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Pedepar: Haseneno pesymbrarm OararopiyHmx mpocmimxeHb (2007-2024 pp.), mpoBeneHHX B
IncrutyTi pocnuanunTia im. B.4. I0p'eBa HAAH VYkpainu,B pe3yisrari sKUX ynepie B KpaiHi 34ilicCHeHO
YCHIIIHY PO3po0KYy Ta PO3BUTOK HAMPSAMY CEJICKIIIT APOro sYMEeHI0 Ha 0e30CTicTh. MeTozoM riopuau3artii
MK PI3HOMaHITHUMH O€30CTUMHU Ta OCTUCTHMH COPTaMH U JIHISIMH CTBOPEHO M'SITh 3apEECTPOBAHUX
6e3octux coptiB — Momeps (2011 p.), Korrpact (2019 p.), Kpeder (2020 p.), [mep (2021 p.), ['epxynec (2021
p.), a TaKOXK IepefaHo Ha KBamidikamiiHy ekcrepTusy HoBui 6e3octuii copt Apeus (2023 p.). [lepmmii B
VYkpaini 6e30ctuii copt MogepH OyB BHCOKOBPOXAWHUM 1 CTIHKUM A0 30yAHUKIB CaKKOBHX XBOpoO (9 GaitiB),
ajie HeTOCTaTHRO CTIMKHM JI0 TeTbMiHTOCTIopio3y (7 6amniB) Ta BuisranHs (7,8 6amniB). 3aBIsSKH TOJANBIIOMY
PO3BUTKY HAmpsAMy CeJeKIlii Ha Oe30CTICTh IHII CTBOPEHI 0€30CTi COPTH MarTh HE JIMIIC BUCOKI
BPOXKaHHICTh 1 CTIHKICTH /10 30yAHUKIB Ca)KKOBHX XBOPOO, 5K i copT MoziepH, ajne i OKpalleHi MOKa3HUKN
IHIUX O3HaK. BOHW BHPI3HAIOTECA HU3BKOPOCTICTIO (60—62 cm), cTilikicTio mo BuisranHs (9 GaimiB) i 1o
nocyxu (9 6aiiB), a Takok 10 30yTHUKIB TeapbMiHTOCTIOpio3y (8—9 OaimiB). Y 2023-2024 pp. BUIIEHO SK
kpami 32 6e3ocTi JiHii.

Kuaro4uoBi ciioBa: sipuii samiab O€30CTICTh, COPT, JTiHis, TIOpUAM3aIlis, O3HaKa, BpOXKAWHICTh, CTIHKICTh
J10 O10THYHHX Ta a010THYHHUX YMHHHKIB, CTIMKICTD 10 BHJISTaHHS.

Abstract: Findings of long-term research (2007-2024) conducted at the Yuriev Plant Production
Institute of NAAS of Ukraine, which resulted in the first in the country successful initiation and development
of spring awnless barley breeding, are presented. Due to hybridization between diverse awnless and awny
cultivars and lines, five registered awnless cultivars have been bred: ‘Modern’ (2011), ‘Kontrast’ (2019),
‘Krechet’ (2020), ‘Iner’ (2021), and ‘Herkules’ (2021); in addition, a new awnless cultivar, ‘Yarets (2023)’
has been submitted for qualifying examination. The first Ukrainian awnless cultivar, ‘Modern’, was high-
yielding and resistant to smut pathogens (9 points), but not sufficiently resistant to Helminthosporium
diseases (7 points) and lodging (7.8 points). Owing to further breeding for awnlessness, other awnless
cultivars are not only high-yielding and smut-resistant, like cv. ‘Modern’, but also have other improved
characteristics. Their plants are short (60-62 cm), resistant to lodging (9 points), drought (9 points), and
Helminthosporium diseases (8-9 points). In 2023-2024, the best 32 lines have been selected.

Key words: spring barley, awnlessness, cultivar, line, hybridization, trait, yield, resistance to biotic
and abiotic factors, lodging resistance.

OnHiero 3 HaWBaXIMBIMLKMX Yy CUIBCBKOMY The challenge of increasing grain
rocriofapctBi  Oyna 1 3anumaerscst  mpoOneMa production volumes, including barley grain
30UIbIIeHHsT O0CATIB BHPOOHMIITBA 3€pHA, B TOMY production, was and remains one of the most
YuCIi sTUMEHI0. BakimBe 3HAYCHHS B PO3IIUPEHHI important problems in agriculture. Increasing
BUPOOHHMIITBA 3€pHA SUMEHS Ma€ IiJBUILECHHS the yield is important in the expansion of barley
BpPOXKAHOCTI, IO B TEPHIy Yepry 3aleXWTh Bif grain production, which primarily depends on
VIIPOBa/KEHHS HOBUX BHCOKOBPOXKAWHHUX COPTiB. Y the introduction of new high-yielding cultivars.
ceJIeKLii s/uMeHI0 B YKpaiHi TpuBanuii yac In the barley breeding in Ukraine, starting
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BUKOPHCTOBYBUIM BHUXIIHUNA  Marepial  Iyxe
BY3BKOTO CIEKTPY  PI3HOBHIIB, 30KpeMa,
HEOCTaTHHO BKJIIOYATH B CXpellyBaHHs 0e30CTi
dhopmm.

OmHuM 13 HaNpsAMIB CETEKITii € PO3IMHPEHHS
PI3HOBHIHOTO CKIJIQAy COPTiB PNy KYJIBTYp,
30KpeMa SYMEHI0. Y  KYJABTYPHOTO  SIIMEHIO
(Hordeum vulgare L.) € 6inpire 200 pizHOBUAIB. Y
JHep:kaBHOMY peeCTpi COpTIB POCIWH, MPUIATHUX
JUIsl TIOIIUpPEHHsI B YKpaiHi, JoHenaBHa Oynu cOpTH
SIPOTO STUMEHIO Pi3HOBHAIB nutans Schubl, medicum
Koern., submedicum Orl., pallidum Ser., rikotense
R.Reg., deficiens Steud., a 3 2024 poky — me i
nudum L.

AKTyaqbHUM € 3QJydeHHS B  CEJEKIIIo
SYMEHIO BHXIJIHOTO MaTepiaily pi3HHUX pi3HOBHIIIB,
30kpeMa inerme Koern. 3 o3Hakolw 0e30CTOCTI.
O1iHKK poITi OCTIOKIB JJISi POCIIMH HEOMHO3HAYHI,
30KpeMa HeraTWBHi B 3B'SI3Ky 3 MOXJIHMBICTIO
TpaBMaTH3My Ta XBOpPOO y TBapWH IpH MOiNaHHI
comomu [1-7], a TakoXk Yepe3 3MEHIICHHSI
MPOITYCKHOI 3JaTHOCTI KOMOAWHIB 1 301MbIICHHS
TpaBMyBaHHSl HACIHHs IpU MiABUIIEHUX 00epTax
Oapabana koMOaitHa mpu 0OMounoTi. besocti sumeni
BX€ TpWBaNIHWii 4ac BUpomyloTh B Kwurai, Smowii,
CIIA, Kanani, ABcTpanii Ta iHImmx kpainax [2, 8,
9]. BoaHowac OCTIOKM MOXYTh Mard II€BHE
3Ha4eHHs y QopmyBaHHI BpoxkaitHocTi [10-13].
3Bakaroun Ha 11e, 6e30CTi PIZHOBUAN MOXKYTh OyTH
MOJIEJIBHUM OO0 ’€KTOM JUIS T'€HETHKO-CENEKIIMHNX
JOCIIKEHb IOTO MUTAHHS.

Y  xomumHboMy ~ CPCP  cenekuionep
Kapabanmukcbkoi cilbChKOroCIIoaapchKol ToCiHOT
cranmii Kazaxcrany A.A. [ps3HOB, 3aBIsSKH
BBEJICHHIO B CXPEIyBaHHS BUAUICHUX HUM KpPaIluX
KOJICKIIMHUX 3pa3KiB, CTBOPHB OE30CTHI COPT
I'panan, paiionoBanmii y 1981 p., noBiBmm
MOJIMBICTH YCIIIIHOT CENeKIIil 6e30CTOro STaMEHI0
[9]. Arne 1ieli cOpT HE IHTEHCUBHOT'O THILY, /IO TOTO 3K
BiH BUSBHBCS CXWIBHUM [0 BWIATaHHS 1 [0
ypakeHHs 30yJHUKaMU JIHCTKOBHX XBOPOO.

