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Pedepar: BuknaneHo pesynsraru arpo6ionoridaux mociimkers (2022-2024 pp.) 3 BUKOPHUCTaHHIM
PI3HUXCYYaCHUX COPTOTHUIIIB O3UMOTO TPUTHKAIE 3 BHCOKMMH XJIiOOMEKapCHKUMH BIACTHBOCTSIMHU Ta
BPOXKaWHICTIO 3€pHA, sIKi CTBOPEHI METOIOM BHYTPIITHHOBHAOBOI TiOpuam3amii. Bcranoeieno, mo 3a
CTIPHUATIUBHUX MOTOTHUX YMOB HaHOLIbITY BpOXKaHHICTh Cepesl KOPOTKOCTEOIOBUX COPTIB MaB COPT 3MaToycCT
(7,14 1/ra), cepen cepenupopocnux — Tpudon (6,35 1/ra) Ta cepen Bucokopociux copt byker (5,56 1/ra).
Takox BU3HAYEHO BILIMB arpoeKOJIOTIYHNX (PAKTOPIB Ha BPOXKAMHICTB 1 SKICTh 3€pHA O3UMOTO TPUTHKAJIE Ta
BCTAaHOBJICHO, 1110 HAHBHIIY BPOXKAHHICTD 3¢pHA B CEPEAHBOMY 33 POKH JIOCIIHKEHb Cepesl KOPOTKOCTEOIOBHX
copriB Mamu copt XA/l 650 — 5,02 1/ra i 3maroyct — 5,09 T/ra. Y mux e COpTiB criocTepiraiacs HalOibIna
npubaBKa BpoXKaro 3epHa NpH 3actocyBanHs mimkusineHHs: 1,30 t/ra (N120) ra 1,20 1/ra (N180), BigmoinHo.
Cepen cepeaHbOPOCITUX COPTIB HAWBHUINY BPOXKaWHICTh Ta MpuOaBKy 3epHa Bix mimxweieHHs (N120)
chopmysas copt Tpudon — 4,66 1/ra ta 1,30 T/ra BinnmosigHo. [Ipn BUBYEHHI BUCOKOPOCINX COPTIB HAWBHUIILY
BpOXKaiHICTh Ta MPHOABKy 3epHa OTpUMaHO y copTy byker — 4,52 1/ra Ta 1,10 1/ra BiAnosigHo. Bucokoro
HaTypOIO 3epHa Biq3HaYauch coptd Tumodiit (704 r/m), Papurer (726 r/m) Ta Byker (707 r/m). BomHouac 3a
OCHOBHHMMH ITOKa3HMKaMH SKOCTI 3€pHa JOCHIJKYBaHi COpTH OyJIM Ha PIBHI CTAHIAPTY, 30KpeMa, BMICT
KJICHKOBMHU B OopoIiHi ckiaaas nmoHas 20%, inaexc aedopmariii kinerikoBuuu 50-60), 06’em xida 31 100 ©
OopomrHa Oinbrie 500 cm3, 3aranpHa xJTibornekapcbka OIiHKa - 8-9 Gairis.

Kuro4uoBi cjioBa: o3uMe TpUTHKAJIE, COPT, CENEKIlis, YPOKaWHICTh, SIKICTh OOpOIIIHA, TiCTa Ta XJi0a,
XJTI0OTIEKapChKi BIACTUBOCTI.

Abstract: The results of an agrobiological study (2022-2024) of different modern winter triticale
cultivars with high bread-making parameters and grain yield, which were created via intraspecific hybridization,
are presented. It was found that under favorable weather conditions, the highest yield among short-stemmed
cultivars was harvested from cv. ‘Zlatoust’ (7.14 t/ha); the highest yield among medium-tall cultivars was
harvested from cv. ‘Tryfon’ (6.35 t/ha); and the highest yield among tall cultivars was harvested from cv. ‘Buket’
(5.56 t/ha). The influence of agroecological factors on yield and quality of winter triticale grain was also
evaluated, and it was revealed that the highest mean yield of grain across the study years among short-stemmed
cultivars was harvested from cvs. ‘KhAD 650’ and ‘Zlatoust’: 5.02 t/ha and 5.09 t/ha, respectively. These
cultivars gave the greatest gain in grain yield when top-dressed: 1.30 t/ha (N120) and 1.20 t/ha (N180),
respectively. Among medium-tall cultivars, the highest yield and top dressing (N120)-attributed gain in grain
yield were recorded for cv. ‘Tryfon’: 4.66 t/ha and 1.30 t/ha, respectively. When studying tall cultivars, we
harvested the highest yield and noted the greatest gain in grain yield from cv. ‘Buket’: 4.52 t/ha and 1.10 t/ha,
respectively. Cultivars ‘Tymofii’ (704 g/dcm3), ‘Rarytet’ (726 g/dem3) and ‘Buket’ (707 g/dcm3) were
distinguished due to high test weight. At the same time, the studied cultivars were similar to the corresponding
check cultivars in terms of main indicators of grain quality, in particular, the gluten content in flour was over
20%, the gluten deformation index was 50-60, loaf volume from 100 g of flour exceeded 500 cm3, and the
overall bread-making score was §-9 points.

Key words: winter triticale, cultivar, breeding, yield, flour, dough and bread qualities, bread-making
indicators.
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Beryn

T'onoBHI 3aBHaHHSA, SIKi CTOSTH CHOTOIHI TIEPE]T
rajgy3sMH arpOIpOMECIOBOTO KOMIUIEKCY YKpaiHH —
e 3pOCTaHHA CLITBCHKOTOCTIONAPCHKOTO
BUPOOHHMIITBA, PO3LIMPEHHS CHPOBHHHOI 0a3n Ta
ACOPTUMEHTY Xap4yoBOi MPOMHUCIIOBOCTI,
BHCOKO€(DEKTUBHOTO KOMOIKOpMY. 3€pHO TPUTHKAIIE
MOBHOIO MIpOI0 MOXE 3aJ0BOJBHUTH TIOTPEOH
CYy4acHOTO TPOAOBOJNIBYOTO PHWHKY, a 3HIKEHa
coOiBapTicTh  HOro  BUPOOHHWIITBA  3yMOBITIOE
BIJITIOBIIHE TTiIBUIIICHHS KOHKYPEHTOCIPOMOXKHOCTI
IFOTO HOBOTO BHAY cupoBuHH. [lompu Bce, depes
HU3bKY MOIH(QOPMOBAHICTH 10 OCTAHHBOTO Yacy JIs
YKpaiHCBKUX BUPOOHUKIB CITHCHKOTOCHIOAAPCHKOL
MPONYKIii  KyJIbTypa TpUTHKAje  3ajHIlaacs
HEIOCTaTHBO MPHUBa0IKBOIO [ 1-5].

