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1. CTBOpeHHs BuXifHOro Marepiasny 3a riopuausauii Triticum aestivum L. x Triticum spelta L. Ta BUKopuctaHHs

0i0TEeXHOJIOTIYHOI JIAaHKU

2. Development of source material through hybridization of Triticum aestivum L. x Triticum spelta L. and the use
of a biotechnological link

Pedepar:

1. Incepraris Ha 3000YTTSI HAYKOBOTO CTyIEHs AOKTOpa ¢inocodii 3a cnenianpHicTio 201 «ArpoHoMmis» (20 -
ArpapHi HayKu Ta IPOJIOBOJIBCTBO). — YMAHCbKUI HalliOHAJIbHUI YHiIBepCUTET, YMaHb, 2026. Bunineno 3pasku
IIIEeHUI] M'SKOi 03UMOI 3 BUCOKMMH [TOKa3HUKAMU ITPOAYKTUBHOCTI, 1110 MOXYTb CJIYTYBAaTH LiHHUM BUXiIHUM
MarepiasioM [Jis CeNeKIiiHOTO MOJiNIeHHs MIIeHuli, 30Kpema, 3pa3ku 85 /22 i 352 /22 (Bucora pocnuH - 75-80
CM, BMICT KJIEKOBUHU — 33,8-34,6 %) — BOHOpaMu reHiB HU3bKOCTEOJI0BOCTI; 3pa3ku 84 /221 326 /22 (Bpo>KalHICTb
- 6,60-6,61 T/ra) - B cesnexLii Ha MiABUILEHHS NIPOLYKTUBHOCTI; 3pa3ku 90 /22, 291/22 i 348 /22 (BMicCT B 3epHi
KJIENKOBUHU - 35,7-36,4 %, 6inka - 16,4-16,7 %, cuna 6opouHa — 334-344 0. a.) - B cesleKLii Ha NOJiNiIeHHs
[IOKa3HMKIB SIKOCTi 3epHa. Bu3HaueHHs napaMeTpiB alallTUBHOCTI AAJI0 3MOT'Y BifjibpaTy NepCIeKTUBHI TeHOTUIIN
IIIEeHUIi M'IKOi 03UMOI 3 BUCOKMM PiBHEM aJAIITUBHOTO [IOTEHLIiaJy, 30Kpema, 3pa3ok 94 /22, mo noenHy€e BUCOKY

BpO>KaiiHicTh (6,38 T/ra), ekosoriuny niaactudHicTs (bi = 1,30) ta ctabinpHicTs (S2di = 0,027), romeocTaTU4HICTh



(Hom = 299,3), cenexuiiiHy ninHicTs (Sc = 8,0) i 3pasku 85/22 i 90 /22, 110 110€HyBany BUCOKY €KOJIOTIYHY
niactudHicTs (bi = 1,30-1,33) i3 cepenHboio cTabdinpHicTIo (S2di = 0,027-0,028) i BucokuM KoedilieHToM
cragkosocrti (h2 = 0,32-0,44), romeocratuynicTio (Hom = 286,9-296,7) Ta ingekcom apantusHocTi (Ia = 1,09-1,11). 3a
anpobatlii KoJIeKIiMHMX 3pa3KiB MIIEHULi CIIEJbTU 03UMO] 32 MOKA3HMKAMU TPOAYKTUBHOCTI Ta afallTUBHOCTI
BUJIiJIEHO ITSITh HU3bKOCTEOJIOBUX 3pa3KiB (BUCOTA pociuH 89-95 cm). BcTaHOBI/IEHO, 10 TPU 3pa3Ky iCTOTHO
IepeBUlyBay TPYIIOBUI ITOKA3HUK 33 MAcOIo 3epHa 3 Kosocy (1,24-1,35 r); onuH - 3a BpoxKaliHicTio (4,77 T/Ta);
II'SITh 3pa3KiB iCTOTHO NI€PEBULIYBAJIM CEPEHIN IPYNOBUI IOKa3HUK 32 BMICTOM B 3€pHi KyleKoBUHMU (43,1-49,8 %),
6inka (18,0-20,8 %) Ta cumnoro 6opomHa (339-431 0. a.). BunineHo 3pa3ok nmeHuni crenbty o3umoi 10 /22 (Bucora
pocnuH - 89 cM, BMicT 6inka - 19,4 %, KIeiKoBUHU — 46,5 %), 1110 AOLIIbBHO BUKOPUCTOBYBATH B CeJIEKIii Ha
3HIDKEHHS BUCOTH CTE0JIOCTOIO Ta SIKiCTh 3epHa. 3pa3ku 155 /22 (BpoxkaiinicTs - 4,65-4,95 T/ra), 10 /22, 44 /22 i