OcraHHIMH pOKaMH y 3HauHHX o0csrax
CENIeKI[I0 Ta BHBYCHHS 0€30CTOrO  SYMEHIO
npoBoaaTh B ABctpanii Ta CLIIA. Tak, B ABcTpaii
CTBOPEHO 0aratro (ypakHUX COPTIB TYMEHIO, Cepel
Hux 6e3octi Harpoon, Kraken, Moby [14], y CILIA
— Cowgirl, Stokford [15, 16], y Kanani — CDC
Ortona [17] ane BoHM OiNbII MpUAATHI JO YMOB, B
SKHX OyJTi CTBOPEHI.

B Iucruryti pocnuaaunTBa iM. B.S. FOp'eBa
HAAH VYkpainu (IP im. B.A. IOp’eBa) y 20042007
pp. Oyl0 BCTaHOBIEHO CEJEKI[iHHO-TeHETHYHI
0COOJMBOCTI  Ta  MOXIJIMBOCTI  YCIIIIHOTO
BUKOPUCTaHHs B KOMOIHAIIMHINA CeNeKIii 3pa3KiB 3
O3HaKaMH 0€30CTOCTI Ta OCTHCTOCTI, 30Kpema,

materials of few varieties were used for a long
time; in particular, awnless forms were rarely
involved in crossings.

The cultivar diversity expansion in several
crops, in particular barley, is an important trend
in breeding. There are over 200 varieties of
domestic barley (Hordeum wvulgare L.). Until
recently, the State Register of Plant Varieties
Suitable for Dissemination in Ukraine included
the spring barley cultivars belonging to the
following wvarieties: nutans Schubl, medicum
Koern., submedicum Orl.,, pallidum Ser.,
rikotense R.Reg., deficiens Steud., and nudum L.
(the last from 2024).

It is vital to involve different varieties in
barley breeding, in particular awnless inerme
Koern. Assessments of the role of awns are
ambiguous, in particular, negative due to possible
injuries and diseases in animals after eating straw
[1-7] and due to reduced throughput of harvesters
and more severely damaged seeds because of
increased revolutions of the harvester drum
during threshing. Barley has been cultivated for
a long time in China, Japan, the USA, Canada,
Australia, and other countries [2, 8, 9]. At the
same time, awns can be of certain importance for
yield formation [10-13]. With this in mind,
awnless varieties can be model objects in genetic
and breeding studies of this issue.

In the former USSR, a breeder of
Karabalyk Agricultural Experimental Station of
Kazakhstan, A.A. Gryaznov, selected the best
collection accessions and used them in crossings.
Thanks to this, he created an awnless cultivar,
‘Granal’, which was zoned in 1981, proving that
it is possible to successfully breed awnless barley
[9]. However, this cultivar is not intensive;
besides, it turned out to be prone to lodging and
damage by pathogens of leaf diseases.

In recent years, breeding and studies of
awnless barley have been carried out intensively
in Australia and the USA. Thus, many forage
barley cultivars have been bred in Australia,
among them, awnless cvs. ‘Harpoon’, ‘Kraken’,
and ‘Moby’ [14]; in the USA, awnless cvs.
‘Cowgirl’ and ‘Stokford’ [15, 16] have been
created; in Canada, awnless cv. ‘CDC Ortona’
[17] has been developed; nevertheless, these
cultivars are more suitable for the conditions
where they were created.

In 2004-2007 at the Yuriev Plant
Production Institute of NAAS of Ukraine (YPPI),
the breeding and genetic features of awnless and
awny accessions (in particular, of awnless cv.
‘Granal’) were determined; possibilities of
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6e3ocToro copty I'panair i CTBOpeHHS Ha IIiif OCHOBI
IIHHOTO BUXIJHOTO Marepialy 0€30CTOro sSYMEHIO
[18] Ta mepmux yKpaiHCBKMX O€30CTHX COPTiB
SIPOTO STYMEHIO.

TakuM YMHOM, Yy CeNeKUii Aporo SsUMEHIO
3’SBUBCSl HampsIM CTBOPEHHS O€30CTHUX COPTIB,
30KpeMa, 3 IIIBUIICHOI BPOXKAHHICTIO 3€pHAa,
CTIMKICTIO [0 YypakeHHS 30yTHHUKaMH XBOPOO,
CTIMKICTIO O BWIATaHHS 1 mocyxu. [Ipu 1poMy
PO3LIUPIOBATIOCS TEeHOTUIIOBE PI3HOMAHITTS
BHXITHOTO MaTepiaiy.

Tomy akTyanbHOIO cTae po3poOKa 1 PO3BUTOK
HampsiMy cesiekiii B YkpaiHi 0e30CTHX COpTiB 3
MOKpAIEHNMH  BJIACTUBOCTSAMH  T'OCIIONAPCHKUX
O3HAaK [UIAXOM PO3LIMPEHHS BUKOPUCTaHHA [UIf
CXpellyBaHb  HOBOTO  BHUXIHOTO  Marepiaiy,
30KpeMa, pi3HOBHULY inerme.

Metoro gocmimkeHHs Oylio  pO3MIMPEHHS
PI3HOBHIHOTO CKJIagy COpPTiB SIPOTO  SUMEHIO
LUISIXOM 3alydeHHS B riOpuamzaniro 0e30CTux i
OCTHCTUX COPTIB 1 JIiHIA 3 IIHHUMH O3HaKaMH, a
TAKOX  IOKPAIIEHHS  TOCHOAAPCHKUX  O3HAK
CTBOPIOBAaHUX COPTIB 332 BPOXKANHICTIO 1 CTIUKICTIO
JI0 BIJISITAaHHS Ta JI0 30YTHUKIB JTUCTKOBUX XBOPOO.

Metoauka

Jnst  y3arampHEHHS pe3yAbTaTiB  CeNeKIIii
0€30CTOro IYMEHIO BUKOPUCTAHO JIaH1 JIOCIIIKEHHS
B 2007-2024 pp. y mepion CTBOPEHHS 1 BUBUCHHS
MOKpAIIeHNX Oe30CTHX COPTIB APOTo sSuMeHio B [P
im. B.A. FOp’eBa.

xepenom 6€30CTOCTI CTBOPEHHX COPTiB OYyB
copr Ipanman, y mnomanmpmomy miHii 04-481
(3Bepmrenns / I'panan) i 07-1223 (I'panan / Fink) Ta
coprtu  Birpaxx 1 Momepn.  Octuctumu
KOMIIOHEHTaMH TS CXpEllyBaHHS OyJIH TeHOTHUIIH 3
BUCOKOIO CTIMKICTIO 1O BHJISITAHHS Ta YpPaKeHHS
30y JHHKaMu XBOpoO — coptu 3BepuienHs, [lapHac,
Eruxer cenmexuii IP im. B.SI. IOp’eBa, Arikada
(Himeuunna) Ta minis 06-09 (IP 6898 / I'ama), copT
Pasadena.

Y nmopameimoMy Ans  cXpellyBaHHsA Oyro
BUKOPHCTAaHO K  MAaTepUHCHKI  KOMITOHEHTH
opuriHaneHi 6e3octi coptu MonepH, KonTtpacr,
Kpeuer, Inep, I'epkynec i ninii 12-655, 15-1246, a sk
0aThbKIBCHKI ~ KOMIIOHEHTH  CXpCIIyBaHHS  —
BHCOKOBPOXAiHI Ta 3 BHCOKOK CTIHKICTIO 10
BUIsTaHHS Ta XBopoO coptu Novosadsky 294,
Beatrix, Prestige, NSGJ-1, Scrabble, Ilomus,
Honeupkuii 12, Arpapiii. OUiHKy omep:kaHUX Bij
LUX CXpeLlyBaHb JiHii nposeneHo B 2023-2024 pp.
Yy KOHKYPCHOMY COPTOBHITPOOYBaHHI.

IMonmepennuk — ropox Ha 3epHo. CiBOy
301CHEHO  celekuiiHoo  ciBaakoro CCOK-7.
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successful using them in combination breeding
were assessed; and, on this basis, valuable
starting materials of awness barley [18] and the
first Ukrainian awnless spring barley cultivars
were developed.

