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PE®EPAT

Juniomuast padora c. 49, 9 puc., 2 Tabi., 32 uCTOYHUKA.

CTPECC, OKCUJIATUBHBIN CTPECC PACTEHNI, AHTUOKCHUJAHTHI,
OK30I'EHHBIE TENTUAHBIE 3JIMCUTOPBI, MF3, XUTO3AH, IMPOAYKTHI
[MEPEKNCHOI'O OKUCJIEHU A JIUTTUIOB.

OOBEKT UCCIIC0BaHUS: TPOPOCTKH TOpoXa MoceBHOTo copta HaranseBckuit Pisum
sativum L., BeIpaliieHHbIC PYJIOHHBIM METOJOM B BOJHOM KYJIbTYpE.

[enb: wu3yueHue BIAMSHHUS 3K30T€HHOTO mentuaHoro snucutopa MF3 u ero
KOMITO3UIIMM C XUTO3aHOM Ha CKOPOCTh OKHCIMTEIBHBIX MPOILECCOB B IMPOPOCTKAX
ropoxa B YCIOBHAX OKHCIHUTEIBHOTO CTpPECCa, HU3MEPEHHUE YPOBHS MPOIYKTOB
MEPEKUCHOTO OKUCIICHUS JIUMHUI0B U MOPPOMETPUUECKHUX XaPAKTEPUCTUK TIPOPOCTKOB.

Meronsl uccnenoanus: Mmoppomerpudeckue (OICHKa U3MEHEHUS CBHIPO MaCChI
HAQ/I3EMHOW ¥ TIOJ3€MHOW dYacTeld MPOPOCTKOB TOpOXa), CHEKTPOPOTOMETPUUYECKHUE
(mpsiMast crieKTpo(OTOMETPHUST U3OMPOMAHOIBHBIX IKCTPAKTOB U3 JIUCTHEB MPOPOCTKOB
ropoxa).

HUccnenoBamace Owuomoruueckas axkTUBHOCTH nentuaa MF3 B amamasone
koHuenTpamuii 10 —~10° M. J{iist cpaBHUTENHLHOTO aHAIM34A U BBISBJICHHUS MAKCHMAJILHbIX
3aIMTHBIX >(PPEKTOB UCCIENOBAIM TaK e codeTaHHoe neiicteue mentua 10° M c
xuTo3aHoM B KoHueHTpamuu 0,001%, u pgeiicTBHe YMCTOrO pacTBOpa XUTO3aHA B
koHueHnTpauu 0,001%. B pe3ynbTaTe rcciie1oBaHUs BIUSHUS YKa3aHHBIX PACTBOPOB Ha
MOP(QOMETPUYECKHE  XAPAKTEPUCTHKUA  MPOPOCTKOB  TOpoXa,  MOABEPTHYTHIX
OKHUCJIUTEIIBHOMY CTPECCY, OBIJIO BBISBIEHO, YTO MAaKCUMAJIbHBIM 3alTUTHBIM () PexTom
o6mnaznaror pactsopsl MF3 10°M u MF3 10°M ¢ 0,001% xuT03aHOM. Y CTaHOBJIEHO, YTO
mocTpeccoBas 06paboTKa IpopoCcTKOB pacTBopoM MF3 10°M mpuBOAUT K yBEIMYEHHIO
CBIpOM Macchl HAA3EMHOM 4YacTU MPOPOCTKOB HAa 3% M CHUKEHUIO MACChl MOA3EMHOMU
yacTt Ha 7,5% 10 CpaBHEHHIO C KOHTPOJIEM, 4TO Bbie Ha 71% u 9,5% cooTBeTCTBEHHO,
yeM y HeoOpaOOTaHHBIX pacTeHui. A Tpu 00pabOTKEe KOMIIO3MIIMEH MenTuaa ¢
XUTO3aHOM ChIpasi Macca HaJA3eMHON 4yacTH yMeHbIaeTcs Ha 4%, a moazemuoit Ha 0,4%
0 CpaBHEHMIO C KoHTposieM. MccrmemoBanusi BiausiHus pactBopoB nentuaa MF3 Ha
ypoBeHb nponayktoB [IOJI B mpopocTkax ropoxa B yCIOBUSX OKCHUIATHBHOIO CTpecca
MOKa3aJio, 4yTo yepe3 24 yaca MaKCUMAaJIbHBIM 3alIUTHBIM 3(PexTomM 00anaer pacTBop
nentuga MF3 ¢ xurozanoMm. YcTtaHoBiieHO, 4TO JOCTpeccoBas 0O0pabOTKa yKa3aHHBIM
pacTBOpPOM CHMIKAaeT CyMMapHbId Mokaszatenb ypoBHs nponaykroB [1OJI wa 12% mno
CPAaBHEHUIO ¢ HEOOPAOOTaHHBIMU MPOPOCTKAMHU, UTO Ha 1% HuKe, ueM B koHTpoie. [Ipu
MPOJIJICHUH CTPECCOBOTO BO3/IEHCTBHS /10 48 4acoB 3amUTHBIN 3((HEKT HE BBISIBIICH.

