAET K OOJIBLINM 3KOHOMHUYECKUM H3IEPKKaM M MOXKET OKa3aTbCsl HE
3P eKTUBHBIM.

B CIIA u ctpanax EBporsl 1 60pb0BI ¢ OaKTepHUAbHBIM 0XKOTOM JIOJITOE€ BpEMsI MPUMEHSUICS
aHTHOMOTHK cTpenToMuLrH. OH ObIT He3aMeHHUM /7151 00pBOBI ¢ TaHHBIM 3a0ojeBanueM Oonee 60 net 6e3
COO0IIIeHUH 0 HEOIArONPISITHOM BO3ICHCTBUH Ha YelIOBEKa M OKpyskaromryto cpexny. B CILIA u W3paune,
I/ CTPENTOMHLMH JI0JToe BpeMsl ObT OCHOBHBIM CPEACTBOM OOpBOBI C OaKkTepHAbHBIM OXOTIOM, Y
Erwinia amylovora Beipabaranack yCTOWYMBOCTH K 3TOMY aHTHOMOTHKY. B EBpome, rme naHHBIH
AQHTUOMOTHK 3aIpellleH B PacTCHUEBOJCTBE, OH IIPUMEHSETCS B TeX CilydasX, KOTAa NPOrHO3UPYETCs
BBICOKHH PHUCK 3a00JICBaHMUS.

Llenpro HAIIMX HMCCIIENOBAaHHUN SBISUIOCH OILCHUTH YyBCTBHTEIBHOCTH OakTepuu E. amylovora k
CTPENTOMMLUHY U APYIUM aHTUOMOTUKAM B JIAOOPATOPHBIX YCIOBHUSX.

Pesynpratel uccnenoBaHMsA IOKas3ajld, YTO HCHbITAHHbIE AHTUOMOTUKM IO OaKTEPULUIHBIM
CBOWCTBaM MPEBOCXOIMIN CTPENTOMHUIYH. Bricokne OakTepuIuIHbIe CBOMCTBA MPOSBUIN O(IOKCAIMH U
1edas3oianH, YTO CBHIACTEIBCTBYET O BOSMOKHOCTH MX WCIOJBb30BAaHHS MPOTHUB OMACHOTO KapaHTUHHOTO
3a005eBaHus OAKTEPHUATLHOTO OXKOTa MPU PHUCKE BOSHUKHOBEHHS SMU(DHUTOTHH, MPUBOISIMICH K THOSTH
IUIOZIOBBIX AEPEBbEB. JlJIsl 3TOT0 HY>KHBI YIIyOJIEHHBIE U BCECTOPOHHUE UCCIIEJOBAHMS.

KawoueBble cioBa: OakTepuallbHBI OXOT IUIONOBBIX, Erwinia amylovora, Gakrepunmmnsie
CBOWCTBA, aHTUOMOTHUKH, METOJ] JIYHOK.

BakTepuanbHBIA 05KOT OAHO M3 HanOoJiee OMAacCHBIX 3a00JIeBaHUN CEMEYKOBBIX TIOJIOBBIX
KylnbTyp. B Hacrosiiee Bpemsi oH 3apeructpupoBad B Oonee yem 50 crpanax mwmpa [1]. B
Kazaxcrane Bo3OynuTeNnb OaKTepUAIBHOTO 05KOTa BKJIIOYEH B [lepedeHh KapaHTUHHBIX BPEIHBIX
OpPraHU3MOB, OTPAHUYCHHO PACMPOCTPaHEHHBIX Ha TeppuTopun PecmyOmuku Kazaxcran [2].
Bosoynutenem 6onesnu siBisiercs auTepodaktrepust Erwinia amylovora (Burrill) Winslow et al.
Ona 6onee 30 ner mpucyrctByeT B benbrun, M3paune um apyrux EBpomeiickux cTpaHax u
©XKEroHO MPUHOCUT OOJBIINE 3KOHOMHUYECKHE MOTEpPH IUON0BOACTBY [3,4]. BpenoHocHOCTh
ATOTO 3a00JIEBaHMS 3aKIIOYaeTCs B OBICTPOM PacHpoOCTpaHEHWHU, OOJBIIMX MOTEPSIX YpOKas,
3aTpaTax Ha BBIKOPUYEBKY MOTHUOIIMX W MOPAXKCHHBIX JEPEBHEB, a TaKXKE Ha BOCCTAHOBJICHHE
HOBBIX CaJIOB.

