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1. CenexuifiHe NOKpaIlEeHHs NIIEHUL M'SIKOi 03MMO] IMIJIIXOM KOMOIHYBaHHS Pi3HUX F€HETUYHUX CUCTEM CTiKOCTI
Ilo Oypoi ipxKi 17151 yMOB CTENOBOi 30HU YKpaiHu

2. Breeding improvement of bread winter wheat by combining different genetic systems of leaf rust resistance for
the conditions of the steppe zone of Ukraine

Pedepar:

1. B ymoBax miBaHA YKpaiHu BIeplie JOC/IIKEHO CEJIEeKLiHY LiHHICTb KOJIEKLIMHOTO Ta CEJIEKLIMHOro MaTepiany
OO CTIUKOCTI 10 6Ypoi ip>ki 3aj1e5KHO Bif MPUCYTHOCTi TEHETUYHUX CUCTEM PiZHOTO eKOJIOro-reorpadiyHoro
[IOXO/I’KE€HHSI. BusiBieHO e(peKTUBHICTh KOMOIHYBaHHS B OTHOMY F€HOTUIII JOCiIKEHUX FeHETUYHUX CUCTEM IIpU
CTBOPEHHI CeJIeKLiFIHOro MaTepiay 3 IPOJIOHIOBAHOIO CTiMKICTIO [0 3a3Ha4YeHoi xBopoou. Habyiu nogansuoro

