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1. MeTonmos0TiuHi OCHOBU CeJIeKLil COHSIIIHUKY Ha CTiMKICTh 10 OCHOBHMX XBOPOO Ta iX MPaKTUYHE BUKOPUCTAHHS

2. Methodological Basics of Sunflower Breeding for Resistance to Major Diseases and Their Practical Use

Pedepar:

1. O6'eKT BOCIIIPKEHHS: yIOCKOHAJIEHHS iIMyHOJIOTIYHUX MiAXOiB CEJIeKLii COHSIIHUKY UIJISXOM PO3POOKU CUCTEMU

OLIiHOK JIJ151 BUBHAYEHHSI CTIMKOCTI BUXiZTHOTO MaTepiasly Ta CTBOPEHUX Ha MIOr0 OCHOBI riOpUIiB COHSIIHUKY 10
peakuii F1-F2 ribpugamu Ha ypaskeHiCTb 30yJHUKaMU XBOPOO, METOOJIOTis1 GOPMYBaHHS KOJIEKLili, CTBOPEHHS
JIiHi# Ta F1 ribpupiB COHSIIHUKY 3 TEHETUYHO-JEeTEPMiHOBAHOIO CTIMKICTIO 0 30yJHUKA HECIIPABXXHbOI
OOpOUIHMCTOI pOCH Ta BUTPUBAJICTIO 10 doMoricucy i cipoi ruuii. MeTa: TeopeTudHe 0O0rpyHTYBaHHS

METOJI0JIOT{YHMX OCHOB CeJIEKLlii COHSIIIHMKY Ha CTilKiCTh 10 30yIHUKIB OCHOBHUX XBOPOO, yIOCKOHAJIEHHS

iMyHOJIOTIYHUMX MiAXOIB Y CENEKLii KyIbTypU Ta IIPAaKTUYHE iX BUKOPUCTAHHA B CEJIEKIINHMX ITporpaMax. Meroau:

3araJlbHOHAYKOBI, CIlelliajibHi (II0JIbOBUI, 1abOpaTOpHUIl), cTaTUCTUYHI. HoBU3HA. Yriepuie B YKpaiHi BU3Ha4€HO

CTYIiHb MiHJIMBOCTi MATOT€HHOTO KOMILJIEKCY COHSIIIHUKY 32 YMOB POKiB BUPOILLYBaHHS KyJIbTYPU Ta



IIPOAHAJII30BAHO CIOJY4E€HICTh YAaCTOTH ix MPosBYy. T€OpeTUYHO OOIPYHTOBAHO METOM0JIOTIYHI OCHOBU
CeJIeKLiITHOTO IIPOLeCy COHSLIHUKY Ha CTIUKICTb 0 XBOPOO Ta MPaKTUYHO BU3HAYEHO LUISIXM HOTO ONTHMI3alii 3a
PaxyHOK BUKOPHCTaHHS iHTEpBaJIbHUX OLIiIHOK Ce€peHbOKBalpaTUYHOro BigxusaeHHs ([JI) abo HaliMeHII0i iCTOTHOI
pisuui (I HIPOS) sik kpuTepiiB JuHaAMiYHOI CUCTEMHU YCTAHOBJIEHHS iMyHOJIOTIYHOI XapaKTepUCTUKY F€HOTUIIIB
COHSIIIHUKY 3aJIEXKHO Bif piBHS iHQeKLiITHOro GOHYy XBOPOOU 3 ypaxyBaHHSIM MOTOJHUX YMOB i JuHaMiKu
IOIIMPEHHSI XBOPOO 32 pOKaMU. YCTaHOBJIEHO 06a30BUI piBeHb iHDeKLitHOTro GOHY 3a iHTEHCHUBHICTIO PO3BUTKY
¢domorcucy i cipoi rami Ha piBHi 25,0 % npu 100,0 % ix nomupeHocTi Ta 34,0 % ypakeHUX POCINH JJIs1
HECITPaBXHbOi 60POMHUCTO] pocU. PO3MNUPEHO reHeTUYHE Pi3HOMAHITTSI COHSIIHUKY LIISIXOM CTBOPEHHSI 45 JiHiii-
HocCiiB reHiB crifikocTi (P16) 1o BipysieHTHUX pac 30yIHUKa HeCIIPaBXHbOi 60pomHUCTOi pocu (730-i Ta 732-i) 3
[IO€HAHHSM CTiMKOCTI 10 30yAHUKIB (POMOIICHUCY i CipOi r'HUJII, SIKi SIBJISIIOTh OCHOBY JJ1s1 CTBOPEHHSI TEHETUYHO
3axUIIeHuX ribpuiB Ha MalbyTHi 3-5 pokiB. PedynbraT. Po3po6ieHo MmeTonosoriio ¢GopmyBaHHS KOJIEKLIN
COHSIIIHUKY Pi3HOTO HAIpsIMy BUKOPUCTAHHS (03HAKOBOi, pO60YOi); KAy OL[iHKU CTiIKOCTi COHSIITHUKY [10
HEeCIIPaBXHbOI GOPOIIHKCTOI pocH, sIKa Ha BiIMiHY Bifl icHy1040{, po3nogisise 3pa3ku 3a 6asaMu CTIHKOCTI 3
BUJIiJIEHHSIM IMyHHUX i BpaXOBYe [ialla30H YPKEHOCTI 3 BUBHAUYEHHSIM CTaTUCTUYHOTO KPOKY, IOLABaHHSM SIKOTO
BM3HAYa€ThCSl MEXKa HACTYITHOI TPYNU CTiMKOCTI. YIOCKOHAJIEHO METOAMKY OLiHKU Ta nudepeHLiallii BUXiTHOTO
marepiainy AJ1s ceseKLii COHSIIHUKY 3a CTiHKIiCTIO IO XBOPOO HEKPOTPOPHOTO TUITY KUBJIEHHS, SIK CUCTEMU
BM3HAYaHHS iIMyHOJIOTIYHOI XapaKTepUCTUKY 3pa3KiB 3aJIeXKHO Bif piBHA iHpeKuiiiHoro PpoHy xBopobu. CreopeHo 20
riopypiiB COHSIIIHUKY 3 BUCOKOIO CTiMKiCTIO (9 6aJliB) 1O HECIIPABKHbOI OOPOIIHMCTOI pOCH i ToJIEpaHTHICTIO (7 6aiB)
110 30yIHUKIB (POMOIICUCY Ta CipOi 'HUJII 3 KOMILJIEKCOM LIiHHUX FOCIIOAPChKUX 03HAaK. CTBOPEHO L[iHHUI BUXITHUN
marepia (45 JiHiit) cenekii COHSIHUKY, sIKi TOENHYIOTh CTIMKICTb 0 30y HMKIB HECIIPaBKHbOI OOPOIIHUCTOI
pocu, pomoricucy, cipoi rHUII 3 psiloM arpOHOMIYHUX 03HaK. CTyIiHb BIPOBaAKeHHs. HaykoBi po3po6ku
BMKOPHMCTAHO B CEJIEKLiMHIN ITporpami 1abopaTopii cesekii i FeHeTUKM COHSIIIHUKY [HCTUTYTY POCIMHHUITBA iM. B.
5. IOp'eBa HAAH, InctutyTty oniliHux KyasTyp HAAH Ta B HaByanpHOMY mpoueci Opecbkoro, CyMCbKOro Ta
XapKiBCbKOro HaliOHaJIbHUX arpapHUX YHIBEPCUTETIB, a CTBOPEHI riOpuiy BUPOILYIOThCS B YKpaiHi Ha nomii
6513bK0 250 THC. ra i 3a6e3nevyoTb YpoKalHiCTb Y BUpOOHNYMX YMOBax 2,3-2,8 T/ra. OTprmMaHo 11 aBTOPChKUX
CBifloLTB Ha ribpuan consmHuKy. Chepa BIpoBaKeHHs: HayKoBi yctaHoBu HAAH i Minictepctsa ATIBIll Ykpainuy,