Thus, in spring barley breeding, a trend to
create awnless cultivars was evolved, in
particular, cultivars with increased grain yield,
enhanced resistance to pathogens, lodging and
drought. At the same time, the genotypic
diversity of starting materials was expanded.

Therefore, the initiation and development
of the Ukrainian breeding of awnless barley
cultivars with improved economic characteristics
via using new starting materials for crossings, in
particular, var. inerme, is becoming urgent.

The purpose of the study was to expand the
variety diversity of spring barley cultivars by
involving awnless and awny cultivars and lines
with valuable traits in hybridization and by
improving the economic characteristics of the
created cultivars in terms of yield and resistance
to lodging and pathogens of foliar diseases.

Methods

To summarize the results of awnless barley
breding, the data of studies in 2007-2024 (the
period of creation and investigation of improved
awnless spring barley cultivars at the YPPI) were
used.

Cultivar ‘Granal’ became the source of
awnlessness for the created cultivars; further, lines
‘04-481° (‘Zvershennia’/‘Granal’) and ‘07-1223’
(‘Granal’/‘Fink’) and cvs. “Vitrazh’ and ‘Modern’
were used as sources of awnlessness. Genotypes
with high resistance to lodging and damage by
pathogens, viz. cvs. ‘Zvershennia’, ‘Parnas’, and
‘Etyket’ bred at the YPPI; ‘Arikada’ (Germany),
line ‘06-09° (‘IR 6898’/‘Gama’), and cv.
‘Pasadena’ were taken as awny components for
crossings.

Afterwards, the original awnless cvs.
‘Modern’, ‘Kontrast’, ‘Krechet’, ‘Iner’, and
‘Herkules’ as well as lines ‘12-655" and ‘15-1246’
were used as female forms in crossings, while
high-yielding and highly resistant to lodging and
diseases cvs. ‘Novosadsky 294°, ‘Beatrix’,
‘Prestige’, ‘NSGJ-1°, ‘Scrabble’, ‘Podyv’,
‘Donetskyi 12°, and ‘Ahrarii’ were used as male
forms. Lines obtained from these crossings were
tested in competitive variety trials in 2023-2024.

The predecessor was grain pea. Barley was
sown with a SSFK-7 planter. The plot area was 10
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[Tmoma mimsaku — 10 M2, mikpsgos — 0,15 w,
MOBTOPEHb — 4oTupu. llporsrom  Bereramii
MPOBEJICHO (PEHOJIOTIYHI CIIOCTEPEKEHHS, OI[IHCHO
cTilikicts A0 BuisraHHA. Ha indexniinomy ¢oHi
OIIHEHO CTYIIHb YpaXeHHA 30yOHUKAMH TEMHO-
Oyporo reJbMIHTOCTIOPiO3y, OOPOLIHHCTOI pOCH,
JIETIOUO01 Ta KaM'sTHOT Ca’KOK 3a 9-0abHOIO IIKAJIOH0.
Busnaganu piBeHb YpOXKAWHOCTI, MPOXYKTHBHOI
KYIIUCTOCTI, KIJIbKOCTiI 3€peH Yy KOJOCi, AOBKUHH
konoca, macu 1000 3epen. Craructuuny oOpoOKy

pe3yibTaTiB JTOCITI IDKEHHS TIPOBENCHO
JUCTICPCITHIM aHaJTi30M 3a MpOrpamor0
STATISTICA 6.

PesyabraTn T2 00roBOpeHHs

[Mepmmii  crBopennid B YKpaiHi  copT
0€30CTOr0 JTBOPSTHOTO SPOTO SUMEHIO Pi3HOBHIY
inerme Gyno masBaHo Mogmepn. Moro crBopeHo
METOZIOM TiOpuau3allii MiX cOpTamMHu 3BEpPIUICHHS
pisHOBuay nutans i I'panan pi3HOBUAY inerme.
BesocricTh MIPOSIBIISIETHCS BHACJII 10K
PEIyKOBaHOCTI OCTIOKIB Ha BEpXiBI (hepTHUIBHUX
KBITOK.

v KOHKYPCHOMY COpTOBUITPOOYBaHHI
IHCTUTYTY BpOXaiHICTH O6e30cToro copty MomepH
3a 2007-2008 pp. ckaama 5,88 T/ra 3
nepesuieHHsIM Ha 12 % (0,62 T/ra) Hax TOMIITHIM
HaI[lOHAJIbHUM CTaHgapTtoM [amaktuk (Tadm. 1).
Copr cepelHbOCTUIIINEI — mepioj] Bereraiii 87 mi0,
10 Ha TPH JOOU OLITbINe, HIX Yy CTAaHIAPTY. AJie COPT
MojiepH MaB HEAOCTATHIO CTIHKICTh J0 BUJISTAHHS
(7,8 6aniB), gk i copt I'panan (7,0 6amiB). Bucora
pociuH copTy Oyiia BUIIOK PiBHS CTaHIApTy (88 cM
i 77 cm BiamomigHo). Maca 1000 3epen Oyna
cepenHporo — 46,5 1, 3epeH y Kojoci — 26 miT.,
HIUTBHICTB KoJloca — 11,2 wieHNKiB Ha 4 CM CTPHIKHS
KoJOca, JOBKHMHA Koioca cepeaHs — 8,8 cm.
[IponykruBHa KymucTicTh Oyia Ha piBHI 1,7 creben.

[Tpu BUTIPOOYBaHHI Ha IITYy4YHOMY
iHpekniiHoMy (OHI BHCOKOBPOXKAWHHUNA  COPT
MopnepH TposSIBUB TPYIIOBY CTIMKICTh 10 CaKKOBHX
xBopoO (9 OaxiiB), ane MaB HEOCTATHIO CTIHKICTB JI0
renbpMiHTOCTIOpio3y (7 OaiiB) — sk 1 OaThbKiBCHKUI
KOMITOHEHT ['paHai.

3a pe3ynbsraraMmu HepxxaBHOTO
coproBumnpoOyBaras B 2009—2011 pp. mepmuii B
Vkpaini Ge3octuii copt siporo suMeHro MonepH
36pHOBOT0 HAIIPSIMY BUKOpPHCTaHHS BHECEHO B 2011
p- B Jlep>kaBHUIA peecTp COPTIB POCIUH, IPUIATHUX
Uil momupeHHs B Ykpaini (mami epxaBHuii
peectp), it 30HM Crem 3a TEPEBHUINCHHS
BpoxaitHocTi (3,5 T/ra) Hag crangapTom Ha 17 %.

TakuM 4MHOM, BIEpIIE CTBOPEHUH B YKpaiHi
0e30CTHii COpPT SAPOTO sTYMEHI0 MojiepH BUPI3HSBCS
BHCOKOIO BPOXKAMHICTIO Ta CTIHKICTIO JO CaXKKOBHX

m2; the inter-row width was 0.15 m. The
experiments were carried out in four replications.
During the growing period, phenological
observations were conducted and lodging
resistance was evaluated. On infection, the
damage caused by the pathogens of
Helminthosporium diseases, powdery mildew,
loose and head smuts was assessed on a 9-point
scale. The yield, productive tillering capacity, the
number of kernels per spike, spike length, and
thousand kernel weight were measured. Data were
statistically processed using ANOVA in
STATISTICA 6.

Results and Discussion

The first Ukrainian awnless two-rowed
spring barley cultivar of var. inerme was called
‘Modern’. It was created by hybridization of var.
nutans cv. ‘Zvershennia’ with and var. inerme cv.
‘Granal’. Awnlessness is expressed as reduced
awns on the apices of fertile flowers.

In a competitive variety trial conducted at
the Institute in 2007—2008, awnless cv. ‘Modern’
yielded 5.88 t/ha or by 12% (0.62 t/ha) more than
the national then-reference cv. ‘Halaktyk’ (Table
1). The cultivar is medium-ripening; the
vegetation period lasts 87 days, which is three
days longer than in the reference cultivar.
However, cv. ‘Modermn’ was insufficiently
resistant to lodging (7.8 points), like cv. ‘Granal’
(7.0 points). Cv. ‘Modern’ plants were taller than
those of the reference cultivar (88 cm and 77 cm,
respectively). The thousand kernel weight was
moderate (46.5 g); there were 26 kernels per
spike; the spike density was 11.2 caryopses per
4 cm of the rachis; the mean spike length was 8.8
cm. The productive tillering capacity was 1.7
stems.

