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Pedepar:

1. Y nuceprauiiiHiil pob0Ti BUKJIaJeHO Pe3yybTaTy 6araTOpidyHUX JOCIi/IKEeHb, IPUCBSIYEHUX MUTAHHIM

FeHETUYHOT0 KOHTPOJII0 MOpdorene3y KopeHesoi cucremu y A. thaliana, sIki CTaHOBJISITb iHTEepeC 17151 PO3BUTKY

TE€OPETUYHNX OCHOB F€HETHKYU KOPEHEBUX CUCTEM POCJIMH i MPUKJIAHUX ii aCTIEeKTiB, CIPSIMOBAHNX Ha CTBOPEHHS

COPTIB i ri6puais, epeKTUBHO BUKOPUCTOBYIOUNX MiHEPaJbHi €JIeMEHTH I'PYHTY i OOPUB. BCTaHOBJIEHO POJIb reHiB

SHR1, SCR1, WOLI, COBI, LIT1, SAB1i GPAl B yTBOpE€HHi KOPEHEBOI CUCTEMMU, Ha MiJICTaBi YOTr0 JOBELEHO, 10
Iepexisi KOpeHeBOi CUCTEMU Bif] OHOTO TUIY [0 iHIIOrO T€HETUYHO OOYMOBJIEHNUI i 3a71€KUTD Bif T€HIB, 0

PEry0I0Th aKTUBHICTD allikaJbHOI MepuCcTeMU KOpPeHs Ta QyHKIIOHYBaHHS KJIITUH [IepULMKITY. BrsiBieHo BIinB

ayKCUH-, UUTOKIHiH- i eTuIeH-1HAyKOBaHMX MYTAallill Ha CTYMiHb rajy>KeHHs KOPiHHS, 11I0 00YMOBJIIOE B KOPEHEBIl

CHCTEMi 3MEHIIEHHs a00 301/bIIeHHs IOPSIKY rajly>KeHHsI KOpeHiB. BusHaueHO xapakrep B3aeMogii renis SHR1,
GPA1i COB1 Ha 03HaK/ KOPEHEBOI CUCTEMH, SIKUI1 BiIOYBA€THCS 3a TUIIOM He3aJIeKHOI Aii reHiB. 3’1COBaHO
ocobuBocTi BBy B3aemozii renis RHD3, RHD4, CEN1 i SAR1 Ha xapakTep yTBOpeHHs GOpMU KOPEHEeBUX



BOJIOCKIB, 1110 IIPOXOJUTH 33 TUIIOM KOMIUJIEMEHTAPHOI Aii FeHiB, py IKOMY KOKHUM 3 T€HIB XapaKTePU3YETbCS
BJIaCHUM crieniudiyHuM edeKToM. POZKPUTO BIJIMB CUTHAJIBHUX CUCTEM PeryJislii pO3BUTKY POCJIVHU Ha
B3a€MO/IiI0 I'€HiB IIPU YCIIaIKyBaHHi 03HAaK KOPEHEBOI cucTeMU. BudHayeHo xapakrep B3aemogii reHiB GPA1i SLR1 Ta
CTR1i ALF3 Ha 03HaKM KOPEHEBOi CUCTEMH, SIKUH BiI0OYBAETHCS 32 TUIIOM PELIECUBHOTO €I1iCTa3y y BilHOLIEHHI
9:3:4. BCTaHOBJIEHO POJIb JOMIHAHTHUX MyTalii Etrl-1, Etr2-1renis ETR1 Ta ETR2 y BUHMKHEHHI T€TEPO3UCY, KA
IoJIsirae y JIOMiHyBaHHi y riopupis F1 MyTaHTHOrO reHa Haj FTeHOM JUKOTO TUITYy. 3'sICOBAaHO 0COOJIMBOCTI
yCIIaJIKOBYBaHHS O3HAaK KOPEHEBOI cuctemu Ipu B3aemoii renis SHY2 i MSG1, NPH4 i IAR2 Ta ETR11 ETR2, mo
BM3HAYAIOTh MOJIIMEPHUI xapakTep [ii reHiB. Ha mifcTaBi B3aeMO3B's13Ky CUTHAJIBHOI CUICTEMH POCJIMHM i B3a€MO/Iii
reHiB [IpY YCIIaJKOBYBaHHI 03HaK yIOCKOHAJIEHO KOHIIEIILI0 010 MeXaHi3My B3aemoyii reHis. [lornubaeHo
VSIBJIEHHS [IPO IIPMPOLY SBUILA FE€TEPO3UCY Ta BU3HAYEHO I'€HHU, SIKi B FT€TE€PO3UTOTHOMY CTaHi BUKJIMKAIOTh [I€PEBary
riopupis F1 Hap 6aTbKiBcbkUMM popmamMu. Ha pisHuX (POHAX XKUBJIEHHS Y POCJIMH MyTaHTHUX JIiHil, y SIKUX
MIOPYIIEHO PO3BUTOK KOPiHHS, BUSIBJIEHO HAsIBHICTh TEHETUYHOTO NOJIIMOP(Pi3My 32 03HaKaMU KOPEHEBOTO
SKUBJIEHHSI, HA OCHOBI 4OTO JTOBE/IEHO HEOOXiAHICTh BeJIeHHS CIPSIMOBAHOI CesleKIlii 3a 3MiHOIO PiBHS O3HAK,
IIOB'SI3aHUX 3 €(PEKTUBHUM BUKOPUCTAHHSIM POCJIMHAMU IIOKUBHUX PEYOBUH 3 I'PYHTY i 06puB. BcraHOBIEHO
HAMPSIMKU CeJIeK1ii KyJIbTypHUX POCJIMH Y CTBOPEHHI COPTIB i ribpuiiB, Gibll YyTAMBUX HA €JIEMEHTH KUBJIEHHS, i3
33jaHMMU NTapaMeTPaMU MiHEpasbHOTO KUBJIEHHS, 110 JO3BOJISI€ YOOCKOHAIIUTH OLHKY CEJIEKLIHOTO MaTepiany
Ta BEJEHHS CeJIEKLiNHOI poO60TH. PO3MINpEHO ySBIEHHS WOA0 BUKOPHUCTAaHHS FOCIOapChKO-1[iHHOI 03HaK1
«rajry>KeHHsI KOPEHIB» y CeJIEKLil POCJ/IMH, gKa 3a6e3Iedye MJIaCTUYHICTh KOPEHEBOI CUCTEMH Y BiJIIIOBiJlb HA 3MiHY
YMOB HaBKOJIMIIHLOT'O CEPENOBULIA. BU3HaY€HO HANPSAMKY IOIIYKY POCIMH-0HOPIB 3 BUCOKOIO afanTalieio 4o

