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PE®EPAT

Junnomuas padota 59 c., 17 puc., 86 ucrouHuka.

KuawueBbie caoBa: Hordeum vulgare, TtemnoBoil ctpecc, Fusarium
culmorum, ®C2, nnacroxunoHosbIl myn, ADK, PAM-dayopumerpus, BOXX

Iesanb padoThbl: aHATU3 CBETOBBIX peakiuil poTocuHTe3a pactenuit Hordium
vulgare Tpu BO3IEWCTBUM IMOBBIIIEHHOW TEMIEPATYpbl W 3apakeHuu Fusarim
culmorum c ucnonb3oBanreMm mMerona PAM-diyopumerpun.

Metoabl ucciaenoBanusi: PAM-diayopumerpus, UMUK (PIIyOpecleHIINH,
BbICOKOA((heKTUBHAS KUIKOCTHASI XpoMaTorpadusi, CieKTpopoTomMeTpusi.

IHonyyeHHble pe3yabTaTbl: YCTAaHOBIEHO, 4YTO (DOTOCUHTETUUECKUMN
anmnapar npopoctkoB Hordeum vulgare L., Bkimodas Qorocucremy 2 U myl
IUIACTOXMHOHOBBIX MOJIEKYJI, aJanTHPYETCs K MEPUOJUYECKOMY BO3ACHCTBUE
noBbIieHHON TemnepaTyphl (40°C 3 9 exenHeBHO) Ha 3 cyTku 00padoTku. [Ipu
3apa)KEHUU PacTEeHUI HECOBEPILIEHHBIM rpuOOM Fusarium culmorum MOBBIIEHHOE
CBE€UYEHHUE XJOPO(PUIUIOBBIX MOJEKYJ] HAaOMIOAAETCs JIMIb B OdYarax MOPaKeHHs
TPaXeOMUKO3HOI'O YBSAJIaHUS, T/I€ B JaJbHEHIIEM MPOUCXOAUT HEKPO3 TKAHEH, U
(OTOCHHTETUYECKAS] aKTUBHOCTh OCTAJIbHOM JIMCTOBOM IJIACTUHKH HE U3MEHSIETCS.
BoisiBiieHo, uro nepuogunyeckoe HarpeBaHue (40°C 3 4 exegHEBHO) YCKOpSET
pazButue Fusarium culmorum in vitro, BKItodas (pOpMUpOBaAHUE MHUIEIUS U
cropoHoieHre. COBMECTHOE BO3JECUCTBUE CTPECCOBBIX (PAKTOPOB (MOBBILIEHHOM
TeMIlepaTypbl W 3apaxkeHue Fusarium  culmorum) yCKOpSIET pa3BUTHE
TPaXeOMUKO3HOTO YBSAJAHHSA B MPOPOCTKAX SUYMEHS, a TaKKe IMOJABISAECT MX
(OTOCHHTETUYECKYIO AKTUBHOCTB, YTO BBIPAXKAETCS B CHIXKEHUH 3(PQPEKTHUBHOTO
KBaHTOBOrO BbIxoja (horoxumuueckux peakuuid ®C2 B Hordeum vulgare L. Ha
TPEThU CyTKHU €KE€THEBHOM 00pabOTKH, MOAABICHUHN HE(POTOXUMUYECKOTO TYIICHUS
bayopecueHiuu XJ 3a CYET €ro CBETOMHAYLIMPOBAHHOTO KOMIIOHEHTa H
NOBBIIIEHUA  HEPEryJMpyeMoro  HEPOTOXMMHUYECKOTO  TYLIEHHS  TOCIe
OJIHOKpaTHOUW 00paboTku. Bo3aeiicTBME MOBBIIEHHON TEMIIEpaTyphl U 3apakeHHUe
Fusarium culmorum npuBOIUT K CHUKEHUIO (POTOAKTUBHOTO MYJIa TUIACTOXMHOHOB
Y TOBBIIIEHUIO YPOBHS €r0 BOCCTAaHOBJICHHOCTHU. J[aHHbIE M3MEHEHUS! KOPPEITUPYIOT
C AaKTUBAIMEW CBETOMHAyUHUpoBaHHOW TeHepaunun A®DK B mOepBbIX JHCTHIX
MPOPOCTKOB STYMEHS, MOABEPTIIMXCS HarpeBaHuio W atake Fusarium culmorum.
[TonyyeHHble AaHHBIE CYIIECTBEHHO PACIIUPSIOT MPEJCTABICHUE O CHUHEPTrU3Me
JENUCTBUS CTPECCOBBIX (PAKTOPOB AOMOTHUUECKON N OMOTUYECKON TPUPOABI, U MOTYT
OBITh MCIOJIb30BAHBI B CENEKIMH SIYMEHS MPU BBIBEJIEHUU COPTOB, YCTOMYMBBIX K
BO3JIETIBIBAHUIO B arpOKJIIMMATHYECKUX 30HaX C PUCKAMHU, CBA3aHHBIMU TJI00AIbHBIM
NOTEIIEHUEM U SMU(DUTOTUHHBIM paCIPOCTPAHEHUEM MMATOI'€HOB.



