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VY nucepTaniiiHiii poOOTI BUKIIAJICHO Pe3yIbTaTH JAOCIIKEHb 3 ONTUMI3aIlil
TE€XHOJIOTITYHUX NPUIAOMIB BHUPOIIYBAHHS NIIEHUI]l O3MMOi, Kl CHOPSIMOBaHI Ha
30UTbIIEHHS! BUPOOHHUIITBA 3€pHA 1 MOJINIIEHHS MOro SKOCTI. BUABIEHO BIUIMB
YMOB BHpPOIIYBaHHS Ha PICT 1 PO3BUTOK POCIHH TIICHUII O3WMOI, Ha
3aKOHOMIPHOCTI HAKONHWYEHHS Ta BUTPAT PO3YMHHHUX BYTJEBOAIB, JIOCHIIKEHO
0co0UBOCTI (popMyBaHHSI BPOKAWHOCTI Ta SKOCTI 3€pHA 3aJIeKHO BiJ BHECCHHS
pI3HUX BHUJIIB a30THUX JOOPHUB B OCIHHIM Ta BECHSHUMN IEpIOAW BereTarlii IMicis
PI3HHUX MONEPETHUKIB.

AKTyaJpHICT TEMH TOJSITa€ B TOMY, 10 HEJOCTaTHS HAayKoOBa
OOIPYHTOBAHICTh Ta HEAOJIKH y CUCTEMI TEXHOJOTTYHUX MPUHOMIB BUPOILYBaHHS
NIIEHUIII O03MMOI B CY4YaCHHUX YMOBaX IMPHU3BOJATH JI0 HU3BKOI peaizalii
TeHETHYHOTO TMOTEHIlaTy MPOAYKTUBHOCTI HOBHX copTiB. Cepea OCHOBHHX
(bakTopiB, 110 BU3HAYAIOTh PIBEHb YPOKAMHOCTI Ta SIKOCTI 3€pHA MILEHULIl 03UMOT,
BKJIMBE MICIIC 3aiiMalOTh MONIEPEIHUKH Ta YAO0OPEHHS MOCIBIB.

3HauHe 30UIbIICHHS OCTaHHIMHU pOKaMHM B YKpaiHi OOCSTiB BUPOOHUIITBA
peHTa0eNbHUX, €KOHOMIYHO BHTIJHUX, ajle HEOaKaHWX 3 arpOHOMIYHOI TOYKH
30py KyJbTyp, Y TOMY YHCJ COHSILIHUKY, MPHU3BEJIO A0 CYTTEBOTO PO3MIMPEHHS
MOCIBIB TIIEHUIIl O3WMOI IMICJS TaKUX IMOINEpPeIHUKIB. 3a IUX OOCTaBUH s
OTpUMaHHA CTaOUIBHMX  BPOXAaiB  BUCOKOSKICHOTO  3€pHAa  TEXHOJIOTIYHE
3a0e3neyeHHs Mae OOOB’SI3KOBO BKJIIOYATH 3aCTOCYBAaHHS CHUCTEMHU YAOOpPEHHs
MOCIBIB, 1 OCOOJIMBE MICLE TYT HAJIEKUTh PETYJIOBAHHIO A30THOTO >KUBJICHHS
pocaud. B ymoBax IliBHiunoro Cremy Bmepiie AOCTIKEHO 3aKOHOMIPHOCTI

dbopMyBaHHS BpPOXKAMHOCTI Ta SKOCTI 3€pHA COPTIB IIIEHHUIl O3UMOi M’SIKOi



Koxanka, HuBa oecpka Ta YKUHOK 3aJI€)KHO BiJl BHECEHHS PI3HUX BUIIB a30THUX
no6puB (amiauna cemitpa, KAC-32, cynbdar aMOHIIO) B OCIHHIA Ta BECHSHUU
nepioJid BereTalli mo YOpHOMY Hapy Ta MiCisl COHSIIHUKY.

YAOCKOHANEHO ICHYIOYl MTPUMOMHU TEXHOJIOTIi BHUPOIIYBAHHS MIIEHUII
03UMOI B YMOBAax CTEMOBOiI 30HU, sSIK1 3a0€3MeUyI0Th OJIepKaHHs MICJsl HEapOBUX
MOMEPETHUKIB TPOIOBOJIBYOTO 3€pHA JPYroro — TPEThOro Kiacy SIKOCTI Ha PiBHI Ta
noHan 4,0 T/ra.

HabOynu mopanbioro po3BUTKY HAyKOBI MIiAXOAW JIO0 OOIPYHTYBaHHS
3aKOHOMIPHOCTEH pOCTY 1 PO3BUTKY POCIIMH MIICHHII O3MMOi, HAKOTMMYEHHS Ta
BUTPAT HUMH PO3UYMHHUX BYIJIEBOJIB, (DOPMYBAHHS MPOJAYKTUBHOCTI 32 HECTIMKUX
MOTOAHUX YMOB Ta MpH 301IbIIIEHH] KUTBKOCTI aHOMAJIbHUX T1APOMETEOPOIOTTHHUX
SIBMIII IT1J] Yac BereTailii.