When tested on artificial infections, high-
yielding cv. ‘Modern’ showed group resistance
to smuts (9 points) but insufficient resistance to
Helminthosporium diseases (7 points), just like
its parental form, ‘Granal’.

Based on results of the State variety trials
in 2009-2011, in 2011, the first Ukrainian
awnless spring barley cv. ‘Modern’, which was
grown for grain, was included in the State
Register of Plant Varieties Suitable for
Dissemination in Ukraine (hereinafter the State
Register) to be grown in the steppe, since it
yielded by 17% more (3.5 t/ha) than the
reference cultivar.

Thus, the first Ukrainian awnless spring
barley cv. ‘Modern’ was distinguished due to
high yield and resistance to smut diseases.
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XBOp0O. AJle COPT MaB HEJOCTATHIO CTIHKICTh IO
30yIHUKIB TEIbMIHTOCTIOPIO3y Ta 10 BHIISTAHHS.
Tomy, npu cemekmii sS4YMEHIO Ha O0€30CTICTh
HEOOXiIHO CTBOpIOBAaTH HOBI 0€30CTi COpPTH 3
MOKPAIIEHNMH  BIIACTUBOCTSIMH  TOCIIOJAPCHKUX
O3HAaK.

However, the cultivar was insufficiently
resistant to the causative agents of
Helminthosporium diseases and to lodging.
Therefore, awnless barley breeding had to create
new awnless cultivars with improved economic
characteristics.

Taonuust 1. PiBeHb MOKa3HUKIB 03HAK copTy MojiepH y mopiBHsIHHI 31 cTangapTom, 2007—2008 pp.
Table 1. Characteristics cv. ‘Modern’ in comparison with the reference cultivar, 2007-2008

PiBenb nokasuuka osuaxu / Level

Osnaxa / Feature CTaHzLapTZVl.“ E}Jéa;;ﬁ(y{( Beference Mojepi / ‘Modern’
VYpoxkaiiHicts, T/ra / Yield, t/ha 5.24 5.88
HIPos, T/Ta / LSDgs, t/ha — 0.25
Bererauiiiauit nepion, ai6 / Growing period, days 84 87
Bucora, cum / Plant height, cm 77 88
Bwicr 6ixka, % / Protein content, % 11.2 11.9
Maca 1000 3epemn, r / Thousand kernel weight, g 52.1 46.5
IponyxruBHa KyIIUCTICTh, cTeben / Productive 1.80 1.70
tillering, stems
3epen y kosoci, mrr. / Number of kernels per spike 24 26
JosxwuHa Kojoca, cM / Spike length, cm 7.9 8.8
CriiikicTs, 6ais: / Resistance score, points:
— o aertiouoi caxkku / loose smut 3 9
— 1o kam'stoi caxkku / head smut 3 9
— 1o rexpMinTocmopiosy / Helminthosporium diseases 4 7
— no suisaranns / lodging 7.5 7.8
— 1o nocyxu / drought 9 9

VY pesynbrari moAajiblIol CEJeKIi METOI0M
riopuan3ariii CTINKOTo 10 BUISTaHHS OCTUCTOTO COPTY
[NapHac 3 Gesocroro Jjiniero 04-481 (3BepiueHHs /
I'panan) crBopeHo npyruii 6e3octuii copt Kontpacrt.
v 2015-2016 pp- y KOHKYPCHOMY
COpPTOBUNIPOOYBaHHI 1HCTUTYTY BpPOKAHHICTH COPTY
OyJia BHIIIOIO 32 HAI[lOHAIFHHE cTaHaapT Biiperp Ha
0,18 t/ra (4 %) 3a pius 4,43 T/ra (tabm. 2). 3a
TPUBAJIICTIO BereTariiiHoro nepiony (83 mg00u 3a 85
110 y cTaHmapTy) copT cepeaHpocTUriid. Ha Bimminy
Biji Oe3octoro copry [paHan BiH Mae MiBUIICHY
cTilikicTh 0 BwisiranHs (9 OamiB) i 0 ypasKeHHs
30yTHHKaMH TeJIbMiHTOCTIOpio3y (8 0ajtiB), MalouH K
1 copT MoJiepH TakoX CTIHKICTB JI0 Ca)KKOBHX XBOPOO
1 BHIUISIOUMCh HHU3bKOpOCHicTIO (60 cM), aje Mae
CEepeJTHIO TOBKUHY Kooca (7,8 cum).

YV JlepxaBHuii peectp copt KoHtrpacT BHECEHO
B 2019 p. 3a TepeBWIIECHHS BPOKAWHOCTI HAJ
YMOBHHMM cTaHaapToM Ha 12 % 3a piBHs 4,83 T/ra B
2017-2018 pp., BiH Mae 8-9 OamiB cTiMKOCTI 11O
BWISATaHHS, IJBUILIEHY CTIHKICTh 10 ypaXKeHHS
30yIHUKaMH TenbMiHToCcopio3y (8 OamiB) 1 9 GamiB
CTIHAKOCTI J10 JIETFOUOI CAXKKH.
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Further breeding resulted in the second
awnless cultivar, ‘Kontrast’, which was created by
hybridization of lodging-resistant awny cv. ‘Parnas’
with awnless line ‘04-481’ (‘Zvershennia’/*Granal’).
A competitive variety trial was conducted at the
Institute in 2015-2016 and it was found that this
cultivar yielded 4.43 t/ha, which was 0.18 t/ha (4%)
more than the yield from the national reference
cultivar, ‘Vzirets’ (Table 2). As to growing period,
the cultivar was medium-ripening (83 days vs. 85
days in the reference cultivar). In contrast to awnless
cv. ‘Granal’, it showed increased resistance to
lodging (9 points) and to the pathogens of
Helminthosporium diseases (8 points); it was also
resistant to smut diseases, like cv. ‘Modern’. Its plant
were short (60 cm), but spike were medium-long
(7.8 cm).

Cultivar ‘Kontrast’” was included in the State
Register in 2019, because it yielded 4.83 t/ha in
2017-2018, or 12% more than the conventional
reference cultivar. Its lodging resistance score was 8-
9 points; it also showed enhanced resistance to the
pathogens of Helminthosporium diseases (8 points)
and loose smut (9 points).
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Tadauus 2. PiBenb nokasHukiB o3Hak copty Konrpact y nopiBHsiHHI 31 ctanaaprom, 2015-2016 pp.
Table 2. Characteristics cv. ‘Kontrast’ in comparison with the reference cultivar, 2015-2016

PiBenb nokasuuka osuaxu / Level

Osuaka / Feature crangapty Biipens / . R
Referen}:)e zv. ‘\Il)zirets’ Kowrpacr / “Kontrast

VYpoxaitHicts, T/ra / Yield, t/ha 4.25 4.43
HIPgs, T/ra / LSDgs, t/ha - 0.11
Bereraniiinmii nepion, ai6 / Growing period, days 85 82
Bucota, cum / Plant height, cm 70 60
Bwmicr 6inxka, % / Protein content, % 12.2 12.4
Maca 1000 3epemn, r / Thousand kernel weight, g 43.0 45.0
TponykriBHa KyuwCTiCTS, cTeben / Productive 1,60 160
tillering, stems
3epen y xosoci, mt. / Number of kernels per spike 22 24
Jlosxuna xojoca, cM / Spike length, cm 7.20 7.80
Criiikicts, Ganis: / Resistance score, points:
— 10 JieTro4uoi caxku / 00se smut 8 9
— 10 kam'stHoi caxkku / head smut 8 9
— 1o rexpMinTocmopiosy / Helminthosporium diseases 7 8
— no suisaranns / lodging 8 9
— 1o nocyxu / drought 9 9

Po3BuBaroun HampsiM cemnekiii 6e30cToro
STAMEHIO, IUISIXOM CXpPEIIyBaHHS OCTHUCTOI JiHii
06-09 (IP 6898 / I'ama) i3 0e30CTHUM COPTOM
BiTpax Oyio cTBOpeHO HACTYMHUM O€30CTHIT COPT
Kpeuer pizHOBHIY inerme 3 MOKpameHUMH
MOKa3HUKAMH  TOCIONAPCHKUX  O3HaK. Y
KOHKYPCHOMY COPTOBUIIPOOYBaHHI 1HCTHTYTY 3a
2016-2017 pp. BpoxaiHICTh COPTY Oylia BUILOIO,
HIDDK y OCTHUCTOTO cTaHmapty Bsipenps Ha 8 % 3a
cepeanboi 5,34 1/ra (Tabm. 3).