B Hacrosiiiee BpemMsi MHOTOYHMCIIEHHBIE O4ard 0aKTepUAIBHOTO 0YKOTa 3apeTUCTPUPOBAHBI
Ha ore u rro-ocroke Kazaxcrana [5,6], 4TO TpEeACTaBISIET CEPHE3HYIO Yrpo3y Ui
IUIO/IOBOJCTBA pecnyOnuku. OCOOEHHO BOCHPUUMYMBEI K OaKkTepUaIbHOMY OXOTYy Tpylia U
s0m0Hs copta AmnopT. bonesHp BbI3BIBaeT OBICTpYyI0 HX TuOenb. B Hacrosmee Bpems
BBIKOPYEBAHBI II€NIbIe TUIAHTALMK TPYIIN, YTO CYIIECTBEHHO COKPATHIIO IUIOMIA/b TPYIIEBBIX
CaJioB.
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OnHUM U3 paguKaIbHBIX METOJOB OOPHOBI C OAKTEPHATIBLHBIM 0)KOTOM, KaK KapaHTHHHBIM
3a00JI€eBaHNEM, SIBIISETCS BBIKOPYEBKA JI€PEBBEB, UTO NMPUBEAET K OOJIBLIIMM 3KOHOMHYECKHM
U3JIepKKaM U MOXET OKa3aThcs He 3(h(PEeKTUBHBIM.

AHanmu3 IuTepaTyphl MOKa3bIBaeT, YTO d3(HPEKTUBHBIX CPeACTB OOPHOBI ¢ OaKTepUaTbLHBIM
0’KOTOM JI0 HACTOSIIET0 BpeMeHH He paszpaboraHo. [lake mpu BBIMOJHEHUH KOMIUIEKCHOU
IpOrpaMMbl XMMHUYECKOTO KOHTPOJII B COYETAaHMM C CaHUTApUel NPaKTHUYECKH HEBO3MOXKHO
yCTpaHUTh OaKkTepuaibHbIi 0xxor. Heobxomumbl HOBbIE U Oosiee 3¢ eKTuBHBIE TOAXO0AbI [7].

[To MHEHHIO aMEpUKAHCKUX YUEHBIX pa3paboTKa M pealn3alus CTPAaTeTud YIPaBICHUS
OaKTepHaIbHBIM 0XKOT'OM JIOJKHA MPOBOIUTHCS B (hazy nBeTeHus. B 3ToT nepuoxa 3¢ ¢dexTuBHO
UCIOJIb30BaTh NMPO(UIAKTUUECKUI KOHTPOJIb AHTUOMOTHKAMHU, B YACTHOCTU CTPENTOMMIIMHOM
[8]. AHTUOMOTHK CTPENITOMULIMH MPUMEHSETCS ISl OOpHObI ¢ OakTepuabHBIM 0K0oroM ¢ 1950
rojia ¥ ObUT OCHOBHBIM CPEICTBOM OOPBLOBI C 3TUM OIacHBIM 3aboeBanreM. OH ObUT HE3aMEHUM
Ui O0oprObI ¢ OakTepHadbHBIM OKoroM Oojee 60 yieT 6e3 cooOuieHni 0 HeOIaronpUATHOM
BO3JCHCTBUM Ha 3J0pPOBbE YEIOBEKAa M BPEJHOIO BO3JAEHCTBHMS HA OKPYXAIOIUYIO Cpemy.
HccnenoBanus o U3y4eHUIO CTOMKOCTH aHTUOMOTKOB B OKPY)KAIOLIEH cpeJie MOKa3alH, YTO OHH
aKTHUBHBI HA TOBEPXHOCTH PACTCHUIT MEHEe HeJIeIH U OBICTPO MHAKTHBU3UPYIOTCS B mouse [9].