245 /22 (BMmicT keiikoBuHU - 45,5-19,8 %, 6inka - 19,0-20,8 %, cequmenTauis 63-67 mJ, cuna 6opouHa — 349-431
0. a.) ePEKTUBHO 3aJIy4aTy A0 CeJIEKUiITHMX IPOrpam MOJIMNIIEeHHs IOKa3HUKIB IPOAYKTUBHOCTI Ta SIKOCTi 3€pHa, a
3pasku 10/22, 125 /22 i 155 /22 (cTiiikicTb [0 60poiHKCTOI pocy, dy3apiosdy KoJsocy i cenTopiosy — 8-9 6asis, 6ypoi
ip>xi — 6 6asiB) - B ceJIeKlii Ha iMyHITeT. 3a aHai3y NapaMeTpiB aJalTUBHOCTI KOJIEKLiTHMX 3Pa3KiB MIIEHUI
CIIeJIbTY 03VMMOI BUiJIEHO 3pa3Ky 3 BUCOKUM piBHEM aJlalTHBHOTO MOTEHIialy, 30KpemMa, 3pas3ok 155 /22, mo
XapaKTepU3yeThCsl BUCOKOIO BpoXKalHicTio (4,77 T/ra), romeoctatuyHicTio (Hom = 121,8), cenexuiiiHoro niHHicTIO (Sc
= 5,1) i 3pazku 202 /22 1 245 /22, 10 0egHYyBaJIM BUCOKY BPOKaiHiCTh (4,24-4,32 T/Ta) 3 €KOJIOTiYHOIO0
nnactuydictio (bi = 1,31-1,37), cra6inehicTio (S2di = 0,009-0,010) i koedinientom crnagkosocrti (h2 = 0,51-0,53),
romeoctarnyHicTio (Hom = 97,6-99,9). BcraHOBNI€HO BUCOKY €(EKTUBHICTh BUKOPUCTAHHS A€POTipONOHHUX
TEXHOJIOTII [1JIs yKOPIHEHHSI Ta afanTaliii KIOHOBaHUX POCJIVMH ITIIEHUIIi M KO 03UMOi. 1le 3a6e3rneuye CKOPOYEHHs
TE€PMiHiB OTpUMaHH Ta NiIBUILEHHS IKOCTI CEJIEKLIMHOrO MaTepiany, IPUAATHOTO [J1s1 BAKOPUCTAHHS B
CEJIEKI[ITHUX MPOrpaMax CTBOPEHHS BUXiHUX GOPM i COPTIB mureHuIyi M’ siKoi 03umoi. MoandikoBaHO cKiaf
SKUBWJIBHOTO CEPENOBUIIA, 32 TOJABAHHS [T0JIOBUHHOI KOHILIEHTPAllii MAaKpO- Ta MiKpOEJIeMEeHTIB 3a IPOIIMCOM
Mypacire-Ckyra (¥2 MS), 1,0 mr /a1 inposinourosoi kucyiory, 0,5 Mr/J1 rerepoaykcuny, 0,3 mr/m 6-
6ensusnamiHonypuny Ta 1,0 Mr/J ribepesiHoBOi KUCIOTY, 10 3abe3nedye (OPMYyBaHHS rajay>KeHOi KOpEHeBOi
CHACTEMMU POCJIMH, OTPMMAaHMX 3a 130JIb0OBAHOI KYJIbTYPU 3PiIMX 3apOJKiB. BU3HAaYEHO ONTMMAJIbHI YMOBY AJ15
dhopMyBaHHS aKJIiMaTU30BaHUX POCJIMH i3 PO3rayykKeHolo, (i3ios0riyHo akTHBHOK KOPEHEBO CUCTEMOIO,
30KpeMa, Temneparypa 20-22 °C, 16-roguaHui GoTonepios, 3 IHTEHCHUBHICTIO OCBIiT/IEHHS 3—4 KJIK i BiTHOCHOIO
BOJIOTICTIO 75 % 3 MOCTYIIOBUM 3HIKEHHSIM Temneparypu 10 12-16 C. OxapakTepr30BaHO OCHOBHI eTanu
mop¢oreHe3y KOpeHeBOi CUCTEMU 32 aePOripOIIOHHOrO KyJIbTUBYBaHHS, 110 Nependavae $hasu amanranii, iHayKiii

pusoreHesy, popMyBaHHS JlaT€PaIbHUX KOPEHIB i PO3BUTKY MUYKYBaTOi KOPEHEBOI CUCTEMHU.