PO3BUTKY JOCHIIPKEHHS], I[OJI0 0COGIMBOCTEN YCIaAKyBaHHS O3HAKM CTIIKOCTI MIEeHUIi M'IKO1 03UMOi 110 6ypoi



ipxi y nomnysiguisx ri6pugis F2 Bin cxpemyBaHb 6aTbKiBCbKAX KOMIIOHEHTIB 3 Pi3HUM piBHEM CTillKOCTi. MaTepiasiom
L7151 BUBUEHHS CJIYT'yBaJIM KOJIEKIiMHi Ta ceJIeKLiiiHi 3pa3ky 03MMOi M'SIKO] MIeHULi 3 FeHeTUYHUMHU CUCTEMaMU
CTiliKoCTi 1o 6ypoi ip>ki pidHOro eKkosioro-reorpadiuHoro noxoykeHHs. [IpoaHanisoBaHO KOJIEKLiMHUI MaTepian
Pi3HOTO MOXO/PKEHHS, 00 BiKOBOi Ta I0BEHiNIbHOI CTIMKOCTI. BUsiBi€HO, 1110 Hal6inbI e(DEKTUBHUMMU JIKepeIaMU
3a cepelHiM NMOKa3HUKOM CTIIKOCTi Oy/11 T€HOTUIH, SIKi Hajiexau A0 rpyn «Ycranosu cuctremu HAAH» Ta
«3axigHa €Bpona» i3 cepegHiM 6a710M I0OBEHINIBHOI CTiHKOCTI — 6,5 Ta 5,2, Ta BikoBoi — 7,2 Ta 7,4 6ana BinnosinHo. Ha
Marepiasi peKOMOIHaHTHUX JIiHi} 3aBEpIIAJIbHOTO €Tally CeJeKLii 1OCiI>)KeHO eeKTH IPKePeJ CTIMKOCTI pi3HOro
IIOXOJPKEHHSI Ha BPOXKAMHICTb Ta CTIMKICTb 10 Oypoi ip>ki B Ipoleci oHToreHe3y. BCTaHOBJIEHO, 110 32 CEpeiHIMU
[IOKa3HUKaMU CTiKOCTI B IIpoIjeci OHTOreHe3y (I0BeHisbHA Ta BiKOBAa) Ta BPOKAMHOCTI HalbiIbl e(peKTUBHUMU
Oysin reHeTH4HI cuctemu «Lr34», «3axigHa €spona» Ta «TpaHcnokauis (1BL/1RS) + Lr34+3axigHa €spona».
JocinKeHo 3aKOHOMIPHOCTI yCIIaIKyBaHHS 03HAKM CTIMKOCTI 4O Oypoi ipxXi y ribpuaHux nonyssuisax F2, Bin
ribpuausanii 6aTbKiBCbKMX KOMIIOHEHTIB 3 Pi3HUMHU F€HETUYHUMU CUCTeMaMM KOHTPOJIIO IaHOI 03HAKHY,
KOHTPACTHUX 3a CTyIeHeM ii [IposiBy. BCTaHOBJIEHO MOJIIreHHMI XapaKTep yClaiKyBaHHS CTIMKOCTI 10 6ypoi ipxi,
SIKUH BiIIOBiZiaB pPi3HUM TUIIaM B3aeMO/Iii F€HiB, 3aJI€5KHO Bifl ix KoMOiHaljii B okpeMill rpyni cxpeuyBasb. CTyIiHb
(heHOTUNIOBOrO JOMiIHYBaHHS y OMYJIALisX F2 KOMBaBCs B JOCUTh LIMPOKUX MEXKax Bif| Bil eMHOTO JOMiHyBaHHS
(O-) mo mosutuBHOTrO HapmominyBanus (H/I+). HaliBuiunii BiicOTOK OTPUMaHHS CTiHKUX JIiHIN [ocaraBcs npu
KOMOiHyBaHHi Takux reHeTn4HUx cucrem (Cep6isg-Ogeca + Lr34) + «Dito», (Aeg. CL) + «Dito», (Aeg. CL) + (Cepbis-
Opeca + Lr34) ta Cepb6iga-Opeca + ®QiTo y SKMX ycraaKyBaHHS BiJj0yBajoCh 32 TUIIOM IIO3UTUBHOTIO T€TEPO3UCY
(HI+). BuB4eHO e(eKT reHiB CTiMKOCTI 3aXiIHOEBPOIECHKOT0 MOXOAKEHHS Ta O6JI0KY reHiB Lr34+ Ha CTiliKicTb 10
Oypoi ipXi Ha JIiHIsX NIIeHUIi M'SIKOI 03UMO] Bifl IPOCTUX Ta MOTPiMHMX KOMOIHALill CXpellyBaHb, Y Pi3HUX
re’epauisx. BusiaeHo 4yiTKy TeHAEHIi10, OO MiABUILLEHHS PiBHA CTIMKOCTI y JiHil, Ae xouya 6 O1H 3 6aThbKiB MaB
reH Lr34+, He 3aJ1€5KHO Bifj CXeMU CXpelllyBaHH4. L4 3aKOHOMIPHICTb IPOCIIKOBYETLCA, SIK Y PAHHIX [TOKOJIIHHAX
riopupis (F4), tak i y 6inbi ni3Hix renepauisx (F12). TeHoTumny, mo MaloTh y pofoBogi Lr- reHu Bif 6aThKiB i3
3axifHoi €Bpomny nokasaay 3Ha4HO BUILMI cepefiHiil 6aJl OLiHKU CTIMKOCTi B0 Oypoi ipXi, SIK y paHHIX ITOKOJIiHHSIX
(F4), Tak i Ha KiHLeBOMYy eTarli cesnekuii (F12). locaimkeHHs epeKTiB KOMOiHyBaHHS Pi3HMX F'€HETUYHUX CUCTEM Ha
OCHOBHI rOCIIOJapPChKO-LiHHI 03HAaK! [P CTBOPEHHI CEJIEKLIMHOTO MaTepiany i3 mipaMifanbHOIO CTIMKICTIO
[10Ka3aJlo, 110 Hal6isnbil e(PeKTUBHUMU II0€IHAHHIMY FeHETUYHUX CUCTeM JJ1s1 3a0e31e4eHHs BUCOKOTO [TI0Ka3HUKA
CTIMKOCTI IIpY JOTPYMMAaHHI, Ha ONTUMAJIbHOMY PiBHi, OCHOBHHUX r'OCIIOAPCHKO-LIIHHMX O3HAK Y JIiHil MIIeHnL
M'sKkoi 03uMoi € KombiHanjii 3axinHa €spona+Cep6isi-Oneca ta Tpancaokauis (IBL/1RS) + Lr34+3axinna
€spona+Cepbisi-Opeca. Po3pobsieHo criewiabHy CXeMy CeIeKLiMHOr0 NpoLecy Ajis NiABUILeHHS e(eKTUBHOCTI
pOOOTH HAa CTBOPEHHSI F€HOTUIIIB [IIEHUIi M'SIKOI 03UMO] i3 IPOJIOHIOBaHOIO CTiMKicTIO. 3a ii BUKOpUCTaHHS 0yJ10
OJIEP>KaHO HOBUI BUXiIHUI MaTepias 1J1s1 cesleKLii i3 mipaMizaMu reHiB CTiKOCTi 10 6ypoi ip>ki, HasgBHICTb SIKMX