B CIIIA u Uzpaune, rae CTpenTOMUIIMH J0AT0€ BpeMsi ObLIT OCHOBHBIM CPEICTBOM OOPHOBI
¢ O6akTepuaabHBIM 0KoroM, y E. amylovora Beipaboranack yCTOMYHBOCTE K 3TOMY aHTHOHOTHKY
[10]. UroObl yMEHBIINTH BO3MOKHOCTh BO3HHMKHOBEHHUS YCTOMYMBOCTH K AHTUOMOTHUKY Y
nonynsinuy E. amylovora, on mpumeHsiercst B city4asix, KOra IPOrHO3UPYETCs BBICOKUIN PHUCK
3aboneBanus [9]. CrpenromunuH, XoTs 3anpemieH B EC, B Hacrosimiee BpeMsi UCIOIb3YETCS B
SKCTPEHHBIX Ciiyyasx, Harnpumep B ['epmanuu u ABctpuu [10].

enpt0o HAIKMX  HWCCIEAOBAHMMA  SBISUIOCH  OLIEHUTh  OaKTEpUIMIHBIE  CBOMCTBA
CTPENTOMHUIIMHA M APYTUX aHTHOMOTHKOB Ha TeCT-00beKTe OakTepuu E. amylovora, Bo30yauTens
0aKTepHaIbHOTO 0KOTa MJIOJIOBBIX KYJIBTYD.

Matepuaabl U METOABI HCCJIETOBAHUS

N3yuenne OakTEepUIIMIHON AaKTUBHOCTH aHTHOMOTHUKOB mpoBoawian Ha Oaze UIIDJIA
(UcopiTaTenbHblii  LEHTp (UTOCAHUTAPHOTO J1a0OpPaTOPHOTO aHajaM3a) B J1abopaTopuu
¢duTOMaTONOrNN C UCHOIB30BAHUEM B KaueCcTBE TeCT-00bEKTa MECTHOro mramma Oaktepuu E.
amylovora, BbIICTICHHOTO U3 MTOPaKEHHBIX OaKTePHATBLHBIM 05KOTOM PACTCHUH, IPOU3PACTAFOIIUX
B paifoHax AnMaTHHCKON oOnacTu. VCHbIThIBAM aHTHOWOTHKH: TETPAIUKINH, O(IIOKCAIHH,
aMOUIWUINH, 1e(a30oiiH W CTPENTOMHUIIMH B  pa3HBIX  KOHIEHTpamusx. OILeHKy
YYBCTBUTEJILHOCTH AHTUOMOTUKOB MPOBOJMUIN METOJIOM JIYHOK, COTJIAaCHO METOAMYECKUM
ykazaHusum [11]. B mabopaTopHbIX yclIOBUSAX B JJaMUHapHOM OOKCe B cTepUiIbHBIC Yaliku [letpu
pazmuBayit o 20 MuI TUTATENBHOU cpenbl (KapTodenbHBIM arap), 3aTeM 3aceBajld CYTOYHOM
KYJAbTypoil TecT oObeKTa, KOHIeHTpaunus cycrmensuu 10° mo cramgapry myrtHoctH. Ha
MOBEPXHOCTh IMHMTATEIILHOU Cpebl, 3acesHHON Oakrepueit E. amylovora, mo cepenuHe yamku
[Merpu nemanu nynku amamerpoM 10 MM, B KOTOpBIE TOMEIIATH HUCHBITYEMBIH mpenapar
COOTBETCTBYIOLIECH KOHIEHTpaluu. B kadecTBe KOHTPOJA UCNoiab30Bainu Boay. Yamku [letpu
BBIJICP)KUBAIIA B TEUCHUE Yaca MIPH KOMHATHOM TeMIlepaTrype, 3aTeM MOMEIIAIH B TEPMOCTAT MPH
temriepatype 26°C, onTUMalbHON ISl pocTa (UTONMATOTCHHBIX OakTepwii. Uepe3 aBOE CyTOK
KYJIbTUBHPOBaHUS OaKTepuil OTMEYad 30HBI TMOJABJICHUS WX POCTa BOKPYr JYHOK. YUeT
MIPOBOAMIIN, U3MEPSISI TUAMETP 30HBI UHTUOUPOBAHUS B MM.