2. Winter bread wheat samples with high productivity parameters were identified that may serve as valuable
source material for wheat breeding improvement, in particular, samples 85/22 and 352 /22 (plant height 75-80 cm,
gluten content 33.8-34.6%) as donors of dwarfing genes; samples 84 /22 and 326 /22 (yield 6.60-6.61 t /ha) for
breeding aimed at increasing productivity; and samples 90 /22, 291/22, and 348 /22 (grain gluten content
35.7-36.4%, protein content 16.4-16.7%, flour strength 334-344 a.u.) for breeding focused on improving grain
quality traits. The determination of adaptability parameters made it possible to select promising winter bread
wheat genotypes with a high level of adaptive potential, in particular, sample 94 /22, which combines high yield
(6.38 t/ha), environmental plasticity (bi = 1.30), and stability (S2di = 0.027), homeostasis (Hom = 299.3), and
breeding value (Sc = 8.0), as well as samples 85/22 and 90 /22, which combined high environmental plasticity (bi =
1.30-1.33) with moderate stability (S2di = 0.027-0.028), a high heritability coefficient (h? = 0.32-0.44), homeostasis
(Hom = 286.9-296.7), and adaptability index (Ia = 1.09-1.11). During the evaluation of collection samples of winter
spelt wheat based on productivity and adaptability indicators, five short-stemmed samples were identified (plant
height 89-95 cm). It was established that three samples significantly exceeded the group mean in grain weight per
spike (1.24-1.35 g); one sample exceeded the group mean in yield (4.77 t /ha); and five samples significantly
exceeded the group average in grain gluten content (43.1-49.8%), protein content (18.0-20.8%), and flour strength
(339-431 a.u.). The winter spelt wheat sample 10 /22 (plant height 89 cm, protein content 19.4%, gluten content
46.5%) was identified as appropriate for use in breeding aimed at reducing plant height and improving grain



quality. Samples 155 /22 (yield 4.65-4.95 t/ha), 10 /22, 44 /22, and 245 /22 (gluten content 45.5-49.8%, protein
content 19.0-20.8%, sedimentation value 63-67 mL, flour strength 349-431 a.u.) are effective for inclusion in
breeding programs focused on improving productivity and grain quality, whereas samples 10 /22, 125 /22, and
155/22 (resistance to powdery mildew, Fusarium head blight, and Septoria tritici blotch rated at 8-9 points, and
brown rust at 6 points) are promising for breeding aimed at disease resistance. An analysis of adaptability
parameters of winter spelt wheat collection samples identified genotypes with a high level of adaptive potential, in
particular, sample 155 /22, characterized by high yield (4.77 t /ha), homeostasis (Hom = 121.8), and breeding value
(Sc = 5.1), as well as samples 202 /22 and 245 /22, which combined high yield (4.24-4.32 t /ha) with environmental
plasticity (bi = 1.31-1.37), stability (S2di = 0.009-0.010), heritability coefficient (h? = 0.51-0.53), and homeostasis
(Hom = 97.6-99.9). High efficiency of aerohydroponic technologies for rooting and adaptation of cloned winter
bread wheat plants was established. This ensures a reduction in the time required to obtain breeding material and
improves the quality of selection material suitable for use in breeding programs aimed at developing source forms
and cultivars of winter bread wheat. The composition of the nutrient medium was modified by adding half-
strength macro- and microelements according to the Murashige and Skoog formula (%2 MS), 1.0 mg/L indole-3-
acetic acid, 0.5 mg/L heteroauxin, 0.3 mg/L 6-benzylaminopurine, and 1.0 mg /L gibberellic acid, which ensured
the formation of a branched root system in plants obtained from isolated mature embryo cultures. Optimal
conditions were determined for the formation of acclimatized plants with a branched, physiologically active root
system, including a temperature of 20-22 °C, a 16-hour photoperiod with a light intensity of 3-4 klx, and relative
humidity of 75%, with gradual reduction of temperature to 12-16 °C. The main stages of root system
morphogenesis under aerohydroponic cultivation were characterized, including the phases of adaptation,
rhizogenesis induction, lateral root formation, and development of a fibrous root system.
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