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PE®EPAT

Jlunnomnas paboma conepxurt 46 c., 11 puc., 12 tabin., 57 UCTOUHUKOB.

Knrouesnbie cnosa: NMHAYIMPOBAHHAA CHUCTEMHAA
YCTOMYMBOCTh, PU3OCOEPHBIE BAKTEPUM, JIUIIOKCUT'EHAS3BI,
BUOUAYKTOPBI, SAIIUTHBIE MEXAHW3MBbI.

Lenv ounnommoil pabomwl: N3y4UTh OTBETHYIO peakiuio pactenuii Cucumis
sativus L. Ha 00pabOTKy OMOWHIYKTOPaMH.

Obvexmbl  uccnredosanus: orypusl copta «Bepacenb»; pusochepHbie
oaxtepuu P. fluorescens 172; ouonpenapar «®utocopuny, cogepKaiiii He MeHee
1x10° /mn sxuBBIX criop u knetok Bacillus subtilis 26]]; guTonaroreHHslii rpu6
Botrytis cinerea.

Memoovl: KynbTUBUpOBaHUE pU30ChEpHBIX OakTepui, KyJIbTUBHPOBAHHE
pactenuii orypua in vitro, Beigencaune PHK denon-xmopodopmMHbBIM METOIOM,
oOpatHas Tpanckpumnius, [1L[P, anekrpodopernueckuil ananus.

Oryper (Cucumis sativus L.) — 370 mHMpOKO KyJIbTUBUPYEMas [0 BCEMY MHUPY
OBOIIHAs KyJNbTypa, OO0JE€3HM KOTOPOW MOTYT HAHOCUTh 3HAUYMUTEIbHBIN
skoHoMudeckuit ymepo (1o 50% yposxkas). [ToaToMy OoYeHb Ba)KHBIMH SIBJISIFOTCS
MEpOIpUsATUST To TpoduiakThke 3a0ojieBaHUi W 3ammre pacTeHuil. K Takum
MEPOIPUSATUSIM MOKHO OTHECTH UCIIOJIb30BaHUE PU30CHEPHBIX OaKTepUid, KOTOpHIE
3aIyCKalT WHAYLIHMPOBAHHYIO CHCTeMHYI0 YycTtonuuBocTh (ISR) y pacrenuii.
Pusocdepnrie OakTepun, Kak MpaBHIIO, HE 00JIaal0T OMOLUMIHBIM JEHCTBUEM, a
BO3JICMCTBYIOT HAa MAaTOT€HHBIM OpPraHU3M Yepe3 pacTeHUuEe, aKTUBHUPYS €ro
SHIOTECHHbBIE 3aLUTHBIE MEXaHU3MBI.

[lony4yeHHsle B HCCIENOBAHUU PE3yJIbTaThl IMOKa3ad, YTO 00paboTKa
pacreHuii BHeKJIeTOUHbIMU MeTaboiauramu P. fluorescens 172 u GuomnpemapaTom
«DUTOCTIOPUH» OKA3bIBAET MOJIOKUTEIBHOE BIUSHUE HA 3aLIUTY PACTEHUN Orypla
ot ¢uromarorenHoro rpuda B. cinerea. IIpu w3ydeHUU pPOCTOCTUMYIUPYIOIICTO
spdexta OBUIO TOKA3aHO, UYTO Yy TPyNmbl, OOpaOOTaHHOW KYJIbTYpaJbHOU
AKUJKOCThIO HAOJIOAIOCh CUJIBHOE Pa3BUTHE KOPHEBOW CHUCTEMBI, B TO BPEMS KaK
y Tpynmbl, oOpaboTaHHOW OuWompenaparoM, Ha3eMHas 4YacTh PACTEHUS CHIBHO
npeoOiamana Haja KOpHEBOW cuctemoil. Takoit 3ddexT HabmomaeTcss u3-3a
pasnuy4rs B CHHTE3UPYEMbIX META00IUTaX Y pa3HbIX 00BEKTOB.