Copt Kpeuer cepennpocturnuii (84 nodn),
Hu3bKOpocnuid (61 cMm), cTilikuii 1o BuiasranHs (9
OaniB), mocyxu (9 OaniB), 30yIHHMKIB CaKKOBUX
xBopoO (9 OamiB). Crilikicte 10 30yJHUKIB
reJIbMIHTOCIIOPi03y ImiaBHUIIeHa (8 OamiB).

3a pe3yabTaTaMu JepxKaBHOT
kBamdikaniinoi excrmeptuzu B 2013-2020 pp.
0esoctmii copt Kpewer BHeceno B 2020 p. mo
HepxaBuuoro peectpy aius 30d Cren i Jlicocten
VYkpainu 3a BpoxaiHicTh y 30Hi Creny 3,44 T/ra
(+0,73 T1/ra Mo yMOBHOTO CTaHAAapTy) i B 30HI
Jlicocremy 5,29 t/ra (+1,06 T/ra no cranmapry),
CTi#iKkicTh 10 Buisradds 9,0 OamiB, 10 JI€TIOYOL
caxku — 9,0 Oamis.

VY nopanpmoMy METOAOM TiOpuau3zauii npu
CXpelyBaHHI CTIMKOTO 1o BIUISITAHHS
CepelHhOPOCIIOro ocTucToro copry Eruker 3
6e3ocTuM copToM MoJepH 3i cadKo CTIHKICTIO
710 BWISITaHHA Ta OUIbII BHCOKOIO COJIOMHHOIO B
pe3ynbTariB peKoMOiHaIil CTBOPEHO CTIMKUI 10
BWJISSTAHHS HHU3bKOpoOCIHii Oe3zoctuil copt I[Hep
pi3HOBHIY inerme.

Developing awnless barley breeding,
breeders crossed awny line ‘06-09’ (‘IR 6898’ /
‘Gama’) with awnless cv. ‘Vitrazh’ and created
the next awnless cultivar, ‘Krechet’ of var.
inerme, with improved economic
characteristics. In a competitive variety trial
conducted at the Institute in 2016-2017, this
cultivar yielded on average 5.34 t/ha, which was
8% more than the yield from the awny reference
cultivar, ‘Vzirets’ (Table 3).

Cultivar ‘Krechet’ is medium-ripening (84
days), short (61 cm), resistant to lodging (9
points), drought (9 points), and the pathogens of
smut diseases (9 points). Its resistance to the
pathogens of Helminthosporium diseases is
increased (8 points).

Based on results of the state qualifying
examination in 2013-2020, awnless cv.
‘Krechet” was included the State Register in
2020 to be grown in the Steppe and Forest-
Steppe of Ukraine, because it yielded 3.44 t/ha
(+0.73 t/ha to the yield from conditional
reference cultivar) in the steppe and 5.29 t/ha
(+1.06 t/ha to the yield from reference cultivar)
in the forest-steppe, was resistant to lodging
(9.0 points) and loose smut (9.0 points).

Subsequent hybridization of lodging-
resistant, medium-tall awny cv. ‘Etyket’ with
awnless cv. ‘Modern’, which was less resistant
to lodging because of taller stems, resulted in
lodging-resistant, short awnless cv. ‘Iner’ of var.
inerme.
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Ta6auns 3. PiBeHb nokaszHukiB o3Hak copry Kpeuer y nopiBHsiHHI 31 cranmaptom, 2016-2017 pp.
Table 3. Characteristics cv. ‘Krechet’ in comparison with the reference cultivar, 2016-2017

PiBenn nokasuuka osuaxu / Level

Osuaka / Feature crangapty Biipens / . s
Referenéoe zv. ‘\Il)zirets’ Kpeuer / "Krechet

VYpoxaitHicts, T/ra / Yield, t/ha 494 5.34
HIPgs, T/ra / LSDgs, t/ha - 0.22
Bereraniiinuii nepion, ai6 / Growing period, days 87 84
Bucota, cum / Plant height, cm 70 61
Bwmicr 6inxka, % / Protein content, % 11.3 114
Maca 1000 3epemn, r / Thousand kernel weight, g 42.0 42.5
TponykriBHa KyuwCTiCTS, cTeben / Productive 1,60 195
tillering, stems
3epen y xosoci, mt. / Number of kernels per spike 23 25
Jlosxuna xojoca, cM / Spike length, cm 7.2 8.2
Criiikicts, Ganis: / Resistance score, points:
— 10 JieTro4uoi caxku / 00se smut 8 9
— 10 kam'stHoi caxkku / head smut 7 9
— 1o rexpMinTocmopiosy / Helminthosporium diseases 7 8
— no suisaranns / lodging 8 9
— 1o nocyxu / drought 9 9

YpoxaiiHicTh copTy [HEp B KOHKYpCHOMY
coproBunpoOysanHi 2016-2018 pp. Oymna Ha 10 %
BHINOIO BiJ cTaHmapty Bsipems 1 ckimama B
cepenubomMy 5,23 T1/ra (tabn. 4). TpusamicTh
BereTaiiiHoro mepiomy cepemHs (85  mi0).
Bezoctuit copt lHep BUAINAETHCA, OKPIM BHCOKOL
BpPOXAMHOCTI, TaKoX HU3BKOPOCIICTIO, BHCOKOIO
cTilikicTio 1o BuisranHs (9 6aniB), 7o 30yIHUKIB
SIK CaXKKOBHX XBOPOO, TaK 1 TeJbEMIHTOCIIOPiO3Y,
Maro4yd JIOCTaTHIO TPOAYKTHBHY KYIIUCTICTh
(1,90 cteben).

In a 2016-2018 competitive variety trial,
cv. ‘Iner’ yielded on average 5.23 t/ha, or 10%
more than reference cv. ‘Vzirets’ (Table 4). The
growing period was medium (85 days). In
addition to high yield capacity, awnless cv.
‘Iner’ is noticeable for short stems, high
resistance to lodging (9 points), to the pathogens
of both smuts and Helminthosporium diseases,
and sufficient productive tillering capacity
(1.90 stems).

Ta6auns 4. PiBeHb oKa3HUKIB 03HaK copTy [Hep y mopiBHsHHI 31 cTanaaprom, 20162018 pp.
Table 4. Characteristics cv. ‘Iner’ in comparison with the reference cultivar, 2016—2018

PiBenn nokaszHuka o3uaxu / Level

Osnaka / Feature CTaH/apTy Bezipegb / ’ Tnep / “Tner’
Reference cv. ‘Vzirets

YpokaiiHicts, T/ra / Yield, t/ha 475 5.23
HIPgs, 1/ra / LSDgs, t/ha - 0.28
Bereramiiiauit nepion, ai6 / Growing period, days 85 85
Bucora, cum / Plant height, cm 75 62
Bwicr 6inka, % / Protein content, % 12.6 12.7
Maca 1000 3epemn, r / Thousand kernel weight, g 43.0 45.0
IMpoaykTrBHA KyIIKCTiCTh, cTe6er / Productive
e 1.6 1.9
tillering, stems
3epen y kosoci, mrt. / Number of kernels per spike 22 26
JosxwuHa kKosoca, cM / Spike length, cm 7.3 8.3
Criiikicts, 6anis: / Resistance score, points:
— 110 netroyoi caxkku / loose smut 8 9
— 1o kaMm'snoi caxkku / head smut 8 9
— jo renpMiHTocnopiosy / Helminthosporium diseases 8 9
— o Buisaranss / lodging 8 9
— o nocyxu / drought 9 9

ISSN 1026-9959. Cenexig 1 HaciHaunTBO. 2024. 126

27




bezoctuii copt Inep BHeceno B 2021 p. go
HepxaHoro peectpy ais 30H Cremy, Jlicoctemny i
[omiccs 3a BpoxaitHicTio 3a 2019-2020 pp.
JieprKaBHOI ekcriepTusu B 30Hi Creny 3,33-4,87 1/ra
(+0,62—2,19 1/ra 10 YMOBHOTO CTaHAAPTY), B 30HI
Jlicocreny — 5,33-5,39 1/ra (+0,97-1,11 1/ra) i B
3oHi [lomices 3,77-4,15 t/ra (+0,09-0,51 1/ra), a
TaKOXX CTIMKICTIO IO JIETIOYOi CaXXKH Ha pIiBHI
9 Gaunis.