Y Oaratbox KpaiHax CBITY TPHUTHKAIE €
KyJBTYPOIO TOMI(DYHKIIIOHATBHOTO BUKOPHUCTAHHS,
sIKa [TOC1JTa HaJIe)KHE MiCIIe B CTPYKTYpi BUPOOHHUIITBA
pocmuaHUIBKOI  mpoaykmii  [6-11].  Cmowarky
TPUTHKAIE PO3MISAAANN TEPEBAKHO SIK KOPMOBY
KyJABTYPY JUTS BEITUKOI POTraToi Xy[o0w, aje YHCIeHH]
BUTIPOOYBaHHSI COPTIB TPUTHKAJC B Pi3HUX KpaiHax
(Kanapmi, HlIsemii, Bemwkiii bpuranii, YroprmHi,
Mexkcwutii Ta iH.) Bupogosx 1970-2005 pp. mokazanm,
0 COPTH TPHUTHKAJe BUKOPHCTOBYIOTHCS K
JIOIaTKOBa CHUPOBHMHA TIPW 3MEHIIEeHI co0iBapTOCTi
BUPOOHUIITBA XJT1I0ONIeKapChKOT MIPOTYKIIii.
MOXIMBICTE CTBOPEHHSI COPTIB TpHUTHKale 3
BUCOKMMH  XJIIOOMEKapChKUMH  BIIACTUBOCTSIMHU
JOHEJaBHA HE  pO3DISAJAlM, BBWKAIOUH  IE
HEpealbHUM Yepe3 HasBHICTh Y T€HOMI TPUTHKAJIE
KHUTHIX XpOMOCOM, 110 OJIOKYIOTh TeHU TIIEHHUIT, SIKi
KOHTPOJTIOIOTh SIKICTh KiieiikoBuHU. OJIHAK HA JaHUI
CTBOPEHHS HOBUX TIPOIYKTUBHHUX COPTIB 3 BACOKUMHU
XJTI0OMEKapCHbKUMHU ~ BIACTUBOCTSIMH ~ BBAXKAETHCSI
Ba)XJTUBUM 3aBJIaHHM ceekiii Tputukaie [12—-14].

Tputrkane, TOPIBHAHO 3 IIICHHUIICIO, MAa€
OiBII BHCOKY O3CPHEHICTh KOJIOCA 1 BEIUKY
MIPOTyKTUBHICTB, BiJIPI3HSAETHCS 3HaYHUM
(mpubnm3HO B 1,4 pa3za GibIIUM) 00'€MOM 3EPHIBKH.
3a XapyoBOIO I[IHHICTIO TPUTHKAJIE IEPEBEPIIYE
MIIEHUII0, OCKUJIBKM Ma€ MIABUIIEHHH BMICT
BitamiHiB Tpymu B i PP, a Takox onrumanbHe
CHIBBIJIHOLIICHHS! MiHEPAJILHUX PEYOBHH B 3€pHI.
BopomHo 3 11i€i KynbTypu Mae Oinblie OUIKIB 1
KIITKOBUHM,  HDK  TIIEHUI, TOMYy  HOTO
BUKOPHCTOBYIOTb ULt NPUTOTYBaHHS
BHCOKOSIKICHOTO TIeUKBa, TOPTIB Ta 1H. Y JESIKHX
perionax Typeuunnu 10 30 % OOpoIHA TPUTHKAIIS
BUKOPUCTOBYIOT Y CYMIllli 3 NIIEHUIHIUM OOPOIITHOM
JUISl BUITIKaHHS XJ1i0a. 3epHO TPUTHKAJE 3 HU3BKUM
BMICTOM OiJIKa BUKOPHCTOBYIOTh JIJISi BUTOTOBJICHHS
MaKapOHiB 1 KOHIUTEPChKUX BUPOOIB [15—17].
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Introduction

Agricultural production growth and
expansion of raw material, food and highly
efficient compound feed assortments are the
primary objectives of the today’s Ukrainian
agribusiness. Triticale grain can fully meet the
needs of the current food market, and reduced
costs of its production mean a corresponding
increase in the competitiveness of this new type
of raw material. Despite everything, due to low
awareness, until recently, the triticale crop
remained insufficiently attractive for Ukrainian
agrarians [1-5].

In many countries worldwide, triticale is a
multifunctional crop, which has taken its rightful
place in crop production [6-11]. Initially,
triticale was considered mainly as a fodder crop
for cattle, but numerous tests of triticale
cultivars in different countries (Canada,
Sweden, Great Britain, Hungary, Mexico, etc.)
in 1970-2005 showed that triticale cultivars
could be used as additional low-cost raw
materials in bakery industry. Possibilities of
creating triticale cultivars with high bread-
making indicators were not considered until
recently, as they thought it unrealistic due to the
presence of rye chromosomes in the triticale
genome, which block wheat genes for gluten
quality. However, at present, the creation of new
highly productive cultivars with good bread-
making properties is considered an important
objective of triticale breeding [12-14].

Triticale, compared to wheat, has more
kernels per spike, higher productivity and
significantly bigger (1.4-fold) caryopses. As to
nutritional value, triticale is superior to wheat,
as it contains more vitamins B and PP and is
noticeable for an optimal ratio of minerals in
grain. Triticale flour contains more proteins and
fibers than wheat, so it is used to make high-
quality cookies, cakes, etc. In some regions of
Turkey, up to 30% of triticale flour is mixed with
wheat flour to bake bread. Low-protein triticale
grain is wused for making pasta and
confectioneries [15-17].

At present, insufficient adaptability is an
urgent problem for farmers growing spiked
cereals, including winter crops. This has been
especially clearly seen in recent decades under
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Y  cydacHHUX  yYMOBax  HEBiJKJIAJHOIO
poOJIEMOIO 3€pPHOBHUX KOJIOCOBUX KYJBTYp, 30KpeMa
W 03UMHUX, € HEJIOCTaTHI PIBEHb iX aJalTHBHUX
BinacTuBocTei. OCOONMBO YITKO 1€ TPOSBISETHCS
OCTaHHIMH JNECATHIITTSAMH 32 YMOB 3MiH KJIiMaTy.
BoueBuap, cenekis He BCTUTAa€E 3a XOJOM IIMX 3MiH,
10 3yMOBIIIOE HEOOXITHICTh YIOCKOHAICHHS CXeM 1
METONIB  CTBOPECHHS BUXIJHOIO  Marepiany 3
MiIBUIIEHUMH TIOKa3HUKaMH 3UMO-, XOJOIO- Ta
MMOCYXOCTIMKOCTI, IHIINX aJaNTHBHUX BIACTUBOCTEH
Ha OCHOBI TO€JHAHHS BHYTPIIIHBOI Ta MIXBHAOBOI
ribpuauzamii, mo Aae 3MOTy ICTOTHO IMPHCKOPHTH
CTBOPEHHS BUCOKOIUTACTUYHUX POCIMHHUX CHUCTEM,
3HU3UTH PO3PHB MDX TOTEHLINHOI 1 peajbHOI0
BpPOXKaHICTIO Cy9acHUX cOpTiB TpuTukaie [18, 19].