bein  mpoBeneH ananu3  mojgdopa  mpaiMEpOB M YCIOBHM  HX
dbynkimonupoBanus s nocranoBku [IIP. B pesynpraTe ObLIO MOKa3aHO, MO
KaueCTBY TOJYYCHHBIX MPOIYKTOB HamOOJee yJadHBIMH SBISIOTCS TpaiMephl K
reny Lox2 ¢ pazmepom amiuimkoHa 186 m.H., CO BTOpOM Mapod MpPaNMEpPOB C
pa3zmMepoM aMnuJInKoHa 164 m.H. BEIXOJ MPOAYKThI ObLT 3HAYUTEIBHO HIKE. OTHAKO
ONPEAECIUTh HATMYHUE SKCITPECCUU T€HOB JIMIMTOKCUTEeHa3 LoX2 myTeM KaueCTBEHHOU
OIIEHKH 3JIEKTpodoperpaMM yaaaoch HE BO BceX oOpasIax.



PO®EPAT

Jvinnomuas npaya yrpeutiBae 46 c., 11 man., 12 tabm., 57 KpbIHiL.

Kniouasviss crosvr: THAVKABAHASA CICTOMHASA YCTOHJIIBACIID,
PBI3OACD®EPHBIE  BAKTOPHII,  JIIIOKCII'EHA3bI,  BIAIJYKTAPHI,
AXOYVHBISA MEXAHI3MBI.

Mbsma Owvinnomuail npaywvl: BBIBYUBIb plrakilpiio ¥ agka3 paciid Cucumis
sativus L. Ha anpanoyky OisiiHIyKTapami.

Ab'ekmvl  OacnedasamHs: arypki ratyHKy ‘“‘BepaceHp”’; pwizachepHbIs
0aktapeii P. fluorescens 172; 6isnpamnapar "®urocnopun", siki 3MsII4ae He MEHIII
1x10° / mn xwiBEIX cnop i kierak Bacillus subtilis 26]1; ¢iranararenus: rpoi6
Botrytis cinerea.

Memaovul oacnedasanmus: KynbThIBaBaHHE PhI3ac(hEpPHBIX OAKTIPHIH,
KyJIbThIBABaHHE paciliH arypka in vitro, seuryusnne PHK dbenon-xmapadpopmubiM
MeTajaaM, 3BapoTHas TpaHcKpeInibis, [P, anekrpadapaTeIuHbI aHATI3.

Arypok (Cucumis sativus L.) — raTa arapojaHiHHas KyJbTypa, siKas IIbIPOKa
KyJbTBIBYEIlla Ba YCiM CBelle, XBapoObl SKOW MOTYIlb HAHOCIIb 3HAYHBIS
sKkaHaMiuHbIA KOABI (ma 50% ypamkar). Tamy BenbMi BakKHBIMI 3'SYIISOINIA
MeparpbhIieMCTBBI Ma TpadilakThIIB 3aXBOpBaHHAY 1 abapoHe paciiH. Jla Takix
MepanpbIeMCTBay MOKHA aJHECI]l BBIKAPBICTAHHE phI3acepHBIX OAKTIPBIMA, AKis
3amycKarIlb iHAyKaBaHyo cicTaMHYI0 YcToimiBacb (ISR) y pacnin. Peizacdepubis
0aKTIPHIi, K MpaBiia, HE BaJOAAIONb OIAIBIIHBIM A3CSTHHEM, a Y3/13eHHIYal0Nb HA
NmaTareHHbl apraHi3M Mpa3 paciiHy, AaKTHIBYIOYbl STO OSHIATCHHBIA aXOYHbIA
MEXaHI3MBI.