Pe3yabTaThl M 00Cy:KIeHHE

Pe3synbraThl OIGHKM YyBCTBUTENbHOCTH Oaktepuun E. amylovora x aHTHOHOTHKAM
CTPENTOMUIINHY, TETPALIUKIUHY, OQJIOKCAIMHY, aMITMLIMWUIMHY U 11e(a30JuHy MpeacTaBIeHbl Ha
pucyHkax 1 u 2.
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Pucynok 1 — 30HbI mogaBnenus pocra bakrepuu E. amylovora paszinudsasiMu 103aMu aHTHOMOTHKOB, MM
(;1aGopaTopHBIif OMBIT)

Yuersl 30H mojaBieHus pocra bakrepun E. amylovora mokasanu, uro Bce OHH 0071a1al0T
OaKTepUIIUTHBIMU CBOMCTBAMH U UX d()PPEKTUBHOCTH 3aBUCHUT OT KOHIIEHTPAIIMU TIpenapara. Yem
BbIIlI€ KOHIIEHTpals, TeM 0oJiee UyBCTBUTENEH K HUM TECT-O0BEKT.

Bce wucnbiTaHHBIE aHTHOMOTHKH OTMYaIUCh 10 dddexTuBHOCTH. HamMmeHbryro
3(PEKTUBHOCTH MPOSBHI CTPENTOMHUIIMH. B 3TOM BapuaHTe 30HA MOAABJICHUS POCTa OaKTEpUid
cocTaBisiia 2,5 MM — 7 MM B 3aBUCHMOCTH OT KOHIIEHTpauuu. CyIecCTBEHHO HE OTJIMYAIUCh 0
OaKTEepULIUTHBIM CBOMCTBAM TETPALMKINH U aMIULWJUINH, TAe CAepKUBaHUE pocTa OaKkTepHil B
npeaenax 11,7 mm — 15 mm. Bonee uwyBcTBuTeNnBbHA OakTepus E. amylovora 6buta x oduiokcanuny
u 1eda3oNuHy, TAE€ 30Ha TOJABICHUS pOCTa TecT-00bhekTa gocturana 20 MM u 19 MM
COOTBETCTBEHHO, TPH OSTOM HaWOONbIIy0 dS()PEKTUBHOCTH MPOSBHI OQIIOKCAUH B
konneHTpanuu 0,05% u 0,1%.

TakxuM 00pa3oM, pe3ynbTaThl HCCISIOBAHUHN MTOKA3AJIH, YTO BCE UCTIHITAHHBIC aHTHOUOTHKHU
ObuTH O0Jee 3 (HEKTUBHBI, YeM CTPENTOMHUIIMH, JIYUIIINE MTOKA3aTeHM B BapruaHTaxX 0(JIOKCAIUH U
neda3onuH (PUCYHOK 2).

7
Crpentomunus — 0,3%

N

Hedasoann —0,3%

Pucynok 2 — bakrepuiuanbie CBOWCTBa aHTHOMOTHKOB TIPH Pa3HBIX KOHIICHTPALMAX
(;1abopaTOPHBIiA OIIBIT)
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Pesynbratel  1a0OpaTOpPHBIX  HMCCIENOBAHMN  TOKA3add  BBICOKYIO  I(PPEKTHBHOCTD
aHTHOMOTUKOB o(iokcaiHa u nedaszonnHa npotuB Oakrepun E. amylovora, Bo3Oyautens
0aKTEepUaTBLHOTO O0KOTa, YTO CBUACTEIHCTBYET O BO3MOXKHOCTH HCIOJH30BAHUS WX MPOTUB
IAHHOTO 3a00JIeBaHU.

Bo30Oynurens 6akTepuallbHOTO 0)KOTa MIEPBOHAYATBFHO PA3MHOKAETCS Ha IBETKE U KaXKIBIN
[BETOK SIBJISIETCS MOTEHLUUATBHBIM MECTOM JUISl 3apa)KEHUS, TOATOMY Ui €ro MpeaylpekIeHus
HeoOxomumo 3¢ dextuBHOE cpencTBo [12]. Mcmonp3oBanue B 3TOT MEPHOA MEIbCOIEPIKAIIIX
(GYHTUIIUAOB, KOTOpbIE PEKOMEHAYIOTCA TMPOTHB JAHHOTO 3a00jieBaHHS B  BBICOKHUX
KoHIeHTpanusx [ 10], MOTyT BbI3BaTh (PUTOTOKCHYHOCTD, 2 UMEIOIIIMECS OMOoNpenapaThl 00JIaatoT
c1abbIMU OaKTEPUIIUTHBIMHU CBOMCTBAMU.