Hns ctBopenHs 6e3ocroro copty ['epkynec 3
KpaIMMH MOKa3HUKAaMH TOCTIOIAPCHKUX 03HAK, HIXK
y ©Oe3octoro copty MonepH, Oyio mpoBeAeHO
CXpeIlyBaHHA 3 3aTy9eHHIM iHo3eMHHX copTiB Fink
1 Arikada.

besocty mimiro 07-1223 (6e3octuii copr
I'panan / octuctmit copr Fink) Oyno cxpemeno 3
CTIMIKMM 10 BIIISITAHHS OCTHCTUM copToM Arikada 3
Himeuunnn. B koHKypcHOMY copTOBHIPOOYyBaHHI
iHCcTHTYTY B yMOoBax 2017-2019 pp. BpokaiiHIiCTh
copry Iepkynec cknana 5,28 T/ra, mo Ha 12 %
BUIE, HIX Yy cTanmapry Bsipens 1 Ha 8 % y
MOPIBHAHHI 3 TEPIIMM HamuM O€30CTHM COPTOM
MogepH (tabx. 5). 3a TpUBATICTIO BETETAIliITHOTO
mepiomy copt cepeaHpocTUrni (85 mid).

Awnless cv. ‘Iner’ was included in the
State Register in 2021 to be grown in the steppe,
forest-steppe, and woodlands, since according
to the state examination in 2019-2020, it
yielded 3.33-4.87 t/ha (+0.62—2.19 t/ha to the
conditional reference cultivar) in the steppe,
5.33-5.39 t/ha (+0.97-1.11 t/ha) in the forest-
steppe, and 3.77—4.15 t/ha (+0.09—0.51 t/ha) in
the woodlands. In addition, its loose smut
resistance score was 9 points.

In order to create awnless cv. ‘Herkules’
with better economic characteristics than those
of awnless cv. ‘Modern’, breeders used foreign
cvs. ‘Fink’ and ‘Arikada’.

Awnless line ‘07-1223° (awnless cv.
‘Granal’ /awny cv. ‘Fink’) was crossed with
Germanan lodging-resistant awny cv. ‘Arikada’.
In a competitive variety trial conducted at the
Institute in 2017-2019, cv. ‘Herkules’ yielded
5.28 t/ha, which was 12% more than the yield
from reference cv. ‘Vzirets’ and 8% more than
our first awnless cv. ‘Modern’ yielded (Table 5).
By growing period length, this cultivar is
medium-ripening (85 days).

Ta6auns 5. PiBeHb noka3HuUKiB 03Hak copty ['epkysec y nopiBHsHHI 31 crannapToM, 2017-2019 pp.
Table 5. Characteristics cv. ‘Herkules’ in comparison with the reference cultivar, 20172019

PiBeHp noka3uuka o3naku / Level
CTaHIAPTy
Feature Bsipens / Iepkynec / Mogneps / Konrpacr /
Reference cv. ‘Herkules’ ‘Modern’ ‘Kontrast’
‘Vzirets’
Ypokaiinicts, T/ra / Yield, t/ha 472 5.28 4.87 4,94
HIPgs, 1/ra / LSDgs, t/ha - 0.21 0.21 0.21
l;;;sTaumHHH nepion, 1i6 / Growing period, 85 85 84 81
Bucora, cum / Plant height, cm 70 60 85 60
Bwmicr 6inxka, % / Protein content, % 12.5 12.7 12.0 12.6
Maca 1000 3epem, r / Thousand kernel weight, g 42.0 43.0 43.5 44.0
lt[po,Z.[yKTI/IBHa KyIucTicTs, creben / Productive 1.60 1.90 1.70 1.70
tillering, stems
gg?keen y komoci, mrt. / Number of kernels per 0.8 235 24.0 215
JoxuHa xosoca, cM / Spike length, cm 7.10 7.70 8.00 7.00
CrilikicTs, 6aniB: / Resistance score, points:
— 110 netroyoi caxkku / loose smut 8 9 9 9
— 1o kaMm'sHoi caxkku / head smut 8 9 9 9
— 1o renbMiHTOCTOpio3y / Helminthosporium
diseases 8 9 7 8
— o Buisaranss / lodging 8 9 7 9
— o nocyxu / drought 9 9 9 9
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Copt Tepkynec Hu3bkOpocauii (60 cm) i
cTifikuii no BunsranHa (9 OainiB), YMM BUTiIHO
BUPI3HSETHCSI B MOPIBHAHHI 3 0€30CTUM COPTOM
MopnepH, sxuii 6inbl BUCOKopociui (85 cMm) 1 Mae
HEJOCTaTHIO CTiMKicTh n0 BuisraHHs (7 OaniB).
Maca 1000 3epen copty [epkynec 3a mi poku
cranoBuia 43,0 1, matixke 5K i B Mozuepny (43,5 1).
[lponykTuBHa  KyIIUCTICTb COPTYy  JOCTaTHs
(1,90 cre6en npu 1,70 cTeben y Mozaephy).

besoctuii copr I'epkynec 3a pesyabraraMu
nepskaBHOI ekcrieptrsu 3a 2020—2021 pp. BHECEHO
B 2021 p. no [lep:xaBHOTO peECTPy COPTIB POCIIHH,
NPUIATHUX Ul MOIIMPEHHS B YKpaiHi B 30HaX
Cren, Jlicoctenm 1 Ilomiccs 3a  BHCOKOIO
BpokaiHicTio B 30HI Cren — 4,66-4,84 1/ra (164-
181 % mo ymoBHOro craHmapty), Jlicocrem —
5,14-5,60 1/ra (111-128 %) i Iomiccst — 3,79—4,57
t/ra (103—120 %), 3a CTIHKICTIO 10 ypa)kKeHHs
30yTHHKOM JIeTI040i caxxku (9 OamiB).

Y 2023 p. ans kBamiikaniiHoi eKCIIepTH3u 3
2024 p. mepemaHo CTPECOCTIMKWN Oe30CTHUH cOpT
sporo sumeHio Spenp pisHoBumy inerme. Jlus
CTBOpPEHHS copTy Speus Oyao mpoBeAcHO
CXpelryBaHHA 0€30CTOro copTy BiTpaxk 3i cTifikuM
no BunsraHHs coprom Pasadena. B riOpuaniit
MOMYJSAIiT BUAIeHO Oe30cTy miHifo 18-249, ska 3a
pe3yibpTaTaMu KOHKYPCHOTO COPTOBUIIPOOYBaHHS B
2021-2023 pp. mana Ha 9 % BUILYy BpOXaiHICThH
3epHa y TOpIBHSIHHI 3i CTaHHapToM ABTyp NpH
piBHi 4,74 T/ra (Tabm. 6).

Cultivar ‘Herkules’ is short (60 cm) and
resistant to lodging (9 points), which favorably
distinguishes it in comparison with awnless cv.
‘Modern’, which is taller (85 cm) and less
lodging resistant (7 points). The thousand kernel
weight in cv. ‘Herkules’ in these years was 43.0
g, almost the same as in cv. ‘Modern’ (43.5 g).
The productive tillering capacity of this cultivar
is sufficient (1.90 stems compared to 1.70 stems
in cv. ‘Modern’).

Based on results of the state examination in
2020—2021, awnless cv. ‘Herkules’ was included
in the State Register in 2021 to be grown in the
steppe, forest-steppe, and woodlands, where it
yielded 4.66-4.84 t/ha (164-181% related to the
conditional reference cultivar), 5.14-5.60 t/ha
(111-128 %), and 3.79-4.57 t/ha (103—120%),
respectively. Its loose smut resistance score was
9 points.

