I. CeneKuyia, HaciHHULTBO, 6ioTexHoNoriA

GENOM-WIDE QTL MAPPING FOR WHEAT PROCESSING QUALITY PARAMETERS
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Dough rheological properties and starch pasting
characteristics have a significant effect on flour
end-use products. The aims of the study were to
identify new QTLs for wheat quality traits and
SNP markers closely linked to QTLs associated
with these traits for marker-assisted selection in
wheat breeding.
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Dough rheological and starch pasting properties
play an important role in determining processing
quality in bread wheat (Triticum aestivum L.). In

the present study, a recombinant inbred line (RIL)
population derived from a Gaocheng8901/Zhoumai
16 cross grown in three environments was used to
identify quantitative trait loci (QTLs) for dough
rheological and starch pasting properties evaluated
by Mixograph, Rapid Visco-Analyzer (RVA) and
Mixolab parameters using the wheat 90K and
660K single nucleotide polymorphism (SNP) chip
assays. A high-density linkage map constructed
with 46,961 polymorphic SNP markers from the
wheat 90K and 660K SNP assays spanned a total
length of 4121 c¢M, with an average chromosome
length of 196.2 cM and marker density of 0.09 cM/
marker; 6,596 new SNP markers were anchored
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Fig. 1 The QTLs for Mixograph, Rapid Visco-Analyzer and Mixolab parameters in chromosomes 4B and 5B
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to the bread wheat linkage map, with 1,046 and
5,550 markers from the 90K and 660K SNP
assays, respectively. Composite interval mapping
identified 119 additive QTLs on 20 chromosomes
except 4D; among them, 15 accounted for more
than 10% of the phenotypic variation across two or
three environments. Twelve QTLs for Mixograph

YOK 633.5:631.527.5:631.529

parameters, 17 for RVA parameters and 55 for
Mixolab parameters were new. Eleven QTL clusters
were identified. The closely linked SNP markers
can be used in marker-assisted wheat breeding in
combination with the Kompetitive Allele Specific
PCR (KASP) technique for improvement of
processing quality in bread wheat.

CENEKLINHA OLIHKA BUXIQHOIO MATEPIANIY I'EHETV[HHOT NNA3SMU ANOJEHT
B YMOBAX CTENOBOI 30HU YKPAIHU

0. B. A6enbmacoB, HayKkoBUii CNiBPOGITHUK
Y InctutyT 3epHoBux kynstyp HAAH Ykpainu

IIpogedeni docnidxnceHHA 3 OUIHKU 30 KOMNILEKCOM
CeeKyillHuUX 03HaK 8 ckopocmuzaux JAiHill naasmu
Aitodenm cmocosro ix adanmauii 0o ymos cmenosoi
30HU Ykpainu. Busnaweno nposé OCHOBHUX O3HAK:
8podcaiinicms ma 60J102icmbv 3epHaA, 6ULCOMA POCAUH
ma npukpinJenHa KaiaHa, mpueaJicmv eezemauiil-
H020 nepiody 8 pisHUX Ymo8ax pokie susieHHs. Bu-
OinleHi Kpawyi 3 HUX NOPIBHAHO 3i cMaHAaApmom

Kanrmouosi cnosa: camosanuaeni ninii, Kyxypyosa,
naasma Aiiodenm, ypoixcailHicms 3epHa, 60J02icMmb
3epHa, 6iomempuiti NOKA3HUKU

CeiToBa ceJyieKIlisi KYKYPYA3X B OCHOBHOMY 0asy-
€ThCsA Ha BUKODPUCTAHHI CIOpifHeHUX JIiHil pisHUX
reHeTHYHUX nJjasM. IIpm iX CTBOpeHHiI BUKOpUC-
TOBYETBhCS CIelliajbHiI riopmami xKomOiHamii oTpu-
MaHHI IpPU CXpeIyBaHHI KpaIlux eJiTHUX JiHii.
HeBenuke uywmesno Takmx JiHI#Z Bce K [DO3BOJSE
CHUHTEe3yBaTH 3HAUHY KiJbKiCTh pPi3HMX 3a CTPYK-
Typoio TribpupmiB, sKi mo-pisHOMY pearyimoTh Ha ca-
mozanuiieHHdA. IIpy nboMy momajbIIuil mporpec B
TeTepo3UCHIN cesieKIlili 3a0e3meuyeThCcs MOCTIHHUM
VAOCKOHAJIEHHSAM BiJoMMUX 0a30BMX MOJeJIel OCHO-
BaHUX Ha aJbTEePHATUBHUX IpPyHax JiHii.

Merta Hamioi po6oTH IIOB’sA3aHaA 3 OI[IHKOIO Ta JO-
60pOM 3a KOMILJIIEKCOM CeJIEKI[iHHUX 03HaK CKOPOC-
Turaux Jgirin (MC555, [[K714/195, [IK744, 1K237,
K216, IK234, 1K213, [IK1274) nnasmu AomeHT
CTOCOBHO aJaIITOBAHOCTi iX IO YMOB CTEIOBOI 30HU
Yrkpainu. Crangaprom mpu ix BUOpoOyBaHHI Oyiia
MINPOKO BUKOPHUCTOBYBaHA B NPAKTUUHIN cesieKIii
ginia JK744.