BUIIi HaBYaJIbHI 3aKyany, arpodpopmysanHs ATIK YkpaiHu.

2. Object: improvement of immunological approaches to sunflower breeding by developing an evaluation system
for determining resistance of starting material and sunflower hybrids created on its basis to major pathogens;
peculiarities of manifestation of major diseases; inheritance patterns of resistance levels and reaction norms of F1-
F2 hybrids for affection by pathogens; formation of collections, creation of sunflower lines and F1 hybrids of with
genetically determined resistance to downy mildew, Phomopsis and Gray Mold (Botrytis cinerea). Objectives:
theoretical justification of methodological fundamentals of sunflower breeding for resistance to major pathogens,
improvement of immunological approaches in the crop breeding and their practical use in breeding programs.
Methods: general-scientific, specific (field, laboratory), statistical. Novelty: For the first time in Ukraine, the degree
of variability of the pathogenic complex of sunflower under arid and wet conditions of cultivation years was
determined, and association of frequencies of their manifestation was analyzed. Methodological fundamentals of
the sunflower breeding process for resistance to diseases were theoretically rationalized, and ways of their
optimization were practically outlined by using interval estimates of the root-mean-square deviation (CI) or the
least significant difference (CI LSDO.5) as a system for determining immunological characteristics of sunflower
genotypes, depending on the infection level, with taking into account weather conditions and dynamics of disease
spreading from year to year. The baseline levels of infectious backgrounds were determined by intensity of
development of Phomopsis and Gray Mold (Botrytis cinerea) at 25.0% and 100.0% of their prevalence, respectively,
and at 34.0% of affected plants for downy mildew. The genetic diversity of sunflower was expanded by creating 45
lines-carriers of resistance genes (P16) to virulent races (races 730 and 732) of the causative agent of downy
mildew. These lines are also resistant to the causative agents of stem canker and gray rot and a basis for
generating genetically protected hybrids for the next 3-5 years. Results: the methodology of formation of
sunflower collections of different uses (trait, working collections) was developed; a scale for assessing resistance of



sunflower to downy mildew, which, unlike the existing one, ranks accessions according to their resistance scores
with singling out immune ones and takes into account the affection range with determination of the statistical
increment, addition of which determines the margin of a successive group of resistance. The method of evaluation
and differentiation of starting material for sunflower breeding by resistance to necrotrophic diseases was
improved as a system for determining immunological characteristics of accessions, depending on infection level.
Twenty sunflower hybrids with high resistance (9 points) to downy mildew and tolerance (7 points) to stem canker
and gray rot pathogens with a set of valuable economic features were created. Valuable starting material (45 lines)
for sunflower breeding, which combine resistance to pathogens of downy mildew, stem canker and gray rot with a
number of agronomical features was created. Degree of Implementation: The scientific results have been used in
the breeding programs of the Laboratory of Sunflower Breeding and Genetics of the Plant Production Institute
named after VYa Yuriev of NAAS, the Institute of Oil Crops of NAAS and in the educational processes of Odessa,
Sumy and Kharkiv National Agrarian Universities. The hybrids created are grown in Ukraine on the area of about
250,000 hectares, giving yields of 2.3-2.8 t /ha in production conditions. Eleven certificates of authorship for
sunflower hybrids have been received. Scope of implementation: scientific institutions of NAAS and the Ministry of
Agrarian Policy and Food of Ukraine, higher educational establishments, agrarian enterprises of Ukraine.
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