In 2023, stress-resistant awnless spring
barley cv. ‘Yarets’ (var. inerme) was submitted to
qualifying examination from 2024. To create cv.
“Yarets’, breeders crossed awnless cv. ‘Vitrazh’
with lodging-resistant cv. ‘Pasadena’. From the
hybrid population, awnless line ‘18-249° was
selected. According to results of a competitive
variety trial in 2021-2023, it yielded 4.74 t/ha, or
9% more grain than from reference cv. ‘Avhur’
(Table 6).

Taoauus 6. PiBeHp MOKa3HUKIB 03HAK COpTY Spemnp y MopiBHIHHI 31 cTaHmaproM, 2021-2023 pp.
Table 6. Characteristics cv. ‘Yarets’ in comparison with the reference cultivar, 2021-2023

PiBenn nokasnuka o3naku / Level

Osnaka / Feature CTaHIApTY A?ryp / If\’eference Stpets / “Yarets’
cv. ‘Avhur

YpoxkaiiHicts, T/ra / Yield, t/ha 4,34 474
HIPgs, 1/Ta / LSDgs, t/ha - 0.21
Bererauiiinuii nepion, ai6 / Growing period, days 82 83
Bucota, cMm / Plant height, cm 51 55
Bwmicr 6iska, % / Protein content, % 12.8 12.1
Maca 1000 3epen, r / Thousand kernel weight, g 42 42
IMpoxykTuBHA KyIIKHCTiCTh, cTeben / Productive
e 1.6 1.9
tillering, stems
3epen y kozoci, mit. / Number of kernels per spike 22 25
JoxuHa xosoca, cM / Spike length, cm 7.1 7.2
CrilikicTs, 6aniB: / Resistance score, points:
— jio srettouoi caxku / loose smut 8 9
— o kam'stoil caxku / head smut 8 9
— o reapMinTocnopiosy / Helminthosporium diseases 8 9
— mo Bwisranss / lodging 8 9
— no mocyx# / drought 9 9
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3a TpUBAJICTIO BETETAIIIHHOTO TMEPioxy COpT
cepennbocTurni (83 nobm) 5K i craHmapT ABryp
(82 modwm). Copt Sfpeun HU3BKOpOCTHE (55 cMm),
HaJ3BUYAMHO CTiHKWK mo0 Bwisaranas (9 OaiiB).
Maca 1000 3epen copty cranoBmia 42,0 r.
[IponyxruBHa KymucTicTh Oyna Ha piBHi 1,9 creben.
CopT CTIMKHH 70 JETIOU01 Ta KaM'sHOI Ca)OK 1 10
rempMiHTOCTIOpio3y (9 OaliB), a TakoX IO TMOCYXH
(9 Ganis).

Y mopaneuriii cenexuii 3a 2017-2024 pp. Oyno
CTBOpEHO Ta oriHeHo B 2023-2024 pp. HOBI 6e30cCTi
miHiI B KOHKYpCHOMY  COPTOBHIIPOOYyBaHHI,
KOHTPOJIFHOMY Ta CEJIEKL[IHHOMY pO3CaJHHUKAX.

Y KOHKypCHOMY cOpTOBUIIpOoOyBaHHi 3a 2023-
2024 pp. omineno minii, omepxkani B 2020 p. y
CEJIEKI[IHHOMY DPO3CaJHUKY, Cepell SKUX BHILICHO
Tpu 0€30CTi JiHii 3 BUIIOI BiJ CTaHAApTy ABTYp
BpoxaiiHicTiI0O Ha 6-20 %: 1. 20-423 (MogmepH X
Novosadsky 294) — Ha 6-15 %, 1. 20-546 (Moaepu
X 1. 13-1264) — na 13-20 %, n. 20-606 (12-655 x
Honeupkuii 12) — Ha 27-10 % BiAmoBizHO 10 POKiB
JOCIIKEHHS, Ki BUPI3HSIINCS TAKOXK CTIHKICTIO 10
BWISTAHHS Ta J0 YPaXCHHsS 30yJHHUKaMH XBOPOO
(Tabm. 7).

In terms of the growing period lenght, this
cultivar is medium-ripening (83 days), like
reference cv. ‘Avhur’ (82 days). Cultivar ‘Yarets’
is short (55 cm) and extremely resistant to lodging
(9 points). The thousand kernel weight in this
cultivar was 42.0 g. The productive tillering
capacity was 1.9 stems. The cultivar is resistant to
loose and head smuts as well as to
Helminthosporium diseases (9 points); it is also
drought resistant (9 points).

Due to ssubsequent breeding in 2017-2024,
new lines were created and evaluated in
competitive variety trials, control and breeding
nurseries in 2023-2024.

In a competitive variety trial in 2023-2024,
lines obtained in the breeding nursery in 2020
were evaluated. Of them, three awnless lines
yielding more by 6-20% than reference cv.
‘Avhur’ were selected: line ‘20-423° (‘Modern’ x
‘Novosadsky 294’; by 6-15%), line ‘20-546’
(‘Modern’ x line ‘13-1264’; by 13-20%), and line
20-606’ (line ‘12-655" x ‘Donetskyi 12°; by 27-
10%). The lines were also distinguished by
resistance to lodging and pathogens (Table 7).

Taonauus 7. PiBeHp MOKa3HUKIB 03HAK cCOpTY Spenp y mopiBHAHHI 3i craHmaptoM, 2021-2023 pp.

Table 7. Characteristics cv. ‘Yarets’ in comparison with the reference cultivar, 2021—2023
PiBenp mokasHuka o3Haku / Level
Osnaxa / Feature CTE‘FI;HfapTy ABIYP /| s 20-423 /| Jliwin 20-546 / | inis 20-606 /
elerence cv. Line 20-423° | Line ‘20-546" | Line ‘20-606’
Avhur
YpoxkaiiHicts, T/ra / Yield, t/ha 3.09 3.50 3.58 3.64
HIPgs, 1/ra / LSDgs, t/ha - 0.25 0.25 0.25
Ber_eTauiﬁHI/H‘/'I nepio, ai6 / Growing 82 83 81 82
period, days
Bucota, cum / Plant height, cm 51 50 52 54
Bwicr 6inka, % / Protein content, % 12.8 13.5 13.1 13.8
Ma_ca 1000 3epew, r / Thousand kernel 42 43 44 a1
weight, g
HpO}Z[yK.TI/IBP.Ia K}_/mHCTiCTL, creben / 16 18 17 19
Productive tillering, stems
3epen y KOﬂoc_:i, wrt. / Number of 29 24 25 26
kernels per spike
Jlosxuna kojoca, cM / Spike length, cm 7.1 7.3 7.4 7.6
CrilikicTs, 6anis: / Resistance score,
points: 8 9 9 9
— 1o Jetouoi caxkku / l0ose smut
— 1o kam'stHoi caxkku / head smut 8 9 9 9
— JI0 TeJBMIHTOCTIOpio3Y / 8 9 9 9
Helminthosporium diseases
— o Buisaranss / lodging 8 9 9 9
— o nmocyxu / drought 9 9 9 9
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VY KOHTPOJIHLHOMY PO3CATHHUKY OIIIHEHO JIiHii,
omepxani B 2021 p., cepen AKUX BHOIICHO IICTh
BHUCOKOBPOXaHUX JIiHIM 3 BUIIOIO BiJ CTaHAAPTY
ABryp ypoxaimictio Ha 6-20 %: 1. 20-356
(Mopnepn x Beatrix) — Ha 6 %, 1. 21-644 (MoaepH
x Prestige) — mHa 24 %, m. 21-680 (Kpeuer X
Novosadsky 294) — na 14 %, 1. 21-845 (Imep x
Honenwkwii 12) —ua 7 %, 1. 21-843 (Inep x Beatrix)
—mHna 11 %, 1. 21-818 (MozaepH x Ilonus) — Ha 4 %.

VY cenekmifHOMY pO3CaJHHUKY OI[IHEHO JiHii,
onepxkani B 2023 p., cepesl AKUX BUJUICHO 23 Kpaii
3a OIiHKaMH 0€30CTi JIiHi1 3 TIOpUIHUX KOMOIHAITIH
Kontpact X Scrabble, Mogepa x Scrabble,
I'epkynec x Novosadsky 294, Kpeuer x Arpapiii,
15-1246 x Scrabble, KpeueT % Scrabble, Moaeph x
Aximtec, Moaepn x Gladys, Konrpact x Arpapiid,
I'epkynec xScrabble, 15-1264 x NSGJ-1.