Bo3MmoxHO, Tipu pHICKE BO3HHKHOBEHHS SMU(GUTOTHH OOJE3HU, MPUBOMASIIEH K THOENn
IUIOZIOBBIX JIEPEBbEB, [UISl TOJABJICHHUS oOdara JaHHOTO KapaHTUHHOrO 3aboieBaHHs U
PEIOTBPALIICHUS ero JATbHEUIIETO pacnpocTpaHeHus clemyer MIPUMCHSITh
BBICOKOX()(hEeKTUBHBIE aHTHOMOTUKH. [[1s1 3TOrO HYXXHBI O0Jee YyriIyOJICHHBICE U BCECTOPOHHUE
WCCJICTOBAHMSI B 9TOM HANPABJICHHH.

3akiloueHue

Pe3ynbpTaThl MpOBENCHHBIX JTA00OPATOPHBIX HCCICIOBAHUN TOKa3aiH, YTO AHTUOMOTHKH
oduiokcanvH U 1eda3onrH 00JIaJal0T BEICOKMME OAKTEPUIIUAHBIMU CBOMCTBAMH B OTHOIIICHHUU
6akrepun E. amylovora, Bo30yauresst 6aKTepHaIbHOTO 05KOTa.
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BAKTEPUSUIBIK KYWIK AYPYBIHBIH KO31bIPFBIIIbI
ERWINIA AMYLOVORA BAKTEPUSAJIAPBIHBIH AHTUBUOTUKTEPI'E
CE3IMTAJLABIT'bI

Tyiiin

BakTeprsutblk KyHiK — MIEKUTIEYIKTI JKeMiC MaKbUITAPBIHBIH €H KayinTi aypylnapbiHBIH Oipi. byn
QJIEMHIH KeNTereH enjaepinie, oublH iminae Kasakcranaa na, kapantunnui aypy 6onbin tabeansl. Kasipri
YaKbITTa eNiMi3AiH OHTYCTIriHJIE KOHE OHTYCTIK-IUBIFBICBIHAA KONTEreH OAKTEPUSUIBIK KYHIK aypybIHBIH
OIIAKTaPhl TIPKEITreH, OYJI peciyOIMKaHbIH JXKEMIC-KUCK IapyalllbUIbIFbIHA €1yl Kayill TOHIIPE/Ii.

Kapantunnik aypy perinae OakTepHsIIBIK KYHIKIEH KypecydiH pamuKalsl oAicTepiHiH Oipi — on
aramTap/sl TAMBIPBIMEH KOMapy OOJIBIN TaObUIaAbI, OYJI ©3 Ke3eTriH/Ae YJIKeH SKOHOMHUKAIIBIK, MIBIFBIHAAPFa
QKeIe/Ii, opi THIMI 00JIMAaybl MyMKIiH.

Amepukana xoHe Eypona enjiepinie CTpenTOMUIIMH aHTUOUOTHUI] Y3aK YaKbIT OOHbI 0aKTEPHSIIBIK
KYHIKIeH Kypecy YwiH KonmanpUraH. On 60 KpuigaH actaM yakbIT OOHBI, aZaMHBIH XOHE KOpILAFaH
OpTaHBIH JKarbIMCBI3 acepiepi Typajibl xabapiamachl3 aTajiMbIll aypyMeH KYpecy YINiH KaKeT OOJIbI.
CTpenToOMUIIMH Y3aK YakKbIT OOWbI OaKTEpUSUIBIK KYHIKIIEH KypecyaiH Heri3ri Kypanbl 6onran AKII men
Wspannsae, Erwinia amylovora Ko3msIpfbIlibIHAA OCHI aHTHOMOTHKKE TO3IMALTIKTI JaMBITTBL. By
AHTUOMOTHKKE THIABIM canbiHFaH Eypomanma, aypyablH >KOFapbl Kaymi OoJDKaHFaH Ke3[e eciMIIK
HIapyaIlbUTBIFBIHIIA KOJIAHBLIAIbL.

bismiyg 3eprTeynepiMi3miH MakcaThl 3epTXaHaNblK Jkarmaiima E. amylovora OGakTepHsCBIHBIH
CTPENTOMHLIMHTE KoHE 0acKa aHTUOMOTUKTEPre Ce3IMTANIBIFBIH Oaranay OO