ATpeIMaHbIS ¥ JacieJaBaHHI BBIHIKI TaKaszayi, IITO amparoyka paciiH
nasakiaeTKaBbiMi MeTabamitami P. fluorescens 172 i 6issupanaparam “®dutocmopun’
aKa3Bae CTAHOYYBI YIIIBIY Ha abapoHy paciiH arypka aj (iramarareHHara rpeida
B. cinerea. IlpbI BEIByUSHHI pOCTaCThIMYJIIOIOYAara 3eKTy ObLIO Maka3aHa, ITo Y
TpyMbI, anpalnaBaHail KyJIbTypaJdbHOM BaJKACII0O Ha3zipalacs MOIHAe pa3BilIé
KapaHEBaii CICTAMBI, y TOM Yac SK y TPYIbI, alpaiaBaHail Oisnpanaparam, Ha3eMHast
YacTKa paciiHbl MOITHA TepaBa)kaja HaJa KopaHeBail cictomail. Taki adekT
Hazipaera 3-3a aJAPO3HEHHI ¥ CIHTI3aBaHBIX MeTabaliTax ¥ po3HbIX ab'eKTay.

bery mpaBensensl ananiz nmaabopy mpariMepay i YMoy ix (pyHKIbITHABaHHS
st mactanoyki [TIP. ¥V BeHIKY ObII0 Maka3zaHa, ma SKacili aTphIMaHbIX MPATYKTaY
HAWOOJBIN ymanmeiMi 3'TVIIsIIONa mpaimMep aa reHy Lox2 3 mamepaMm amIuTiKOHa
186 m.H., 3 apyroil mapail mpaiimepay 3 mamepam amiUTikoHa 164 TL.H. BbIXan
NpajgykTy ObIY 3HAyHA HIEKIM. AJHAK BBI3HAYBIIL HAsYHACIh JKCIpPACil reHay
ninokcirenaz Lox2 nuisixam sikacHail alpHki 3aekTpadaparpaM aTpsiMasiacs HE Ba
YCIX y30pax.



ABSTRACT

Thesis contains 46 pages, 11 figures, 12 tables, 57 sources.

Keywords: INDUCED SYSTEMIC RESISTANCE, RHIZOSPHERIC
BACTERIA, LIPOXYGENASES, BIOIDUCTORS, PROTECTIVE
MECHANISMS.

The purpose of the thesis: to study the response of Cucumis sativus L. plants
to treatment with bioinductors.

Objects of research: cucumbers of the “Verasen” variety; rhizospheric
bacteria P. fluorescens 172; biopreparation "Phytosporin" containing at least 1x10°
/ml of live spores and cells of Bacillus subtilis 26D; phytopathogenic fungus Botrytis
cinerea.

Methods of reserch: cultivation of rhizospheric bacteria, cultivation of
cucumber plants in vitro, RNA extraction by phenol-chloroform method, reverse
transcription, PCR, electrophoretic analysis.

Cucumber (Cucumis sativus L.) is a vegetable crop widely cultivated around
the world, whose diseases can cause significant economic damage (up to 50% of the
crop). Therefore, measures for the prevention of diseases and plant protection are
very important. Such measures include the use of rhizospheric bacteria that trigger
induced systemic resistance (ISR) in plants. Rhizospheric bacteria, as a rule, do not
have a biocidal effect, but affect the pathogenic organism through the plant,
activating its endogenous defense mechanisms.

The results obtained in the study showed that the treatment of plants with
extracellular metabolites of P. fluorescens 172 and the biopreparation "Phytosporin™
has a positive effect on the protection of cucumber plants from the phytopathogenic
fungus B. cinerea. When studying the growth-stimulating effect, it was shown that
the group treated with culture fluid had a strong development of the root system,
while in the group treated with a biopreparation, the ground part of the plant strongly
prevailed over the root system. This effect is observed due to differences in
synthesized metabolites in different objects.

The analysis of the selection of primers and the conditions of their functioning
for PCR was carried out. As a result, it was shown that in terms of the quality of the
products obtained, the most successful are primers for the Lox2 gene with an
amplicon size of 186 bp. The yield of the products was significantly lower with the
second pair of primers with an ampilicon size of 164 bp. However, it was not
possible to determine the presence of expression of Lox2 lipoxygenase genes by
qualitative evaluation of electrophoregrams in all samples.