Cy4acHi  copTM  O03UMOrO  TpUTHKaJe
XapaKTepU3yIOTECS  BHCOKOIO Ta  CTaOLIBHOIO
BPOXKaMHICTIO 3epHa Ta 3€lEHOI MacH, Kpauiolo,
MOPIBHSHO 3 MIIEHUICI0, Xap40BOIO Ta KOPMOBOIO
HiHHICTIO (T IBUIIEHUH BMICT DIIIKHY, TpUNTO(aHy,
KapOTHHOIIiB, MIKPOCJIEMEHTIB, TOILIO), CTIHKICTIO 10
HecnpusTMBUX  QaktopiB. B eBomromiiiHO-
TeHETUYHOMY IUIaHi BaXKJIMBOIO IIEPEBArOI0 KyJIbTypH
€ 1l 3maTHICTh 0 OLTBII IIBHIKOTO, MOPIBHSHO 3
IIIEHNLICIO Ta XUTOM, MOKPAILICHHS CEJIeKLiHHUMU
meronamu [20].

Mera pgaHOTO  JOCHTIJDKEHHS  JOCIHIiAWTH
arpo0ioNIOTiYHI XapaKTEePUCTUKNA CYY9acHHX COPTIB
03UMOT0 TPHUTHKAJE pI3HUX COPTOTHUIIB LIS
BUKOPHCTaHHS Y XJIIOOMEKapChKiii IPOMHUCIOBOCTI B
MIHJIMBHX KIIIMaTHYHUX YMOBaX Ta IPH 3aCTOCYBaHHI
BECHSIHOTO ITi/IXKMBJICHHS 230TOM.

MeToauka

Marepiasiom  nmociimkens  2022-2024  pp.
CITYTYBaJIM COPTH O3UMOTO TPHUTHKAJIE, SKi CTBOPEHO
B Jjaboparopii CeNekIii O03UMOr0 TPHUTHKAIIS
IHcrutyTy pocimanannTsa iM. B.SL. FOp’eBa HAAH, i3
3aJy4eHHSIM CYyYacHHX BHCOKOAJAaNTOBAaHHUX JIO
HaBKOIIMIIIHBOTO ~ CEPEJOBUINA  JIHIA  pI3HOTO
Mopdoturry. CopTi pO3NOAUTIIHCE 32 MOP(HOTHIIOM:
kopotkocteOioBi — XAJl 650, €nanb, Tumodiii,
3naroycr; cepeansopocii — Papurer, Tpudown; Parne;
Bucokopocii — byker, Jleonriii. JlocnimkeHHs COpTIiB
TPUTHKAIE O3UMOTo Oyllo 3aKiafieHo 3a Ppi3HUX
BapiaHTIB BHECEHHsS JIOOpUB: KOHTpOIL — 0Oe3
BHECEHH J00pHB, BecHsHE miKuBIeHHI (N90O—
NI180 B ¢opmi amiaunoi cemitpu — N 344 %).
JUNAHKY 711 arpOTEXHIYHUX JOCHI/DKCHb COPTIB
3aKIafaInucsl  PaHIOMi30oBaHO Y  4-pa3oBoMy
MTOBTOPEHHI, OOJTIKOBA TUTOIIA KOXKHOI TIISTHKH 25 M2.
Coptu Oyno omiHeHO 32 MOpdO-OioNOTTYHUMH
O3HAKaMH Ta TEXHOJOTIYHMMH BJIACTHBOCTSIMHU.
[TonpoBi OIIHKK TTPOBOVIIH 32 MPOTOKONIOM [21].

climate change. Obviously, breeding is not
keeping up with these changes, necessitating
improvement of algorithms and methods for
developing initial materials with enhanced
winter hardiness, cold and drought tolerance,
and other adaptive features through combination
of intraspecific and interspecific hybridizations,
which makes it possible to significantly
accelerate the creation of highly plastic plants
and reduce the gap between the potential and
actual yields of modern triticale cultivars [18,
19].

Modern winter triticale cultivars are
characterized by high and stable grain and green
mass Yyields, better food and feed wvalue
(increased contents of glycine, tryptophan,
carotenoids, micronutrients, etc.) than wheat,
and tolerance to adverse factors. In evolutionary
and genetic terms, the ability of this crop to be
improved more quickly by breeding methods
compared to wheat and rye is an important
advantage [20].

Our purpose was to investigate
agrobiological characteristics of different
modern winter triticale cultivars for suitability
of using in bakery industry under changing
climatic conditions and when applying spring
nitrogen fertilization.

Methods

Winter triticale cultivars bred in the Winter
Triticale Breeding Laboratory of the Yuriev
Plant Production Institute of NAAS from
modern highly adapted lines of wvarious
morphotypes were studied in 2022-2024. The
cultivars were categorized as follows: short-
stemmed cvs. ‘KhAD 650°, ‘Yelan’, ‘Tymofii’,
and ‘Zlatoust’; medium-tall cvs. ‘Rarytet’,
‘Tryfon’ and ‘Ratne’; and tall cvs. ‘Buket’ and
‘Leontii’.  The study included various
fertilization regimens: control (no fertilization)
and spring fertilization (N90—N180, ammonium
nitrate, N 34.4%). The plots were randomized in
4 replications. The record area was 25 m2. The
cultivars were evaluated for morpho-biological
characteristics and technological properties.
Field assessments were carried out in
compliance with the protocol [21].
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JlaGoparopHi  JOCHDKEHHS ~ TPOBOJIMIIA
naboparopii SKOCTi 3epHa [HCTUTYTYy pociMHHUITBA
im. B. S. IOp’eBa HAAH Vipainu. CxiononiOHiCTB,
HaTypy 3epHa, BMICT OlJIka Ta KIICHKOBUHH B OOPOIITHI,
SIKiCTh KJICWKOBHHH, CHJIYy OOpOIIHA, TPYXHICTb,
PO3TSDKHICTh, €NACTHUYHICTh TicTa, 00’eM XIiba
BH3HAYAIM 33 CTAaHJIAPTHAMHU MeTomuKamu [22, 23].

MaremarngHO-CTaTUCTHIHY 00pobKy
pe3yJIbTaTiB JIOCITi IKESHb MIPOBEJICHO 3
BUKOPHCTaHHSIM KOMIT I0TepHUX mporpam MS Excel
BITIOBITHO 1O TPAAWIIMHUX METOMIB  IOJHOBUX
JOCIIIKEHb [24].

B mepion npoBeaeHHs TOCTIKEHb BIPOIOBK
2022-2024 pp. morofHi yMOBU OyJid MIHJIMBUMHU Ta
KOHTPAaCTHUMH, 31 3HAYHUMH BiJXWICHHSIMH BiJ
cepeHiX OararopiyHuX MOKa3HUKIB (puc.1, 2).

Laboratory tests were carried out in the
Grain Quality Laboratory of the Yuriev Plant
Production Institute of NAAS of Ukraine.
Vitreousnesss, test weight, protein and gluten
contents in flour, gluten quality, flour strength,
dough resilience, extensibility and elasticity, and
loaf volume were determined by traditional
methods [22, 23].

Data were mathematically and statistically
processed in MS Excel in accordance with
traditional methods of field research [24].