PO®EPAT

Jeimuiomuas mpana 59 c., 17 main., 86 KpbIHiIlL.

Kuarwuasslisi cnoBbl: Hordeum vulgare, nennasel ctpac, Fusarium culmorum,
®C2, nnacroaxinoHnassl mys1, ADK, PAM-dnyapamerpsisa, BOXX

MbTa paboThl: aHalli3 CBATIIOBBIX PRaKIlblil ¢oTaciHTIZy paciin Hordium
vulgare nipbl Y3/13€sIHHI NIaBBIIIIaHAW TAMIIEPATYPHI 1 3apaxkdHH1 Fusarim culmorum
3 BbIKapbicTaHHEM MeTany PAM-duyapameTpsii.

Metaabl naciaenaBanusi: PAM-dayapamerpsis, iMimHK-GiIyapICdHIIbIS,
BbICOKar(heKThIVHAs BajkacHas xpamararpadis (BOBX), cnekrpadaramerpsis.

ATpbiMaHasi BbIHiKI: YcraHoyieHa, mTO (OTACIHTITHIUHBI amnapar
napactkay Hordeum vulgare L., yxmowaiousl ¢oTacictomy 2 1 Tyl
IJIACTOAX1HOHABBIX ~ MaJIeKyJ, aJjanTyella Ja T[epbisbldHara Y3I3estHHS
nasblanail Tamnepatypsl (40°C 3 rag3inbl TOAHS) Ha 3-51 CyTKi anpanoyki. [Tps
3apaxdHH1 pacimiH Hordeum vulgare L. HenackanaimbIM TpblOKOM Fusarium
culmorum naBblllIaHae 33sHHE XJ1apaduIaBbIX MaJIeKyJl Ha3ipaela ToJbKi ¥ agarax
napakaHHsI TpaxeaMiKOThIYHATa 3aBsiJaHHs, /13€ JaJiel a10bIBaella HEKPo3 TKaHakK,
Il (POTACIHTAITHIYHAS AKTHIYHACIHL ACTaTHSHM JIICTaBOM IUIACHIHBI HE 3MSHSCIIIA.
Brisynena, mto nepeisiasianae y3azessHae tamneparypsl (40°C 3 raa3iHbl IITOIHS)
nackapae pasBitué Fusarium culmorum in vitro, yKItodaroubl ¢dapmipaBaHHE
MILPIIIIO0 1 cniapadanmHHae. CyMecHae Y313essHHe CTpAICcaBbIX (akTapay (maBbllaHai
TOMIIEpaTypel 1 3apaxkdsnHe Fusarium  culmorum) mackapae pa3Billé
TpaxeaMmiKOThIYHAra 3aBsijaHHsi Y mapacTtkax Hordeum vulgare L., a Takxcama
nagaynse iX (OTACIHTITHIYHYIO AaKThIYHACIh, IITO BBISYJSENa ¥ 3HLKIHHI
adeKThIyHara KBaHTaBara Bbixaay (oTtaximMiuabix poaakubeii @C2 y Hordeum
vulgare L. Ha Tpa11isl CYTKI IITOA3EHHAN anparioyki, najgayieHHi HedoTaxiMiuHara
TYIIPHHS (QIIyapdCIPHIBI XJ1 332 KOMIT SIr0 CBATIOIHAyKaBaHara KaMIlaHEHTa 1
MAaBBIIIPHHI HEpAryJisiBaHara HedoTaxiMiyHara TYyIIDHHS TMacis ajHapa3oBail
anparoyki. Y313esHHE aBbIIIaHai TAOMIEPaTypPHI 1 3apakonue Fusarium culmorum
MPBIBOJ3ING J1a 3HDKIHHS (POTAaaKThIyHAra myja IUIACTOAXIHOHAY 1 TMAaBBIIIIHHS
V3poyHIO 11X amgHOYyJeHacii. [OThii 3MEHBI KapdJIIOIbh 3  aKTHIBAIBIAN
cBATIIOIHAYKaBaHail reHepanbli ADK y mepmbix Jictax mapacTkay SUMEHIO,
MaJBEPTHYTHIX HArpaBaHHIO 1 atanel Fusarium culmorum. ATpbiMaHas Naa3eHbIS
ICTOTHa TAaIIbIpalolb ysAyJIeHHe a0 CIHApril J3esiHHS CTPICaBbIX (hakTapay
a0isThiyHAN 1 OISTHIYHAW TPBIPOJBI 1 MOTYIh OBIIlb BBIKAPBICTAHBI Y CEJEKIIhII
SYMEHIO TIPHI BBIBA/I3€ CApPTOY, YCTOMIIIBBIX J1a BHIPOIIYBAHHS ¥ arpakiiMaThIYHBIX
30HaX 3 pPbI3bIKaMi, 3BSI3aHBIMI 3 TIA0ATBHBIM MAISIUICHHEM 1 3Mi(iTaThIYHBIM
pacnaycCroJl)KaHHEM aTarcHay.