HeCTIpUSITIUBUX HAKTOPIB CEPENIOBUINA, 1110 00YMOBJIIOIOTh 30iIbIIE€HHS CTYIIEHS rajy>KeHHs KOPEeHiB.

2. This thesis presents the results of long-term studies on the genetic control of morphogenesis of the root system
in A. thaliana that are of interest for the development of theoretical basics of the plant root system genetics and its
applications aimed at creating varieties and hybrids that use mineral elements of soil and fertilizers efficiently. The
role of the SHR1, SCR1, WOL1, COB], LIT1, SAB1 and GPAI1 genes in the root system formation was established, on
the basis of which it was proven that the root system transition from one type to another is genetically determined
and depends on the genes regulating the activity of root apical meristem and functioning of pericycle cells. The
influence of auxin-, cytokinin- and ethylene-induced mutations on the degree of root branching that causes root
system to reduce or increase the root branching order was revealed. The character of the SHR1, GPA1 and COB1
gene interaction effect on root system features that is produced by the type of independent action of genes was
determined. The peculiarities of the RHD3, RHD4, CEN1 and SAR1 gene interaction effect on the nature of root hair
form formation that is produced by the type of gene complementary action when each of the genes is
characterized by its own specific effect were established. The influence of the signal system of plant development
regulation on the gene interaction when inheriting root system features was revealed. The character of the GPAl
and SLR1, CTR1 and ALF3 gene interaction effect on root system features that is produced by the type of recessive
epistasis in ratio of 9:3:4 was determined. The role of the Etrl-1 and Etr2-1 dominant mutations of the ETR1 and
ETR2 genes in heterosis that consists in the mutant gene domination in the F1 hybrids over the wild-type gene was
established. The peculiarities of inheritance of the root system features with the SHY2 and MSG1, NPH4 and IAR2,
ETR1 and ETR2 gene interactions that determine the polymeric character of the gene actions were determined. On
the basis of relationship between plant signal system and gene interaction when inheriting the features, a concept
of the gene interaction mechanism was improved. An understanding of heterosis phenomenon nature was
deepened, and genes that cause advantage of the F1 hybrids over the parental forms in heterozygous state were
found. The presence of genetic polymorphism on the basis of root nutrition and adaptation to mineral nutrition
stresses was identified in different nutrition patterns of plant mutant strains with root development disorder,
based on which the necessity of controlled breeding by changes in the level of features associated with the
effective use of nutrients from soil and fertilizers by plants was justified. The breeding directions for cultivated
plants in creation of varieties and hybrids, more sensitive to fertilizer elements, with specified parameters of
mineral nutrition that allows to improve the evaluation of breeding material and breeding were established. The
understanding of using the economically valuable feature of “root branching” in plant breeding was broadened that



ensures the root system flexibility in response to changing environmental conditions, providing a breeder with a
specific tool for creation of varieties and hybrids of the cultivated plants that are well adapted to soil conditions
and capable of absorbing and using nutrients of soil and fertilizers effectively. The directions of searches for donor
plants with high adaptation to unfavorable environmental factors that increase the degree of root branching were
determined.
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