During the 2022-2024 study, the weather
was changeable and contrasting, with significant
deviations from the multi-year average values
(Fig. 1, 2).

30
s 25
=9
£ ;20
g9
g E1s
=g
= 0-10
[T~
540
v
= 0
-5
& & & & ) & & & 5 & »
& &FFFFTFSE s T
R \ o S \3 N o & B & &
\ &N \ S S P
s & ¢ s & & & &
& & d@Q F S &£ &
& & ]
m2022-2023  m®2023-2024 = Garatopiuni / Multi-year average

Puc. 1. CepenHpoMicsiuHa TeMIiepaTrypa HOBITPs BIIPOIOBXK BereTallil TpuTHkajie o3umoro, 2022-2024 pp.
Fig. 1. Average monthly air temperature during the winter triticale growing period, 2022-2024.

g

3

=
[
=]

8

]
o

[
o

KUIBKicTE omamiB, MM/
B
o

Precipitation amount, mm

)
o

m2022-2023

m2023-2024

= Garatopiuni / Multi-year average

Puc. 2. CepennpoMicsiuHa KiIBKICTh OMMaiB BIPOAOBK BereTarii TpuTukaie o3umMoro, 2022-2024 pp.
Fig. 2. Average monthly precipitation during the winter triticale growing period, 2022-2024

ISSN 1026-9959. Cenexuis i Hacinaumrso. 2025. 128

37



IToromni ymoBH TiepeanociBHOTO mepiogy 2022
POKY, 30KpeMa CepITHS, a TaKoK OUIBIIOI YaCTHHU
BEPECHS, 3arajioM OyJIH JIOBOJI CIPHUSTIUBAMHY JIJIS
HAaKONWYEHHS BOJOTH B TIPyHTL. BigHOBIEeHHS
BecHsHOI Beretarlii BimOynocs B Il mekani Oepesns,
noroga keiTHI 2023 poky Oyna HeCTIHKOIO Ta
nomoBoro. CepemHst Temmeparypa 3a  MiCAIb
cranoBmia 9,8—10,9°C tenna i Oyna Maibxe y Mexax
HOPMH, MakCUMajbHa TEMIIEpaTypa MiJBUILYBaIACS
1o 21-23°C Temna, MiHIMaNbHA 3HWKYBasacs jo 1—
4°C rtemnma. KinpkicTs omafiB 3a MicsIlb CTAaHOBHIIA
57-83 mmM, abo 160-235 % micsiunoi Hopmu. [Toroani
yMOBH TpaBHs, 4epBHS 2023 poky BuUSABMIIACH
MEPEeBaKHO TEIUIMMH 3 e(EeKTUBHUMHU OIaJaMu.
[loromHi yMOBM TIEpeANIOCIBHOIO Ta TOCIBHOTO
nepioziB 03UMUX KyAsTyp y 2023 polii BUPi3HSUIUCH
nocyunimBicTio. BecHa 2024 poky Bim3Hauanacs
TPHUBAIMM 1 3HAYHUM e (DIIIUTOM OTaiB, iX KUTbKICTh
3a BECHSHI MICAIl CKJlajia B CepelHbOMY ONHM3BKO
30 % ximiMaTMYHOI HOpPMH. BHACHiZOK HIBHIKOTO
T ABHIIIEHHS TEMITEPATy Py MPOTATOM KBITHS—TPaBHH,
HaKONMYeHHS e(QEeKTHBHUX TEeMIIepaTyp 3HAYHO
MEPEBUINMIO  CepelHi  OaraTopiyHi  IMOKa3HUKH,
criocTepiraiacs IpyHTOBa MOCyXa, IO MPHU3BENA JI0
MIPUCKOPEHOTO  TPOXO/PKEHHS OKPEMHX  eTaIliB
opraHorenesy. Taki moromHi yMoBH  OyiH
HECTIPUSATIMBUMH JJIsl HAJTUBY 3€pHa Ta (YOpMyBaHHS
BPO)KaHOCTI O3MMOTO TpPHUTHKAJNe. TakuM YHHOM,
MOTO/THI YMOBH BETCTAI[IHUX MEPIOiB Jajld 3MOTY
nrdepeHiioBaTd  3pa3ki  03UMOTO TPUTHKAJIE 3a
HiHHAMH MOP(0-010JIOTIYHUMH Ta TOCTIONAPCHKUMU
O3HaKaMH.

Pe3ynbraTu Ta 00roBopeHHs

3a nepion Bererarii 2022-2023 pokiB BHCOTa
pocnvHM BapitoBaia Bim 63 c¢M Ha KOHTpon 0Oe3
BHeceHHA a00puB 1m0 113 cM mpu 3acrocyBaHHI
mipxuBieHHs N120, MakcuManbHa BUCOTA POCIHHU
Ta noBxkuHa Komoca 112, 113 cm Tta 13 cMm mpu
mimpkuBieHi N90, N120. 3acrocyBaHHS a30THHX
NOOpHB cIipusie 301UIBIIEHHIO BUCOTH POCIHHH, IO
MOke OyTH BHKOPHCTaHO SK (DaKTOp BIUIMBY JUIS
301JIbIIEHHS BET€TaTUBHOI MaCH MPY BUKOPUCTaHI Ha
3eleHuld KOpM. MakcumainbHa ypoKalHICTh 3epHa
cranoBwia 7,1 T/ra y copTy 351aToycT, 110 3yMOBJICHO
M’SIKUMH YMOBaMH 3UMOBOTO Ta JAOIIOBUMH JITHHOTO
nepiomnis.

V¥ nepion 2023-2024 pp. BrcoTa pociuH Oyia
JICII0 HIDKYOK0, a caMe BapiroBajia Bix 65 cM Ha
KoHTponi 6e3 106puB 10 109 cm mpu 3actocyBaHHI
mipxuBienas N120. 3a ITOKa3HUKOM JOBXMHA
KOJIOCA BapitOBaHHSI CTAHOBWJIO BiJl 8§ CM B KOHTPOJI
0e3 gobpuB mo 13 cMm mpu  3acTtocyBaHHI
mipkuBieHHss  N90, 10 3yMOBJIEHO 3HAYHUM

In 2022, the weather during the pre-sowing
period, in particular August, as well as most of
September, was generally quite favorable for
moisture accumulation in the soil. Spring
vegetation re-started within the second 10 days
of March. In 2023, the April weather was
unstable and rainy. The average temperature in
April was 9.8-10.9°C and almost within the
multi-year range; the maximum temperature
increased to 21-23°C; and the minimum
dropped to 1-4°C. The April precipitation
amount was 57-83 mm, or 160-235% of the
multi-year value. The weather in May and June
2023 was mostly warm, with effective
precipitation. In 2023, the weather during the
pre-sowing and sowing periods of winter crops
was dry. The spring of 2024 was marked by a
prolonged and  significant  deficit  of
precipitation: its average amount in the spring
months was about 30% of the multi-year value.
As a result of the rapidly rising temperatures in
April-May, the sum of effective temperatures
significantly exceeded the multi-year average;
there was a soil drought, which accelerated some
stages of organogenesis. Such weather was
unfavorable for winter triticale grain filling and
yield formation. Thus, the weather during the
growing periods allowed for differentiation of
the winter triticale cultivars by valuable
morpho-biological and economic
characteristics.