B pesynpTaTe mTpOBEAEHHBIX MCCIEIOBAHUNA YCTAHOBJEHO, YTO HaubOojee
MEePCTIEKTUBHBIM JIJISI CO3/IaHUS TPETAPATUBHBIX OMOIMIECTULIU/IOB ISl 3aIIUTHI PACTCHUIA
ropoxa OT HETraTUBHBIX IMOCIEICTBUIA OKUCIUTEIBHOTO CTpecca SBISETCS PACTBOP
nentuna MF3 10°M B coueranuu ¢ 0,001% xuTo3aHOM.



BnepBele monydeHBl JaHHBIE 00 DIIMCUTOPHOM  JEHCTBUU  PACTBOPOB
cuareTnyeckoro nenruaa MF3 10°M u MF3 10°M ¢ 0,001% xuTo3aHOM Ha IIPOPOCTKH
ropoxa, MOJABEPTHYTHIC OKCUATUBHOMY CTPECCY .



PO®EPAT

Jprmumomuast mipara c. 49, 9 man., 2 ta6., 32 KpBIHIIEL.

CTPOC, AKICJISIJIBHBI  CTPOC  PACIJIIH, AHTBIAKCIJIAHTEI,
OK3ATI'EHHbBIA TIEINITBIIHBIA DSJIICITAPBI, MF3, XITA3AH, IIPAIAYKTHI
ITEPAKICHAT'A AKICJIEHHS JUITIJTAY.

AO'eKT JacieqaBaHHs: MPAPOCTKI rapoxy macsyHora raryaky Haranbeycki Pisum
sativum L., BeirajaBaHbis pyJIOHHBIM METaJaM Y BOJIHAW KYJIBTYPHI.

Mbsra: BBIBYYUSHHE VYIUIBIBY JK3areHHara menteiiHara dmicitapa MF3 1 sro
KaMIa3ilpblid 3 XHUTa3aHaM Ha XYTKAcllb aKiCISIBHBIX Mparpcay y mpapocTKa rapoxy Ba
YMOBax akicisulbHara CTpacy, BBIMAPIHHE Y3POYHIO MpaayKTay MepakicHara akiclieHHs
minigay 1 MopgaMeTphIUHbIX XapaKTapbICThIK IPapOCTKaY.

Meranel nacienaBaHHs: MopQaMeTpbluHbIs (aJ3HaKa 3MEHBl CBIPOM Machl
HAJ[3eMHai 1 MaJi3eMHal 4acTak MpapocTKay rapoxy), CrekTpaoTaMeTphIuHbls (ITpamast
criekTpadoTaMeTphId U3aNpPANaHOIbHBIX AKCTPAKTAY 3 JICIS TPAPOCTKAY Tapoxy).

JacnenaBanacs OisutariyHasi akTelyHacp nentbiia MF3 ¥ npisna3one kaHusHTparbid 10°

4 -10° M. Jlng mapayHanpbHAara aHauizy i BBISYJIECHHS MaKCIMAIbHBIX aXOYHBIX d(eKTay
JacienaBalli rITak ’ka cyMecHae A3esHHe nentsina 10° M 3 xitasanam ¥ KaHIDHTpaLbI
0,001%, 1 m3estHHe uYbIcTara pactBopa xitazana ¥ kanipHTpanbii 0,001%. V BBIHIKY
JacienaBaHHsl YIUIBIBY Ha3BaHBIX pacTBOpay Ha MoOp(AMETpPHIYHBIA XapaKTapbICTHIKI
papocTKay Tapoxy, NaJABEPrHYTHIX AakKiCIsJIbHAMy CTp3Cy, OBLIO BBIAYJEHA, IITO
MaKCIMaJlbHBIM axXOYHbIM 3(eKTaM Banogarons pactBopsl MF3 10°M i MF3 10°M 3
0,001% xiTazanam. YcTaHOYIJIEHA, IIITO JACTPICABas anpaloyka mpapocTkay pacTBopaM
MF3 10° M npsIBoA3ins Ja NaBesliusHHs ChIPOM Machkl HAJ3eMHall 4acTKi IpapocTKay Ha
3% 1 3HIKOHHS Machl Maj3eMHai yacTki Ha 7,5% y mapayHaHH1 3 KAHTPOJIEM, IIITO BBIIIIMI
Ha 71% 1 9,5% anmaBenHa, 4blM y HeampalaBaHbIX paciiH. A Tpbl anpanoyibl
KaMITa3ilbIsi MEeNnThIIa 3 XiTa3aHaM ChIpas Maca HaJI3eMHal 4acTKi maMsHIaemnma Ha 4%,
a maa3zemuail Ha 0,4% y mapayHaHH1 3 KaHTposieM. JlaciienaBaHHi YIUIBIBY pacTBopay
nenteiia MF3 Ha y3poBens npaaykray [IOJI y mpapocTkax rapoxy Ba yMoBax
aKicIsIbHAra CTpacy rakasaa, To mnpa3 24 raj3iHel MaKCiMaIbHBIM aXOYHBIM 3(eKTaM
Bajiogae pactBop menthiga MF3 3 xitazamam.  YcraHoyieHa, IITO JacTpIcaBas
armparoyka Ha3BaHbIM PacTBOPAM 3HIXKAae CyMapHBI Maka34blK y3poyHto npaaykray [TOJI
Ha 12% y mapayHaHHI 3 HeampalaBaHbIMi IpapocTKaMi, MTO Ha 1% HDKIU, YBIM Yy
kantpomi. Ilpbl majmayksHHI cTpacaBara y3a3esiHHSA 1a 48 Taju3iH axoyHbl 3PEKT He
BBISYJICHBI.

