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Pedepar:

1. Y nucepTauiiiHiil pob0Ti BUKJIAIEHO PE3YIbTATUA 6AraTOPiYHUX JOCIiI>KE€Hb, IPUCBSYEHUX MUTAHHIM
reHEeTUYHOTO KOHTPOJII0 MOp(dOorenesy KopeHeBoi cuctemu y A. thaliana, siki cTaHOBIATE iHTepec AJ1 PO3BUTKY
TEOPETUYHUX OCHOB F€HETVKM KOPEHEBUX CMCTEM POCJIMH i PUKJIAJIHYX ii aCIEKTiB, CIIPSIMOBAHNX Ha CTBOPEHHS
COPTIB i ri6puAiB, €(peKTUBHO BUKOPUCTOBYIOUNX MiHEPAJIbHI €JIEMEHTH I'PYHTY i OOPUB. BCTaHOBJIEHO POJIb FEHIB
SHR1, SCR1, WOLL1, COBI, LIT1, SAB1i GPAl B yTBOp€HHiI KOPEHEBOI CUCTEMHU, HA Mi[CTaBi 4YOro NOBELEHO, 10
Iepexizi KopeHeBOi CUCTEMU BiJ] OHOTO TUITY [IO iHIIOTO TeHETUYHO OOYMOBJIEHNUI i 3a71€KUTD Bifj reHiB, 1110
PEryJol0Th aKTUBHICTD allikajbHOI MEpUCTEMHU KOPEHS Ta QYHKIIOHYBaHHS KJIITUH [IepULMKITY. BUsiBiI€eHO BIIUB

ayKCHH-, UUTOKIHiH- i €eTMJIeH-IHAYKOBAaHMX MYTAllill Ha CTYIiHb rajly’)K€HHS KOPiHH4, IO 00YMOBJIIOE B KOPEHEBIN



cucTeMi 3MeHIIEeHHS ab0 30i/blIeHHs TOPSIIKY raly>kKeHHs! KopeHiB. BusHaueHo xapakTep B3aemofii reHiB SHRI,
GPA1i COBI1 Ha 03HaKU KOPEHEBOi CUCTEMHU, SIKUH BilOYBAETHCS 32 TUIIOM HE3aJIeKHOI [ii reHiB. 3's1coBaHO
ocobuBocTi BrMBY B3aemozii redis RHD3, RHD4, CEN1 i SAR1 Ha xapakTep yTBOpeHHs GOpMU KOPEHEBUX
BOJIOCKIB, 1110 IIPOXOJUTH 33 TUIIOM KOMILJIEMEHTAPHOI Aii r€HiB, py SKOMY KOKHUM 3 T€HIB XapaKTePU3YETbCS
BJIaCHUM crienudiyHuM edpeKkToM. POKPUTO BIJIMB CUTHAJIBHUX CUCTEM PETyJIsLii pO3BUTKY POCJINHU Ha
B3a€MO/III0 I'€HiB IIPU yCIIaIKYBaHHi 03HAaK KOPEHEBOI cucTeMU. BudHayeHo xapakrep B3aemogii reHiB GPA1i SLR1 Ta
CTR11i ALF3 Ha 03HaKM KOPEHEBOi CUCTEMU, SIKUH BifI0OYBA€THCS 32 TUIIOM PELIECUBHOrO €I1iCTa3y y BiJHOIEHHI
9:3:4. BcTaHOBJIEHO POJIb JOMIHAHTHUX MyTauii Etrl-1, Etr2-1renis ETR1 Ta ETR2 y BUHMKHEHHI T€eTEPO3UCY, SKa
oJIsirae y JOMiHyBaHHi y ribpupis F1 MyTaHTHOTO reHa HaJi TeHOM JUKOTO TUITY. 3'sICOBAaHO 0COOJIMBOCTI
YCIIaJIKOBYBaHHS O3HAaK KOPEHEBOI cucTtemu npu B3aemoqii re”iB SHY2 i MSG1, NPH4 i IAR2 Ta ETR11 ETR2, mo
BU3HAYalOTh NOJIIMEPHUI XapakTep fii reHiB. Ha mizcraBi B3aeM0O3B's13Ky CUTHAJIbHOI CUCTEMU POCIMHMU i B3aeMOii
reHiB [IpY YCIIaJKOBYBaHHI O3HaK yIOCKOHAJIEHO KOHIIEIILI0 010 MeXaHi3My B3aemoyii reHis. [TornubaeHo
VSIBJIEHHS IO IIPUPOZY SIBUILA FE€TEPO3UCY Ta BU3HAYEHO I'€HHU, SIKi B FT€TE€PO3UTOTHOMY CTaHi BUKJIMKAIOTh [I€pEBary
riopupis F1 Hap 6aTbKiBcbkuMM popmaMu. Ha pisHuX pOHAxX XUBJIEHHS Y POCJVH MyTaHTHUX JIiHIH, y SIKUX
MOPYIIEHO PO3BUTOK KOPiHHS, BUSIBJIEHO HAasIBHICTb TEHETUYHOIO NOJIIMOP(Pi3aMy 32 03HaKaMU KOPEHEBOTO
SKUBJIEHHSI, HA OCHOBIi 4OTO JTOBEIEHO HEOOXiAHICTh BeJIEeHHS CIPSIMOBAHOI CeJeKIlii 3a 3MiHOI0 PiBHS O3HAK,
IIOB'SI3aHUX 3 €(PEKTUBHUM BUKOPUCTAHHSIM POCJIMHAMU IIO>KUBHUX PEYOBUH 3 I'PYHTY i 06puB. BcraHoBieHO
HaMpPsIMKU CeJIEKLii KyJIbTYPHUX POCJIMH Yy CTBOPEHHI COPTIB i riOpUiB, 6iblll YyTJIMBUX HA €JIEMEHTU KMBJIEHHS, i3
33JJaHMMU [TApaMETPaMU MiHEPAJIbHOTO KUBJIEHHS, 110 LO3BOJISIE YIOCKOHAIIMTY OLIHKY CEJIEKLIMHOrO MaTepiany
Ta BeJE€HHS CeJIeKLiliHOI po60TH. PO31KpeHo ysBIeHHS WOA0 BUKOPHUCTaHHS FOCIOapChKO-1IiHHOI 03HaK1
«rajry>kKeHHsI KOPEHiB» y CeJIEKIlil POCJIMH, gKa 3a6e3ledye IJIaCTUYHICTh KOPEHEBOI CUCTEMH Y BiJIIIOBiJlb HA 3MiHY
YMOB HaBKOJIMIIHLOTO CEPENOBULIA. BU3HaY€HO HANPSAMKY IOIIYKY POCJIMH-O0HOPIB 3 BUCOKOIO afanTali€eio 4o

HeCTIpUSITIUBUX HaKTOPIB CEpPelOBUINA, 110 00YMOBJIIOIOTh 30iIbIIEHHS 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]1, 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 SARI1 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 GPAI
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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