Results and Discussion

During the 2022-2023 growing period, the
plant height varied from 63 cm in the control (no
fertilization) to 113 cm when N120 was applied.
The plant height was 112 cm when N90 was
applied. The spike length was 13 cm with N90
or NI120 fertilization. Nitrogen fertilizers
increased plant height, which can be used as an
influencing factor for increasing vegetative mass
used for green fodder. The maximum grain yield
of 7.1 t/ha was harvested from cv. ‘Zlatoust’ due
to the mild winter and rainy summer.

In the 2023-2024 growing period, plants
were slightly lower: from 65 cm in the
unfertilized control to 109 cm in the N120
experiment. The spike length varied from 8 cm
in the control to 13 ¢m with N90 fertilization,
which is attributed a considerable deficit in
precipitation in 2024. Under favorable
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nedirurom onaaiB y 2024 pori. Ha T cpusTiauBux
YMOB TEpe3UMIBII Ta CWIIbHOI Tocyxu y 2024 poui
Cepe/iHs BpPOXKaWHICTh 3epHa cTaHoBWiIa 3,82 T/ra.
JocuTh  IIHHOIO  BIACTHBICTIO €  37aTHICTh
dbopMyBaTH ypokail 3epHa 3a HECHPUSTIMBUX
yMOBaX Iepioay BereTaii. Ypoxainicts y 2024 pomi
BapiroBaia Bix 3,00 mo 5,10 1/ra (Tabm. 1).

conditions for overwintering and severe drought
in 2024, the mean grain yield was 3.82 t/ha.
Ability of forming a grain yield under
unfavorable conditions is a rather valuable
feature. In 2024, the yield varied from 3.00 to
5.10 t/ha (Table 1).

Taonauusa 1 XapakTeprucTHKa Kpamyx 3pa3KiB TPUTHKAIIE 03UMOT0 32 MOp(}h0-0i0JI0TiYHIMH 03HAKAMHU
Table 1 Morpho-biological characteristics of the best winter triticale cultivars

Bapiaatn B KinekicTs
. HCOTa POCIIUHH, ) .
Copr/ I KUBIIEHHS om/ Plant height, I[osngpma KOJIOCA, CM | KOJIOCKIB, IIIT. ypoma_umcn, T/ra/
Cultivar | 23°TOM (Kr/ra) / om / Spike length, cm / Number of Yield, t/ha
Fertilization dose spikelets
(kg/ha) 2023 2024 2023 2024 2023 2024 2023 2024
1 2 3 4 5 6 7 8 9 10
Kopotkocte6nosi / Short-stemmed
0 90 90 9.7 8.7 29 24 5.05 3,63
DA 90 90 90 116 106 32 | 25 5.32 4,16
650 120 90 86 104 94 32 25 6.35 4,96
180 88 88 9.7 8.7 28 24 6.02 4,70
Meawci capiiosaius / 88-90 | 86-90 | 97116 | 87106 | 28-32 | 24-25 | 505635 | 36349
Variation limits
Cepeone / Mean 89,5 88.5 10.35 9.35 30.25 | 24.5 5.68 436
0 80 90 10.8 11.0 28 25 461 347
€rnanb / 90 103 87 12.8 12.8 30 28 5.56 3,56
Yelan 120 100 87 10.8 9.8 29 28 6.05 3,96
180 105 94 12.7 11.7 31 28 6.12 4,00
Meorci eapirosanrn / 80-105 | 8794 | 108128 | 9.8-12.8 | 2831 | 2525 | 4.61-6.12 | 347400
Variation limits
Cepeone / Mean 97 89.5 11.77 11.32 29.5 27.25 5.58 3.74
0 79 82 10.7 9.7 29 26 5.42 3,99
Tumodiit / 90 87 89 9.9 8.9 26 23 6.08 3,72
Tymofii 120 80 88 10.4 9.4 25 24 6.51 4,44
180 79 79 11.2 10.2 28 26 5.85 3,90
Meoci sapirosarns /
Variation limits 79-87 79-89 99-11.2 8.9-10.2 2520 | 2326 542-6.51 372444
Cepeone / Mean 81,25 84.5 10.55 9.55 27 24.75 5.96 401
0 72 83 10.6 9.6 26 25 544 3,47
3naroycr / 90 99 89 10.3 10.3 26 25 5.88 4,12
Zlatoust 120 96 86 10.4 10.4 27 25 6.35 4,12
180 90 84 10.5 10.5 25 23 7.14 4,16
Meoci sapirosarns /
Variation limits 72-99 83-89 10.3-10.6 9.6-10.5 25-27 | 23-25 | 5.44-7.14 | 347412
Cepeone / Mean 89,25 85.5 10.45 10.20 26 24.5 6.20 397
Cepermne / Mean 89,3 87.0 10.8 10.1 28.2 253 5.86 4.02
HIPo0s5/LSDy s 9,9 9.7 1.2 1.1 3.1 2.8 0.7 0.4
Cepennpopocii / Medium-tall
Paputer 0 86 90 8.4 8.4 22 20 425 3,32
(st)/ 90 109 104 9.9 9.9 27 25 4.76 3,72
Rarytet 120 102 105 11.8 9.8 30 27 4.61 3,60
(check
cultivar) 180 102 103 10.4 94 28 26 502 3,92
Mewci eapirosanir / 86-109 | 90105 | 84118 | 8499 | 2230 | 2027 | 425502 | 332392
Variation limits
Cepeone / Mean 99,75 100.5 10.12 9.37 2675 | 245 4.66 364
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1 2 3 4 5 6 7 8 9 10
0 68 69 11.0 11.0 26 4 468 334
Tpudon / 90 88 82 11.5 11.1 27 27 5.04 3,94
Tryfon 120 84 84 10.5 10.5 25 23 6.35 4,18
180 88 86 12.1 11.4 29 26 5.88 3,90

Meorci sapiosaris / 68-88 | 69-86 | 10.5-12.1 | 10.5-114 | 25-29 | 23-27 | 468635 | 334418

Variation limits

Cepedne / Mean 82 80.25 11.27 1,00 | 2675 | 25.00 | 549 384
0 113 109 11.9 10.9 28 26 479 3,74
Pare / 90 116 113 1.7 10.7 27 26 5.35 4,18
Ratne 120 112 108 12.3 113 30 27 4.92 3,84
180 113 109 12.1 11.1 28 26 4.79 3,74

Meoici sapitosanns /

Variation limits 112-116 | 108113 | 117123 | 107-113 | 27-30 | 2627 | 479535 | 374418
Cepedne / Mean 1135 | 10975 1200 100 | 2825 | 2625 49 387
Cepenne / Mean 98.4 96.8 11.1 10.5 27.3 253 5.0 3.8
HIPo0s/LSDoos 12,3 12.1 1.4 13 34 | 32 0.6 0.5