3epTTey HOTIKEIEpI OAKTEPUITMATIK KacHeTTepi OOWBIHINA CHIHAIFAH aHTHOMOTHUKTEPHIH
CTPENITOMHUIIMHHECH JKOFaphl eKeHiH kepcerTi. JKorapbl OakTepUIMATIK KacueTrepre o(JIoOKCalldH MEH
ueda3oiarH ue OONMFaHABIFBIH KOPCETTi, OYJI OJapAbl KeMic aFalITapbIHbIH JKaNnai >KOMbUTYbIHA SKEIeTiH
snuduTOTHS Kaymi O6ap KayinTi KapaHTHHIIK OaKTEpUSUIBIK KYHIK aypyblHa Kapchl KOJJIaHy MYMKIHIITiH
kepcetemi. O YIIiH TEPeH XKoHE JKaH-KaKTHI 3ePTTEYIep KaKeT.

KinTri ce3mep: »eMic nakpUIIapbIHBIH OaKTepHsUIBIK Kyiiiri; Erwinia amylovora; 6akrepumunrik
KacHeTTep; aHTUOMOTUKTEP; YHFbIMA OJIICi.
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Abstract

Fire blight is one of the most dangerous diseases of seed fruit crops. It is a quarantine disease for
many countries, including Kazakhstan. Currently, numerous outbreaks of fire blight are registered in the
south and southeast of Kazakhstan, which poses a serious threat to fruit growing in the country.

One of the radical methods of combating fire blight, as a quarantine disease, is the uprooting of trees,
which will lead to large economic costs and may not be effective.

In America and European countries, the antibiotic streptomycin has been used for a long time to
combat fire blight. It has been indispensable for fighting fire blight for more than 60 years without reports
of adverse effects on humans and the environment. In the USA and Israel, where streptomycin has long
been the main means of combating fire blight, Erwinia amylovora has developed resistance to this
antibiotic. In Europe, where this antibiotic is banned in crop production, it is used when a high risk of
disease is predicted.

The aim of our research was to evaluate the sensitivity of E. amylovora bacteria to streptomycin and
other antibiotics in the laboratory.

The results of the study showed that the tested antibiotics are superior to streptomycin in bactericidal
properties. High bactericidal properties were shown by ofloxacin and cefazolin, which indicates the
possibility of their use against the dangerous quarantine disease fire blight at the risk of epiphytotic disease,
leading to the death of fruit trees. This requires in-depth and comprehensive research.

Keywords: fire blight; Erwinia amylovora; bactericidal properties; antibiotics; hole method.

Fire blight is one of the most dangerous diseases of pome fruit crops. Currently, it is
registered in more than 50 countries around the world [1]. In Kazakhstan, it is included in the List
of quarantine pests that are limited in the territory of the Republic of Kazakhstan [2]. The causative
agent of the disease is Enterobacteria Erwinia amylovora (Burrill) Winslow et al. It has been
present in Belgium, Israel, and other European countries for more than 30 years and annually
brings great economic losses to fruit growing [3,4]. Its harmfulness lies in its rapid spread, in large
crop losses, in the costs of uprooting dead and affected trees, as well as the restoration of new
gardens.

Currently, numerous foci of fire blight have been registered in the south and south-east of
Kazakhstan [5, 6], which poses a serious threat to the fruit growing of the republic. Pear and apple
varieties of Aport are particularly susceptible to fire blight. The disease causes their rapid death.
Currently, entire pear plantations have been uprooted, which has significantly reduced the area of
pear orchards.

One of the radical methods of combating fire blight, as a quarantine disease, is the uprooting
of trees, which will lead to large economic costs and may not be effective.

Analysis of the literature shows that no effective means of controlling fire blight have been
developed to date. Even with a comprehensive program of chemical control combined with
sanitation, it is almost impossible to eliminate fire blight. New and more effective approaches are
needed [7].

According to American scientists, the development and implementation of fire blight
management strategy should be carried out in the flowering phase. During this period, prophylactic
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control with antibiotics, particularly streptomycin, is effective [8]. The antibiotic streptomycin has
been used to control fire blight since 1950 and has been the primary control of this dangerous
disease. It has been indispensable for the control of fire blight for over 60 years without any
reported adverse effects on human health or the environment. Studies on the persistence of
antibiotics in the environment have shown that they are active on the plant surface for less than a
week and are rapidly inactivated in the soil [9].