ABSTRACT

The diploma work 59 pages, 17 figures, 86 references.

Keywords: Hordeum vulgare, heat stress, Fusarium culmorum, PSII,
plastoquinone pool, ROS, PAM fluorometry, HPLC

The purpose of the research: to analyze the light reactions of photosynthesis
in Hordeum vulgare plants under elevated temperature and infection with Fusarium
culmorum using the PAM fluorometry method.

Methods of research: PAM fluorometry, fluorescence imaging, high-
performance liquid chromatography (HPLC), spectrophotometry.

The results of the work: It was found that the photosynthetic apparatus of
Hordeum vulgare L. seedlings, including photosystem II and the plastoquinone pool,
adapts to periodic exposure to elevated temperatures (40°C for 3 hours daily) by the
third day of treatment. In case of infection of Hordeum vulgare L. plants with the
imperfect fungus Fusarium culmorum, increased chlorophyll fluorescence is
observed only in the foci of tracheomycotic wilt, where tissue necrosis subsequently
occurs, while the photosynthetic activity of the rest of the leaf blade remains
unchanged. Periodic heating (40°C for 3 hours daily) was found to accelerate the
development of Fusarium culmorum in vitro, including mycelium formation and
sporulation. Combined exposure to stress factors (elevated temperature and infection
with Fusarium culmorum) accelerates the development of tracheomycotic wilt in
Hordeum vulgare L. seedlings and suppresses their photosynthetic activity. This is
manifested in the reduced effective quantum yield of PSII photochemical reactions
in Hordeum vulgare L. on the third day of treatment, suppression of non-
photochemical quenching of Chl fluorescence due to its light-induced component,
and increased non-regulated non-photochemical quenching after a single exposure.
Exposure to elevated temperature and Fusarium culmorum infection leads to a
decrease in the photoactive plastoquinone pool and an increase in its reduction level.
These changes correlate with the activation of light-induced ROS generation in the
first leaves of barley seedlings subjected to heating and fungal attack. The obtained
data significantly expand the understanding of the synergistic action of abiotic and
biotic stress factors and can be used in barley breeding to develop varieties resistant
to cultivation in agroclimatic zones facing risks associated with global warming and
epiphytotic pathogen outbreaks.