Bucoxkopocii / Tall
0 102 100 10.7 9.7 29 27 434 339
Byker / 90 106 102 10.4 9.4 28 26 5.48 4,28
Buket 120 106 104 11.4 10.4 30 27 4.92 3,84
180 109 99 10.9 9.9 28 26 5.56 434
Meoci sapirosaniis /| 4o 109 | 09.104 | 104109 | 94104 | 2830 | 2627 | 434556 | 339428

Variation limits

Cepeone / Mean 10575 | 10125 10.85 9.85 2875 | 2650 507 39
- 0 90 85 8.9 8.8 22 25 434 339
HEZ;‘EE 90 98 94 9.6 9.0 25 21 4.66 3,64
120 110 106 10.8 10.1 29 23 4.89 3,82
180 108 103 10.8 9.0 28 22 5.20 4,06

Meoici sapirosanns /

Variation limits 90-110 | 85-106 | 8.9-10.8 | 8.8-10.1 | 22-29 | 21-25 | 434520 | 364406
Cepeone / Mean 1015 | 97.00 10.02 922 | 2600 | 2275 477 385
Cepestie / Mean 103,6 | 99.1 10.4 9.5 274 | 24.6 4.9 3.9
HIPy05/LSDogs 13,0 12.4 1.3 1.2 34 | 3.1 0.6 0.5

VY T1abn. 1 HaBeneHa XapaKTEePUCTUKA KPALLUX
COPTIB  TpPUTHK&JEe  O3UMOro 3a  Mopdo-
O10JIOTIYHUMU O3HaKaMu. MakCUMallbHy BHCOTY
pociuHn MmaB copT Parme 116, 112, 113 cm y
cnpusatiuBoMy 2023 pomi, ta 113,108,109 cm y
nocynumsomy 2024 poui mpu mimkuBieHi Nog,
Ni20, Nigo, BiamosigHo. Coptu byker i1 Jleontiid
Mau Bucoty pocnuH 1061 109 cm ta 1101 108 cm
npu mijpKkuBIIeHHT Nog 1 Ni2o, ¥V nocynuusuii 2024
PiK JOBXHHA KOJIOCA Y IMX 3pa3KiB CTaHOBHIA 8,8-
10,8 cM, npu KigbKocTi KomockiB — 21-30 mT. Y
cranaapty Paputer Bucora pociuau Oyna Big 90 cm
0e3 BHeceHHs1 100puB 110 105 cM y pa3i BHeCEHHs
Nizo.

HaiiBuury BpokalHICTb 3epHa B CEpEIHBOMY
3a POKH JIOCHIJDKEHb cepejl KOpPOTKOCTEOIOBUX
Maju coptu XA/ 650 — 5,02 1/ra i 3nmaroyct — 5,09
T/ra, BOHM > Majid HalOuIbIy npUOaBKY
BPOXKaWHOCTI 3epHa npu 3aCTOCYBaHHI
nipkuBiienss — 1,30 1/ra (Ni20) Ta — 1,20 1/ra (Nis0)
BignoBigHo. Cepen  cepeaHBOPOCIHX  COPTIB

Table 1 summarizes the morphological and
biological characteristics of the best winter triticale
cultivars. The maximum plant height in cv. ‘Ratne’
was 116, 112 and 113 cm under favorable condi-
tions in 2023 and 113,108,109 cm under conditions
in 2024 when fertilized with Ngg, Ni20, Nigo, respec-
tively. Plants of cvs. ‘Buket’ were 106 and 109 cm
tall when fertilized with Noy and N2, respectively;
plants of cv. ‘Leontii’ were 110 and 108 cm tall
when fertilized with Nog and N, respectively. Un-
der dry conditions in 2024, the spike length in these
cultivars was 8.8-10.8 cm; the number of spikelets
was 21-30. In cv. ‘Rarytet’ (check cultivar), the
plant height ranged from 90 cm without fertiliza-
tion to 105 cm in the Niy experiment.

Among short-stemmed cultivars, the highest
mean grain yield across the study years was har-
vested from cvs. ‘KhAD 650’ (5.02 t/ha) and ‘Zla-
toust’ (5.09 t/ha); these cultivars also gave the
greatest gain in grain yield when top-dressed: 1.30
t/ha (Ni2o) and 1.20 t/ha (Nigo), respectively.
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HaWBWIIYy BpPOXKAWHICTH Ta TMPHOABKY 3€pHA Bif
mimkuBneHHss (Ni20) chopmyBaB copt Tpudon —
4,66 1/ra ta 1,30 1/ra, BianoBigHo. [Ipu BuBuUeHHI
BHCOKOPOCITUX COPTIB HAWBHINY BpPOXKAaWHICTH Ta
mpubaBKy 3€pHa OTPUMaHO y copty byker — 4,52
1/Ta Ta 1,10 T/ra, BiAMOBIAHO.

OmgHuM 13 TIPIOPUTETHUX TOKA3HUKIB SKOCTI
3epHA € HaTypH 3€pPHA Ta CKJIOMOAIOHICTD (Ta0I. 2).
Cepennst 3a AOCHII)KEHUMH POKaMHU HaTypa 3epHa
MaJia BUCOKHH Moka3HuK monay 700 r/n 'y cranaapty
Papurer (723 r/n.) copty Patre (711 r/m), €nanp
(704 t/m), Jleontiit (700 r/1,) 6e3 moOpuB i mpu
migxuBieHi Noo, Ni2o, Nigo. Takum unHOM, noroasi
YMOBH CYTTE€BO HE BIUIMBAIIM HAa MTOKa3HUK «HATYpa
3epHa». MIMOBipHO, y (OpMyBaHHI JaHOrO
MMOKa3HWKa OCHOBHY POJIb Bif[irpa€ T€HOTHII COPTY.
Boanoyac Ha CKIONOAIOHICTH 3€pHA 3HAYHOKO
MipOI0 BIUTMBAIM ITOTOJHI YMOBH POKY B TIEepiof
no3piBanHsa. Bona BapitoBanma Big (Bim 6,0 10
50,0 %) y cnpustnusuii 2023 pik Ta Bix 29,0 mo
50,0 % y mnocymmBuii 2024 pik. IlinBuieny
ckinonoaiOHicts nonax 40 % mas copt XAl 650
npu  nijukuBieHi  Niz, Nigo, HE3aJIeXKHO BiX
morogHux ymoB. lpu iboMy cranmapt Papurer OyB
OinpIr BapiabensHUM 3a pokaMu, v 2024 pori BiH
MaB BHCOKY CKjIOnomiOHicTe (49-50%), a vy
cnpustnuBomy 2023 poui 6-27 %. Ilpu mpomy
JMaHWA TIOKa3HUK HE 3ajiekaB BiJl BIDKUBIICHHS.
HatiBummum ~ BMmicTom  Oinka  (12,27-12,81 %)
XapaKTepu3yBaBcs COPT JICOHTIH MpH MiKUBIICHH]
Noo, Ni20, Nigo y 2023 porti.