oyso nepesipeHo metonom I1JIP ananisy.

2. In the conditions of southern Ukraine, the breeding value of collection and breeding material for resistance to
leaf rust was first investigated depending on the presence of genetic systems of different ecological and
geographical origin. The effectiveness of combining the studied genetic systems in one genotype to create
breeding material with durable resistance to this disease was revealed. The research on the peculiarities of
inheritance of the trait of winter wheat resistance to leaf rust in populations of F2 hybrids from crosses of parental
components with different levels of resistance was further developed. Collection and breeding samples of winter
wheat with genetic systems of leaf rust resistance of different ecological and geographical origin were used as
material for the study. The collection material of different origins was analysed for adult and juvenile resistance. It
was found that the most effective sources in terms of the average resistance rate were genotypes belonging to the
groups "Institutions of the NAAS system" and "Western Europe" with an average juvenile resistance rate of 6.5 and
5.2, and adult plant resistance rate of 7.2 and 7.4 points, respectively. The effects of resistance sources of different
origin on yield and resistance to leaf rust during ontogeny were studied on the material of recombinant lines of the
final stage of breeding. It was found that the genetic systems "Lr34", "Western Europe" and "Translocation
(IBL/1RS) + Lr34 + Western Europe" were the most effective in terms of average resistance during ontogeny
(juvenile and adult) and yield. The regularities of inheritance of the trait of resistance to leaf rust in hybrid



populations F2, from crossing of parental components with different genetic systems of control of this trait,
contrasting in the level of its expression, were investigated. The polygenic character of inheritance of resistance to
leaf rust was established, which corresponded to different types of gene interaction, depending on their
combination in a separate group of crosses. The degree of phenotypic dominance in F2 populations ranged from
negative dominance ([I-) to positive superdominance (HII+). The highest percentage of resistant lines was achieved
when combining the following genetic systems (Serbia-Odesa + Lr34) + "Phyto", (Aeg. CL) + "Phyto", (Aeg. CL) +
(Serbia-Odesa + Lr34) and Serbia-Odesa + Phyto in which inheritance was by the type of positive heterosis (PD+).
The effect of resistance genes of Western European origin and the Lr34+ gene block on resistance to leaf rust in
winter wheat lines from simple and triple crosses in different generations was studied. A clear tendency to
increase the level of resistance in lines where at least one parent had the Lr34+ gene was found, regardless of the
crossing scheme. This pattern can be traced both in the early generations of hybrids (F4) and in later generations
(F12). Genotypes with Lr- genes from parents from Western Europe in their pedigree showed significantly higher
average leaf rust resistance grades both in early generations (F4) and at the final stage of selection (F12). The study
of the effects of combining different genetic systems on the main economically valuable traits in the creation of
breeding material with pyramidal resistance showed that the most effective combinations of genetic systems for
ensuring a high resistance level while maintaining the main economically valuable traits in winter bread wheat
lines at the optimal level are the combinations Western Europe + Serbia-Odesa and Translocation (1BL/1RS) + Lr34
+ Western Europe + Serbia-Odesa. A special scheme of the breeding process was developed to increase the
efficiency of work on the creation of winter bread wheat genotypes with durable resistance. It was used to obtain a
new source material for breeding with pyramids of leaf rust resistance genes, the presence of which was verified
by PCR analysis.
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