Takum  ymHOM, BHepmie B YKpaiHi
PO3pO0IIEHO Ta PO3BUHYTO HAMPSIM CENEKIIil Iporo
SIMEHI0O Ha 0€30CTiCTh, B pe3yJbTaTi SIKOTO
OUIIXOM ~ PEeKOMOIHALlii  MpH  CXpellyBaHHi
pi3HOMaHITHHX 0€30CTHX 1 OCTUCTHX COPTIB i JiHIN
CTBOPEHO M'ATh 0Oe3ocTuX copTiB  (Tepiui
yKpaiHChKui Oe3octwii copT MojiepH, a TakoX 3
MOKPAIeHUMH  TOKa3HUKaMH  BPOXKAHHOCTI,
CTIMKOCTI JT0 BIJIATAHHS Ta Ypa)KeHHS 30y THUKAMU
xBopoO Gezocti coptu Kontpact, Kpeuer, [nep i
I'epkynec), BuHecenux B 2011-2021 pp. 10
Jlep>kaBHOTO PEECTPY COPTIB POCIHH, MPUAATHHX
Ui TIomMpeHast B Ykpaini. Y 2023 p. mepenaHo
JUTS KBaJTi(hiKamiitHOT eKCrepTu3u HOBHM 0e30CcTHid
HaJ3BUYANHO CTIHKWH 10 ekcTpeMalbHuX (POHIB
copt Spenb, a TakoXX CTBOPEHO 32 HOBI IiHHI
Oe3octi JiHII. Y pe3ynbTari OLIHOK 0€30CTHX
copriB.  Monepn, Konrpact, Kpeuer, Inep,
I'epkynec, Speup 1 HOBuX ©0€30CTHUX JIiHIH
YCTaHOBJIEHO OCOOJHMBOCTI pIiBHS TOKAa3HUKIB
TOCIIOJIAPCHKUX O3HAK IIMX COPTIB, 1X MO3UTUBHI i
HEraTHBHI BJIACTMBOCTI Ta TMOKpAIICHHS O3HAK
3aBJIKM TIEPEBUIEHHIO 1X TMOKa3HHWKIB Hal
O3HAaKaMW CTaHJAApTiB, 30KpeMa BPOXKaHHOCTI,
CTIMKOCTI 10 ypakeHHA 30yAHHMKaMH JIETIOYOi Ta

KaM'ssHO1 CaXKOK, OOpOoITHHUCTOT pocu,
TeIIbMIHTOCTIOPiO3Y, CTIHKOCTI 1O BWJIATaHHS 1
MOCYXH.

CrBopeHo 0Oe3ocTi copTH Ta IiHIT €
MPUCTOCOBAHUMHU JI0 YMOB BUPOIIYBaHHS B YKpaiHi
Ha BIJIMiHY BiJl COPTiB iHO3€MHOI CEJIEKIIii.

BucHoBkn.

VY pe3ynbTarti yCinmmoi po3po0KH Ta pO3BHTKY
HampsIMy CEJIEKIi Sporo sSUMEHr Ha Oe30CTiCTh
IUISIXOM CXPEIIyBaHHS MK OCTHCTUM COPTOM
3BepiieHHs Ta 6e30cTiM copToM [ 'panan (pxeperom
0€30CTOCTI) CTBOPEHO BHCOKOBPOXKAMHUHA Ta 3
TPYTIOBOIO  CTIHKICTIO JI0 30yIHHKIB CaXXKOBUX
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Lines obtained in 2021 were evaluated in
the control nursery. Of them, six high-yielding
lines (yielding more than reference cv. ‘Avhur’
by 6-20%) were selected: line ‘20-356’
(‘Modern’ x ‘Beatrix’; by 6%), line ‘21-644’
(‘Modern’ x ‘Prestige’; by 24%), line ‘21-680°
(‘Krechet’ x ‘Novosadsky 294’; by 14%), line
21-845’ (‘Iner’ x ‘Donetskyi 12°; by 7%), line
21-843” (‘Iner’ x ‘Beatrix’; by 11%), and line
‘21-818’ (‘Modern’ x ‘Podyv’; by 4%).

Lines obtained in 2023 were evaluated in
the breeding nursery. Of them, 23 best lines
from hybrid combinations ‘Kontrast’ x
‘Scrabble’, ‘Modern’ x ‘Scrabble’, ‘Herkules’ x
‘Novosadsky 294°, ‘Krechet’ x ‘Ahrarii’, line
“15-1246° x ‘Scrabble’, ‘Krechet’ x ‘Scrabble’,
‘Modern’ x ‘Akhiles’, ‘Modern’ x ‘Gladys’,
‘Kontrast’ x ‘Ahrarii’, ‘Herkules’ x ‘Scrabble’,
line ‘15-1264" x ‘NSGJ-1" were selected.

Thus, for the first time in Ukraine, awnless
spring barley breeding was initiated and
developed. It resulted in five awnless cultivars
obtained through recombinations  when
different awnless and awny cultivars and lines
were crossed (the first Ukrainian awnless cv.
‘Modern’, as well as cvs. ‘Kontrast’, ‘Krechet’,
‘Iner’, and ‘Herkules’ with improved yield and
resistance to lodging and pathogens). These
cultivars were included in the State Register in
2011-2021. In 2023, a new awnless cultivar,
“Yarets’, which is highly resistant to extreme
factors, was submitted to qualifying
examination. Thirty-two new valuable awnless
lines were also created. Due to assessments of
awnless cv. ‘Modern’, ‘Kontrast’, ‘Krechet’,
‘Iner’, ‘Herkules’, and ‘Yarets’ and new
awnless lines, their economic characteristics,
beneficial and negative features were
determined.  Their  characteristics  were
improved in comparison with those of the
reference cultivars, in particular they yielded
more, were more resistant to the pathogens of
loose and head smuts, powdery mildew,
Helminthosporium diseases, lodging, and
drought.

Unlike foreign cultivars, our cultivars and
lines are adapted to growing conditions in
Ukraine.

Conclusions.

Successful initiation and development of
spring barley breeding for awnlessness by
crossing between awny cv. ‘Zvershenia’ and
awnless cv. ‘Granal’ (the source of awlessness)
resulted in high-yielding awnless cv. ‘Modern’
with group resistance to smuts. Subsequent
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XBOpoO Oe3octuii copt MozepH. Y momaibiioMmy
CENEeKI[IfHOMY TIpOIleci CTBOPEHO Ta BHECEHO [0
Jlep’kaBHOTO PEECTPY COPTIB POCIWH, MPUAATHUX
JUTsl IOLIMpEeHHs B YKpaiHi, 6e3ocTi copti KoHTpacr,
Kpeuer, Inep, I'epkynec, a Takox NepenaHo Ha
KBaiikalliifHy  exkcrepTusy  0e30CTHil  copT
IHTEHCUBHOTO TUITY SIpels Ta BUILIIEHO HOBI O€30CTi
minii. [ocromapchki TMOKa3HUKHM HOBHUX COPTIB Y
CEeNIeKUiHHOMY  TpOLeci  MOKpamlyloTbes Y
MTOPIBHAHHI 3 TIOTIEPEAHIMH OC30CTHMU COPTAMH.
Bupimeno npobneMy CTIHKOCTI 10 BWISTAHHS Ta
ypakeHHs 30y IHUKaMU JIUCTKOBUX XBOPOO ILIIXOM
BIIPOBA/KCHHS B CENCKI[IHHMIA Tpomec COpTiB
3aXiJHOEBPONCHCHKOT CeNeKIIii.

breeding gave awnless cvs. ‘Kontrast’,
‘Krechet’, ‘Iner’, and ‘Herkules’, which were
included in the State Register of Plant Varieties
Suitable for Dissemination in Ukraine, and
awnless intensive cv. ‘Yarets’, which was
submitted to qualifying examination, and new
awnless lines. In the breeding process, the
economic characteristics of the new cultivars
are improved in comparison with the older
awnless cultivars. The problem of resistance to
lodging and pathogens of foliar diseases was
solved by involving Western European cultivars
in crossbreeding.
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