Y OinpmiocTi COpPTIB  CepeiHE 3HAYEHHS
BIJINIOBIZIaJI0O BMUMOTaM JIO0 TEPIIOi TPYMH SIKOCTI
KIIEMKOBUHUA. HaliBUImumii BMICT KJIEHKOBUHUA B
OopoiuHi BigzHaueHo y coptiB Tumodiii (20, %) i
Byker (22,0 %) nipu mijpkuBieHi Nigo. [ligBuinenuit
BMicT KielikoBuan (17,2-18,8 %) ™Manm coptu
Papurer, Jleontii, XA/l 650, Byker, Parne mpu
mijpkuBiieHH] Nz Ta Nigo. [loxasHuk iHAEKCY
nedopmarnii kielikoBunn BapiroBa (IIK 50-60) y
IIUX COPTIB.

06’em xmi0a 31 100 r 6opomHa 6inbme 500
cm® GyB oTpuManuii y cranaapty Papurer (515, 515,
515 cm?), copry XAl 650 (510, 510, 570 cm®) ipu
mmkuBiaeHHT Noo, Ni20, Nigo BIAIOBIIHO. 3araabHa
xJybornekapceka ominka (8-9 0OajiB) BiJ3HAuYeHA y
copty Papurer He3alexHO Bif IMiHKUBICHHS.
TakuMm yrHOM copTH €naHb, JIleontil, byket, XAl
650 cepenHBOMY 32 POKH JIOCIIKEHb MAJIM BUCOKY
oliHKy mux BiactuBocten (8,0; 8,1; 82; 82
BIJIMIOBIJTHO).
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Among medium-tall cultivars, the highest yield and
top dressing (Ni20)-caused gain in grain yield were
achieved in cv. ‘Tryfon’: 4.66 t/ha and 1.30 t/ha,
respectively. When studying tall cultivars, we har-
vested the highest yield and noted the greatest gain
in grain yield in cv. ‘Buket’: 4.52 t/ha and 1.10 t/ha,
respectively.

Test weight and vitreousness are priority in-
dicators of grain quality (Table 2). The mean test
weight across the study years was over 700 g/dcm?
in cvs. ‘Rarytet’ (check cultivar) (723 g/dem?),
‘Ratne’ (711 g/dem?®), ‘Yelan® (704 g/dem?), and
‘Leontii’ (700 g/dem?) without fertilization and
with fertilization with Ngo, N120, or Niso. Thus, the
weather factors did not significantly affect test
weight. This parameter is likely to be determined
mainly by genotype. At the same time, kernel vit-
reousness was significantly influenced by weather
during the ripening period. It was 6.0-50.0% under
favorable conditions in 2023 and 29.0-50.0 % un-
der dry conditions in 2024. Cultivar ‘KhAD 650’
had an increased vitreousness of over 40% when
fertilized with N1y or Nisgo, regardless of weather.
At the same time, the check cultivar (‘Rarytet’)
showed greater year-to-year variations in vitreous-
ness: in 2024, the vitreousness was high (49-50%),
and it was 6-27% under favorable conditions in
2023. At the same time, this parameter did not de-
pend on fertilization. Cultivar ‘Leontii’ had the
highest protein content (12.27-12.81%) when ferti-
lized with Noo, Ni20, or Nigo in 2023.

In most cultivars, the mean values met the re-
quirements for gluten quality Group 1. The highest
gluten content in flour was noted in cvs. ‘“Tymofii’
(20. %) and ‘Buket’ (22.0%) fertilized with Niso.
Cultivars ‘Rarytet’, ‘Leontii’, ‘KhAD 650°, ‘Bu-
ket’, and ‘Ratne’ had an increased gluten content
(17.2-18.8%) when supplemented with N120 and
N180. The gluten deformation index (IDK) varied
from 50 to 60) in these cultivars.

The loaf volume from 100 g of flour of over
500 ¢cm® was recorded for cvs. ‘Rarytet’ (check
cultivar) (515, 515, 515 ¢cm®) and ‘KhAD 650’
(510, 510, 570 ¢cm?) when top-dressed with Noo,
Ni2o, and Nigo, respectively. The overall bread-
making score (8-9 points) was recorded for cv.
‘Rarytet” regardless of fertilization. Cultivars
“Yelan’, ‘Leontii’, ‘Buket’, and ‘KhAD 650’ also
had high mean bread-making scores across the
study years: 8.0, 8.1, 8.2, and 8.2, respectively.
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Taomanus 3 [Toka3HUKH SAKOCTI 3¢pHA COPTIB 03MMOTO TPUTHKAJIC HA Pi3Hi (oHax mimkuBiIcHHS (ypoxkait 2023-2024 pp.)
Table 3 Grain quality indicators of the winter triticale cultivars on various fertilization regimens (2023-2024 harvest)

. . . . Innpexc . . .
Bapiasmi Bwmict 61.}11&1 B BMVICT cupoil nedopmaii Cuna 06 €.MHI/I.I/I BUXIJT .3aram)Ha
. 3€pHI, 3aransHa KIICHKOBUHHU B M xmi6a 3i 100 r XJi0oneKapchKa
Copr/ [IVDKHBIICHIA HaTypa.3epHa, r/ﬂé 6opomHi, % / | cxiononioHicTh, %/ | GoporHi, % / KIeHKOBHHH / Gopoua Gopomna, cm® /  joinka, 6an / Overall
Cultivar &MOM.(KF./M) Test weight, g/dem Protein content| Total vitreousness, % | Gluten content Gluteq (W), 0. a./ Flour Loaf volume from |bread-making score,
/ Fertilization in grain, % in flour, % deformation strength (W) 100 g of flour, cm? points
dose (kg/ha) ? ’ index ?
2023 2024 | 2023 | 2024 2023 2024 2023 | 2024 | 2023 | 2024 | 2023 | 2024 2023 2024 | 2023 2024
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Kopotkoctebiosi / Short-stemmed

