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ABSTRACT

The human global population is rising rapidly every year, increasing the demand for
sustainable food production in modern climate change-striken agriculture. A greater
understanding of how plants regulate their growth and unraveling the factors
underpinning plant growth are therefore fundamental for crop yield improvement.
Subsequently, finding strategies to optimize crop production as well as plant survival
in the presence of abiotic stress factors is a task of crucial importance. The existence
of chemical compounds with promising features resulting in plant growth promotion
and enhanced tolerance to abiotic stress is attracting increasing attention. Strobilurins
comprise an important class of fungicides applied in a range of plants that exert
positive effects in plant fitness and physiology, frequently defined as “greening
effect”. The central aim of this thesis was to unravel the underlying mechanisms
responsible for the kresoxim-methyl (KM; a representative member of strobilurins)-
induced growth promotion and enhanced stress tolerance. KM emerged to be a
promising priming inducer by ameliorating the deleterious effects of salinity and
drought in plants via the regulation of multiple cellular, biochemical and molecular
processes. These promising results, and in particular, the effects observed in treated
plants grown under optimal conditions were the driving force to subsequently
examine the potential effects of KM as a plant growth promoting compound in
greater depth. Application of KM by root watering, in its commercial formulation
Stroby®-WG (BASF), resulted in a profound positive effect in Arabidopsis rosette
growth by enhancing cell proliferation. Stroby-treated plants revealed differential
expression of nitrate and sugar transporter as well as iron-related genes including the
subgroup Ib basic helix-loop-helix (bHLH) transcription factors. bHLHO039 in
particular, was found to play a pivotal role in mediating Stroby-induced growth
promotion. Pharmacological studies showed that nitric oxide (NO) was produced
not only in the leaves but possibly in roots as well. The findings of the present thesis
firmly support the notion that Stroby-mediated growth promotion is mainly a result
of NO signaling function, which elicits downstream developmental processes.
However, further research is needed to fully unravel the effect of Stroby in the root,
focusing on the source and function of NO produced following Stroby treatment.
Collectively, the findings of this thesis provide new insight in the mode of action of

KM as a promising priming agent and growth promoting compound.
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HNEPIAHYH

O ovveymg av&avopevog TANBLGOG TG YNNG O GUVOVAGHO LE TIG KAMUOTIKES OAAAYEG TTOL
TOPOTNPOOVTOL TO TEAEVLTOIO ¥POVID, 00MYoLV oTnv avaykn e&evpeong uebddmv Kot
SLSIKOCIDY UEYIGTOTOINGNC TNG TOPOUYDYIKOTNTOG TV PUTOV. Ol oTpouTiAovpiveg givar
L0 KOTNYOPio, LUKNTOKTOV®Y Ta, 0700, EKTOC TNG KOPLOG dPACNE TOVG GTNV OVTIUETOTION
TOV ELTOTOOOYOV®Y UVKATOV, TOPOLGLALovY OETIKEC EMOPACEI GTN (PLGIOAOYIN Kot
avamtuén Tov eVTOV. X aVTEC TepAauPdvoviar 1 PerTicTonoinon ¢ avamTuéng Kot
TOPUYOYIKOTNTOG TOV QLTAOV, KOOMG KOl 1] EXAYDYN UNYOVICUDV GULUVOC TOV QUTOV CE
ocuvOnkeg aplotikdv katomovicemv. H mapodoa didaktoptkny dtatpiPn €xel ¢ oKomo
UEAETN TOV UNYOVICUOV HECH TMV 0TToi®mV 1) oTpoumiAovpivy kresoxim-methyl, exdyet tnv
abvénon Tov ELTOV Kot TNV avOEKTIKOTNTAS TOVG G GUVONKEC ALOTIKMOV KOTOTOVIGEWDV.
H gpapuoyn tov KM ®¢ mapdyoviag ynutkng Evanong Leimee GNUAVTIKG T, EXITEdd TG
KLTTOPIKNG {nuiag aAAG Kot YEVIKOTEPO TIG OPVNTIKEG EMMTOCELS TG Enpaciag Kot g
oAoToTNTOC oTa QULTA. T EVOPEPOV OMOTELECUATO, TTOV TPOEKLYOV TOGO Amd TNV
epappoyn tov KM og putd mov giyav extedel oe cuvOnkeg katamovnong, 0660 Kol 6 QUTE,
oV peydrAmoay o€ BEATIOTEG GLUVONKEC, ATOTEAEGOV TO EVAVGLLO Y10 TEPULTEP® LEAETN TOV
KM ¢ mapdyovta adEnong towv eutdv. H epappoyn Tov eUmopikod GKELAG LATOG Stroby
10 omoio mepiEyel 50% P/o KM kot 50% P/o emoavelodpacTikés evOGel;, ovénoe
onuovtikd to péyeboc g polétag tov @utov Arabidopsis thaliana, mpowbmvtog Tig
dwdwkaocieg ¢ wvtropikn Olaipeon. H pedétm tov petaypapopatog €dsiEe OtL 1
petayeipon pe Stroby pvBuiler v ékppaomn deopmv Yovidimv oL KOOKOTOLovV
LETOPOPEIS VITPIKADV, GOKYAP®OV KOl GLONPOV, KAOMDG KoL TNV EXAYWOYT TOV LETOYPUPIKDOV
nopayoviov bHLH, mov avikovv oty vmokatnyopio Ib kot gumiékoviar otnv
aroppdeNoN GdNPov 6€ GLVOTKES TpoPomeviag oWdnpov. Emmnpodcheta, 1 epappoyn tov
Stroby avénoe ta enineda tov povo&ediov tov N (NO) kot v gvepydnTa TG VITPIKNG
avayoyaons (NR), vrtoonidvovtag v eumiokn tov NO ®g HOPLlo G1UATOdOTNONG GTNV
EVEPYOTOINGT| SAOIKAGIMV TOV 0dNYoOV 6€ ahENOT Kot avamtuén Tov eutov. H gpmlokn
tov NO oty enayopevn ond to Stroby avénom g polétag emPePormbnie pe v
gpappoyr] toco tov 86t tov NO (SNP) 6c0 xar tov mopepmodiot) (c-PTO). Ev
KaTakAeidl, M Tapovod JOUKTOPIKN S1aTPIPr] TAPEYEL CNUAVTIKEG TANPOPOPIES Yo TNV
KOTAVONOT| TOV UNYOVICUOV LEG® TV onoiwv To KM endyet 16c0 v avénon tov putod
oe Péltioteg ovvOnKes avamTuéng 660 KoL TV AULVO TOL PUTOV G€ GLVONKES APLOTIKMOV

KOTOTTOVIIGEMV.
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