Y BBIHIKY TIpaBeI3€HBIX JaciielaBaHHSIY yCTaHOYJIeHa, IITO HAHOOJbBII
MEPCHEKTHIYHBIM JJIsl CTBAPIHHS MPAMAPATHIYHBIX OISTIECTHINBIAAY NI aXOBBI PACiiH



rapoxy ajJ{ HeraThIyHbIX HACTYIICTBAY aKiCISUIBHATA CTPACY 3'SyIsSela PacTBOP MENThLIA
MF3 10° M ¥ cnamyusnni 3 0,001% xitazanam.

VHepiibiHIO — aTppIMaHbl  JaJ3€HbIss a0 dyuciTapHaM  JI3€SIHHI  pacTBOpay
cinToThIuHara mentbiza MF3 10° M i MF3 10° M 3 0,001% xiTa3anam Ha mpapocTki
rapoxy, MaJBeprHyThISI aKiCIsIIbHAMY CTPICY.



ESSAY
Thesis p. 49, 9 Fig., 2 tab., 32 sources.

STRESS, OXIDATIVE STRESS OF PLANTS, ANTIOXIDANTS,
EXOGENEOUS PEPTIDE ELISITORS, MF3, CHITOSAN, LIPID PEROXIDATION
PRODUCTS.

Object of study: seedlings of pea cultivar Natalievsky Pisum sativum L., grown
by the roll method in water culture.

Objective: to study the effect of the exogenous peptide elicitor MF3 and its
compositions with chitosan on the rate of oxidative processes in pea seedlings under
conditions of oxidative stress, to measure the level of lipid peroxidation products and the
morphometric characteristics of seedlings.

Research methods: morphometric (assessment of changes in the wet weight of the
aboveground and underground parts of pea seedlings), spectrophotometric (direct
spectrophotometry of isopropanol extracts from pea seedlings).

The biological activity of the MF3 peptide was studied in a concentration range of
10-10° M. For a comparative analysis and the identification of maximum protective
effects, the combined effect of a 10-5 M peptide with chitosan at a concentration of
0.001% and the effect of a pure chitosan solution at a concentration of 0.001% were also
studied. As a result of studying the influence of these solutions on the morphometric
characteristics of pea seedlings subjected to oxidative stress, it was found that solutions
MF3 10° M and MF3 10~ M with 0.001% chitosan have the maximum protective effect.
It was found that pre-stress treatment of seedlings with a 10° M MF3 solution leads to
an increase in the wet weight of the aerial parts of seedlings by 3% and a decrease in the
weight of the underground parts by 7.5% compared to the control, which is 71% and
9.5% higher than in untreated plants. And when processing the composition of the
peptide with chitosan, the wet weight of the aerial part decreases by 4%, and the
underground mass by 0.4% compared to the control. Studies of the effect of solutions of
the MF3 peptide on the level of lipid peroxidation products in pea seedlings under
conditions of oxidative stress showed that after 24 hours the solution of the peptide MF3
with chitosan has the maximum protective effect. It was found that pre-stress treatment
with this solution reduces the total level of LPO products by 12% compared to untreated
seedlings, which is 1% lower than in the control. When prolonging the stress exposure
up to 48 hours, a protective effect was not detected.



As a result of the studies, it was found that the most promising for the creation of
preparative biopesticides for protecting pea plants from the negative effects of oxidative
stress is a solution of peptide MF3 10°M in combination with 0.001% chitosan.

For the first time, data were obtained on the eliciting effect of solutions of the
synthetic peptide MF3 10°M and MF3 10°M with 0.001% chitosan on pea seedlings
subjected to oxidative stress.