Iloromui yMOBM B POKU [IOCIiIKEHBb CKJIAaJNCh
mo pisHoMy. 30KpeMa, TeMIlepaTypa IIOBiTpsA B Imepi-
ox Bererarnii 2013 p. Oysa Bumoro Ha 1,3 °C 3a ce-
penuio 6araropiuny. IlocyInauBi sBUIlA IIPOTSATOM
BCHOT'0 BECHSHO—JIITHBOTO IEPioAy cIiocTepirajmch
y 2013 Ta 2015 p., ame gpyra mosoBuHa 2013 p.
3a KiJIbKicTIO omajiB MpaKTUUYHO He BiapisHAMaca
Bim cepemmix OaraTopiunmx mnoxkasHuKiB. ¥ 2014
p. Hepiiuii mepion Bererarii BigsHauaBcA CHPUAT-
JUBUM JJI POCTY Ta PO3BUTKY KYKYPYZA3HU, IPOTE
aHOMAaJBHO CyXa MOroja, II0 CKJAaJacsa 3 TPeTbol
JeKaau JIUIHA OO0 APYroi meKaau BepecHs TpusBe-

Jla 10 3HAaUHMX BTPAT BpoKaliHOCTi, sika Oyja Hai-
HMK4I0I0 (3,36 T/Ta) 3a POKU HOCJIiAKEHb.

MakcuMaJIbHY CepemgHIO BposKaiHicTs (4,24 T/ra)
Jgimii cpopmyBasu B 2013 p. i Ha 14,4% HMEKUY
B 2015 p. HatiBumum 1eii mokasHuk OyB y JiHiI
MC555, aka npu cepenHii Bposkaiimocti 5,35 T/
ra mepeBuinuia JiHito craggapr K744 uwa 0,13 1/
ra. ¥ peurTu JiHill cepemHsa Bpo:KailiHicTh OyJsa Ha
0,89-3,06 T/ra HM:KUOIO 3a CTAaHIApPT.

Ba'kaiuBuM NMOKa3HWUKOM XapaKTEPUCTUKU JIiHiM
€ crabiJbHICTL BpoKaHOCTI 3a porkamu. Haiimewn-
UMY KOJUBAHHSIMHU I[bOT0O IIOKA3HUKA XapaKTepu-
gyBasucd Jgiuii JK237 ra [IK1274. ¥V nepioi 3 HUX
BoHa craHoBmia 3,19 t/ra B 2013 p. i 3,52 1/ra y
2015 p., a y mapyroi BigmoBiguo 4,57 Ta 4,21 T/ra.

36upasbHa BOJIOTICTh 3€pHA € OMHI€I0 3 HAWBaXK-
JUBIMINX CeJeKIiHHUX O3HAK, SIKA B OCHOBHOMY
BU3HAUYAETLCA M'eHOTUIIOM JIiHi#, a TaKOK IIOTOLHIU-
MM yMOBaMM B mepion ix BuapiBaHHA. 3rigHO 3 pe-
3yJIbTaTaMU HAIIUX AOCTiIKeHb B CepeIHLOMY 3a
pokamMu y Bcix Jimiii Boma Oysia GJAM3BKOI0 — Bif
14,0 % (mimis 1K216) no 14,9 % (nimia [IK714/195).
CTOCOBHO OKpPEMUX POKiB, TO MiHiMaJbHUM Ieii II0-
kasuuk 6y y 2014 p. (13,2 %), a MaKCUMAJbHUM
y 2013 p. (16,4 %).

IITomo TpumBajocTi BererariiiHoro mnepioxy y Ji-
Hi#l, TO MM HOr0 BU3HAYAJIM 3a TPUBAJICTIO IIEpioay
cxomu — nBitiaua 50% xauaHiB, 3 AKUM BiH TicHO
kopesoe. CrabiibHO 3a POKHM JOCTiAKEHb OiJIbIII
paHHE IBiTIiHHS 3a cTaHAAPT Big3HaueHO y JiHIi#
OK1274 Ta MC555. HocroBipHO 6iJbIIIOI0 HiK Y
aimii JK744 ma 12 mobu OyJsia TpuBaJiCTh mepiomy
cxoau — uBitimma y aiminn [[K213, J1K216, 1K234,
OK237 ta IK714/195 y 2014 p. ¥ 2015 p. gocro-
BipHO misHimIe 3a cTaHZapT IIBija TiJAbKH JiHid
OK714/195 (62,0 mo6wu).

Bucora pocauH Ta BuUCOTa NPUKPIMJIEHHA Kada-
HiB y JiHi#A, Bimirpae BasKJIWBY POJIb 3 TOYKH 30Dy
BUKOPHUCTAHHA IX B SKOCTi 0aTbKiBCBKUX (hopm
riopugis. Byso BuABJeHO 3HAUHY audepeHIiaIlizo
BUXiTHOTO MaTepialy 3a O3HAKaMHU <«BKCOTA pPOC-
JUH» Ta <«BUCOTA NPUKPIMJIEHHS KauaHa» B MeXK-
ax 148,5-171,5 cm Ta 36,0-66,0 cm B 2013p., 165,0-
192,0 ta 35,0-80,0 cm B 2014 p., 126,0-162,0 cm Ta
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