In the United States and Israel, where streptomycin has long been the main treatment for fire
blight, E. amylovora has developed resistance to this antibiotic [10]. To reduce the possibility of
antibiotic resistance in the E. amylovora population, it is used when a high risk of disease is
predicted [9]. Streptomycin, although banned in the EU, is currently used in emergency cases, for
example in Germany and Austria [10].

The purpose of our studies was to evaluate the bactericidal properties of streptomycin and
other antibiotics on the test-object bacterium E. amylovora, the causative agent of fire blight of
fruit crops.

Materials and methods

The bactericidal activity of antibiotics was studied at PLATC (Phytosanitary Laboratory
Analysis Testing Center) in the laboratory of phytopathology using as a test object a local strain
of E. amylovora bacteria isolated from plants affected by fire blight, growing in areas of Almaty
region. Antibiotics were tested: tetracycline, ofloxacin, ampicillin, cefazolin, and streptomycin in
different concentrations. The sensitivity of antibiotics was assessed by the method of wells,
according to the guidelines [11]. Under laboratory conditions, 20 ml of nutrient medium (potato
agar) was poured into sterile Petri dishes in a laminar box, then seeded with a daily culture of the
test object, the concentration of the suspension was 109 according to the turbidity standard. On the
surface of the nutrient medium seeded with the bacterium E. amylovora, holes with a diameter of
10 mm were made in the middle of the Petri dish, into which the test preparation of the appropriate
concentration was placed. Water was used as a control. Petri dishes were kept for an hour at room
temperature, then placed in a thermostat at a temperature of 26 ° C, optimal for the growth of
phytopathogenic bacteria. After two days of cultivation of bacteria, zones of suppression of their
growth around the wells were noted. Accounting was carried out by measuring the diameter of the
inhibition zone in mm.

Results and discussion
The results of the evaluation of the sensitivity of E. amylovora bacteria to the antibiotics
streptomycin, tetracycline, ofloxacin, ampicillin and cefazolin are presented in Figures 1 and 2.
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Figure 1 — Growth suppression zones of E. amylovora bacteria with different doses of antibiotics, mm
(laboratory experience)
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Studies of the growth suppression zones of E. amylovora bacteria showed that all of them
have bactericidal properties and their effeciency depends on the concentration of the drug. The
higher the concentration, the more sensitive the test object is to them.

All the antibiotics tested differed in efficacy. Streptomycin was the least effective. In this
variant, the zone of bacterial growth suppression ranged from 2.5 mm to 7 mm depending on the
concentration. Tetracycline and ampicillin did not differ significantly in their bactericidal
properties, with bacterial growth suppression ranging from 11.7 mm to 15 mm. E. amylovora
bacteria were more sensitive to ofloxacin and cefazolin, where the test-object growth suppression
zone reached 20 mm and 19 mm, respectively with ofloxacin at a concentration of 0.05% and 0.1%
being the most effective.

Thus, the results of the studies showed that all the tested antibiotics were more effective than
streptomycin, the best indicators in the variants of ofloxacin, and cefazolin (Figure 2).

A

\ » \ 4
\1"2-’4 y . - B
Ofloxacin 0,01% Ofloxacin 0,05% Ofloxacin 0,1%

Figure 2 — Bactericidal properties of antibiotics at different concentrations (laboratory experiment)

Cefazolin - 0,1% Cefazolin — 0,3%

The results of laboratory studies showed high efficacy of antibiotics ofloxacin and cefazolin
against the bacterium E. amylovora, the causative agent of fire blight, which indicates the
possibility of their use against this disease.

The causative agent of fire blight initially multiplies on the flower and each flower is a
potential site of infection, so an effective remedy is needed to prevent it [12]. The use of copper-
containing fungicides during this period, which are recommended against this disease in high
concentrations [10], can cause phytotoxicity, and the available biopreparations have weak
bactericidal properties.

Perhaps, if there is a risk of epiphytes of the disease leading to fruit-tree death, highly
effective antibiotics should be used to suppress the focus of this quarantine disease and prevent its
further spreading. This requires more in-depth and comprehensive research in this direction.

Conclusion
The results of the laboratory studies showed that the antibiotics ofloxacin and cefazolin have
high bactericidal properties against E. amylovora bacteria, the causative agent of fire blight.
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