0 640 708 10.80 | 10.34 28 37 8.0 14.0 55 55 92 98 580 440 7.1 8,5
)5?({1[:]5)0 90 660 708 11.09 | 10.57 38 35 7.6 | 16.0 60 55 78 124 570 450 9.0 8,6
650 120 664 724 1122 | 10.88 41 37 104 | 184 60 50 52 105 600 420 7.1 8,6
180 672 720 11.76 | 11.49 50 43 12.0 | 19.2 50 45 98 196 640 500 8.2 8,5
0 660 718 9.58 | 10.60 12 34 8.8 132 50 50 39 164 460 470 75 81
€nanb / 90 672 728 9.66 | 10.85 13 34 9.6 | 124 50 45 46 190 450 480 7.9 7,9
Yelan 120 672 724 1030 | 10.89 11 31 10.8 | 13.6 50 45 52 190 470 490 8.2 7,9
180 668 732 1233 | 11.14 33 31 12.8 | 14.8 55 50 98 183 500 480 8.2 8,3
0 660 716 13.15 | 11.33 26 40 144 | 13.6 55 50 68 144 500 530 83 8,1
Tumodiit / 90 661 720 11.11 | 11.29 8 36 12.0 | 16.8 55 50 74 118 490 450 7.3 7,1
Tymofii 120 684 724 11.88 | 11.66 20 33 152 | 17.2 60 55 72 131 510 510 8.3 7.3
180 681 716 1293 | 1144 27 35 20.0 | 16.0 60 45 78 111 460 490 8.2 7,7
0 656 700 12.83 | 9.05 13 33 12.0 89 60 45 33 46 400 370 6.5 6,2
3;?;2’5;/ 90 656 708 10.80 | 9.56 16 34 9.2 8.0 60 45 59 105 420 400 7.1 6,9
120 660 716 1045 | 10.64 13 32 10.8 | 12.0 60 50 56 111 430 400 6.4 7,0
180 660 708 1294 | 11.05 45 32 18.0 | 124 60 45 89 118 450 440 6.8 7,9
Cepeone / Mean 664,1 | 716.9 | 114 | 108 24.6 34.8 12.0 | 14.2 | 56.3 | 488 | 67.8 | 1334 | 495.6 | 457.5 7.6 7.8
HIPo,05/LSDo.s 83,0 89.6 14 14 3.1 4.4 1.5 1.8 7.0 6.1 8.5 16.7 62.0 57.2 1.0 1.0
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1 2 3 4 5 6 7 [ 8 [ 9 [ 10 ] 1 12 13 | 14 15 16 17 18
Cepennpopocii / Medium-tall

Papurer 0 676 768 | 10.78 [ 10.78 10 47 80 [ 140 | 55 55 65 137 500 490 8.2 8,9

(st.) / 90 682 764 | 1145 | 10.11 7 41 104 | 152 | 55 55 65 164 530 500 8.4 8,9

Rarytet 120 680 764 | 1136 | 11.18 6 50 12 | 172 ] 55 50 | 72 177 530 500 8.2 8,9

(check 180 692 | 760 | 1275|1198 | 27 49 152 | 188 | 60 | 45 | 70 | 190 | 500 | 530 | 82 8,9
cultivar)

0 656 692 | 11.78 | 9.90 13 29 120 | 92 | 50 45 56 144 410 400 63 46

Tpudon / 90 668 696 | 1122 | 11.07 13 29 10.8 | 120 | 50 50 | 78 137 450 400 7.1 4,6

Tryfon 120 682 688 | 1148 | 11.85 19 36 10.6 | 124 | 50 50 | 78 183 470 450 6.5 6,7

180 684 692 | 1233 ] 1233 18 37 140 | 132 | 60 50 | 89 157 500 430 6.5 6,3

0 630 748 | 1094 | 1067 9 4 120 | 152 | 50 60 46 118 440 360 74 77

Parse / 90 672 752 | 972 [ 1134 12 31 10.8 | 20.0 | 50 55 | 39 105 410 380 7.4 7.8

Ratne 120 668 740 | 9.66 | 11.15 11 30 10.0 | 19.6 | 50 65 | 39 92 450 430 7.4 8,2

180 668 756 | 1056 | 10.97 15 29 12.0 | 188 | 50 55 | 46 78 430 390 7.9 7.8

Cepeone / Mean 6757 | 7350 | 11.2 | 111 13.3 37.5 115 | 155 | 529 | 529 | 61.9 | 1402 | 4683 | 4383 | 7.5 7.4

HIP 05/ LSDoos 751 | 81.7 | 12 ]| 12 1.5 4.2 13 | 1.7 1 59 | 59 | 69 | 156 | 520 | 487 | 0.8 0.8

Bucoxkopocii / Tall

0 668 712 | 1081 ] 9.75 10 31 120 | 180 | 55 55 33 92 410 410 73 9,0

Byxker / 90 670 724 | 1059 | 10.79 11 31 132 [ 176 | 55 55 59 98 420 460 75 9,0

Buket 120 672 724 | 10.82 | 10.66 8 38 12.8 | 184 | 60 50 | 39 118 450 450 75 9,0

180 682 732 | 1271 | 11.08 17 34 220 | 188 | 60 55 | 92 131 430 500 74 9,0

P 0 630 720 | 1063 | 859 9 30 160 | 148 | 55 55 46 59 410 430 70 89

Leontii 90 668 732 | 1227 ] 1065 23 35 140 | 172 | 60 60 | 65 78 420 510 70 9,0

120 668 740 | 12.77 | 1045 21 36 18.0 | 172 | 60 55 52 78 450 480 74 9,0

180 656 732 | 12.81 [ 1075 30 35 192 | 188 | 60 60 | 65 92 430 510 75 9,0

Cepeone / Mean 670,5 | 7270 | 11.7 | 103 16.1 338 | 159 176 | 581 | 556 | 56.4 | 933 | 4275 | 4750 | 7.3 9.0

HIPo 05/ LSDoos 671 | 727 | 12 | 10 1.6 3.4 16 | 1.8 | 58 | 56 | 56 | 93 428 | 475 | 0.7 0.9




BucHoBku

BcraHoBneHo, 110 mpH  BUPOIIYBaHHI
03UMOT0 TpUTHKAIIE B CIPUATINBUX
TiApOTEPMIYHMX  yMOBax [OWITBHO  BHUCIBaTH

KopoTkocTeOnoBi coptn XA 650 (5,02 T1/ra),
3maroyct (5,09 Tt/ra), sKki MaTh HaWOLIBIITY
mpubaBKy BPOXKAIHOCTI 3epHAa TpPU 3aCTOCYBaHHI
mixuBiaeHHs — 1,30 1/ra (Ni20) Ta— 1,20 1/ra (Nig0),
BignoBigHo. Cepea cepenHBOPOCIUX BUALIHBCS
copt Tpudon 3 mprbaBKOIO 3epHA Bi IMiHKUBICHHS
(Ni20). Ilpm BuBYEHHI BHCOKOPOCIHX COPTIB
HaWBUIy BpOXKaWHICTP Ta TpPUOABKY 3€pHA
oTpuMaHo y copty byker — 4,52 1/ra Ta 1,10 T/Ta,
BIAMOBIMHO. 3a 3arajgbHOI0  XJIOOMEKAapPCHKOIO
oiiHko (8-9 0aiB) AOCTIKYBaHI COPTH OyJIM HA
PiBHI CTaHIAPTY.

Conclusions

It was revealed that when growing winter
triticale in favorable hydrothermal conditions, it
is advisable to sow short-stemmed cvs. ‘KhAD
650’ (5.02 t/ha) and ‘Zlatoust’ (5.09 t/ha), which
gave the greatest gain in grain yield when top-
dressed: 1.30 t/ha (Ni2) and 1.20 t/ha (Nisgo),
respectively. Among the medium-tall cultivars,
cv. ‘Tryfon’ stood out due to a top dressing
(Ni2o)-attributed gain in grain yield. When
studying tall cultivars, we harvested the highest
yield and recorded the greatest gain in grain yield
in cv. ‘Buket’: 4.52 t/ha and 1.10 t/ha,
respectively. As to overall bread-making score,
the studied cultivars were at the level of the check
cultivar (8-9 points).
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