3a pe3ysibTaTaMu TPUPIYHUX JOCTIKEHb PO3POOICHO TEXHOIOTIYHI TPUIHOMHU
MJBUIIEHHS YPOXKAHHOCTI Ta SIKOCTI 3€pHA MIIEHUIl 03UMOi, 3aCTOCYBAHHS SIKUX
JI03BOJIsIE€ OJIepKyBaTH B ymMoBax [liBHigyHOTO CTemy Mpoa0BOIBYE 3€PHO JIPYTOTo
KJ1acy sikocTi y coptiB HuBa ojgechka Ta YKUHOK 1 TpeThoro — y copty Koxanka
IpU YpOKaHOCTI HA piBHI 6,2—6,5 T/Ta 3a BUPOIYBaHHS MO YOPHOMY Mapy Ta
4,1-4,6 T/ra — micns COHSIIHUKY, 3a0€3MeUyI0Yd BUCOKI €KOHOMIYHI MOKa3HUKHU.
OTtpumani gadi OyM BUKOPUCTAHI 1] 4ac po3poOOK peKOMEHIalliil o JOTIIsTy 3a
O3UMUMHU 3€PHOBUMH KYyJbTypaMH, TEpPEBIPpEHI Yy BUPOOHMYMX YMOBax 1
BIIPOBAKEHI B TOCNoiapcTBax J(HImponeTpoBCchKkoi 001acTi Ha o 1,2 Tuc. ra.

ExcnepumenTtanbHa yactuHa podotu npoBojauiacs B 2016/17-2018/19 pp. y
HepxaBHomy mianpueMcTBi «J{ociigne rocnomapeto «/ninpo» AY 3K HAAH
BIJIMOBITHO 10 3araJIbHONPHUIHATOI METOAUKHA TOJIbOBOTO EKCIIEPUMEHTY 1
METOJUYHUX PEKOMEHJAIl MO MPOBEACHHIO TMOJILOBUX JOCIIJIIB 13 3€pPHOBUMHU,
3epH00000BUMHU 1 KOpMOBUMH KynbTypamu ([locmexos, 1985; [ukoB u [Muxymr,
1983) micns ABOX MOMEPETHUKIB: YOPHUIN TIAp Ta COHSIITHUK.

VY nepeAnociBHy KyJbTHBAIIO IO YOPHOMY Napy BHOCHIIA (POHOBE TO0OPUBO
N30PsoK30, micis corsimmanky — NgoPgsoKgo. B onTumansuamii 1ist Micist mpoBeIeHHS

JOCTIKEeHb CTPoK (20 BepecHs) BUCIBAIM COPTH MIIEHUIN M’ K01 03uMoi KoxaHka



(AY Imcturyr 3epHoBux KyiabTyp HAAH), HuBa ogeckka Ta Y>KHHOK
(CenexmiitHo-renetnunnii [Hctutyr HAAH), npuyomy copt KoxaHka HalexuTh
JI0 TPYIU COPTIB, IIIHHUX 3a SIKICTIO 3epHa, copTH HuBa oxechka Ta YXKUHOK —
CUJIbHUX.

ABOTHI TMIPKUBJICHHS IIOCIBIB MPOBOJUJIM Ha TOYAaTKy (a3u OCIHHBOTO
KYII[IHHSI POCIIMH, PaHO BECHOIO MO MEP3J0TaJIOMy IPYHTY Ta HaNpUKIHIN (a3u
BECHSHOTO KyIIiHHs. J[03a /11040l peuoBMHU a30THUX J0OpUB (aMmiayHa cemiTpa,
KAC-32 Ta cynbdar amoHil0) 3a KOXXKHOTO OKPEMOTO BHECEHHS CTaHOBHJIA
30 kr/ra. Po3unn noopuBa KAC-32 npu miJPKUBICHHSX BHOCWIM 3a JIOIMOMOIOIO
paHIEBOTO OOMpHCKYyBaya, HAJAIMITOBYIOUM KpPYITHOKpANEIbHE PO3MHUICHHS
PIIUHH.

[Toroani yMOBHM yIpoIOBK BereTallii NIIEHUIl O3UMOI B POKU JOCTIIKEHb Y
oMy Oynu crnpustivBumu. COpTH MIIEHUII O03UMOI, SIKI BUKOPHUCTOBYBAIIU Y
JIOCITi/II, 3@ TIOTIEPETHBOI0 OIIHKOI OPUTIHATOPIB, MPHUIATHI JIJIi BUPOIIYBAHHS B
MOCYIUIMBUX YMOBaX CTEMOBOi 30HM, IJIACTUYHI IIOJ0 TOMEpPEAHUKA Ta J00pe
pearyroTh Ha MOKPAIIEHHS! YMOB a30THOTO >KUBJICHHSI.

[lin yac mpoBeneHHS IOCHIKEHb 3’ICOBAHO, 110 y OUIBIIOCTI BHUIIAJIKIB
3HauYEHHSA 010METPUYHHX MOKA3HUKIB, TYCTOTH CTOSHHSI POCIIMH MPU BUPOITYBaHH1
NIIEHUIIl O3UMOi [0 YOPHOMY TMapy TMepeBaXald aHAJOTIYHI JaHl TiCis
COHSIIITHUKY. [0 4OpHOMY mapy TakoX PO3BUBAJIAcs 3HAYHO OibIa Haa3eMHA
BererarrBHA Maca. Tak, Ha Yac BiAHOBJICHHS BECHSHOI BereTallii abCoIIOTHO cyxa
Maca POCIIHH i3 pO3paxyHKY Ha | M’ 3aexHO Bix copTy craHoBmiua 137,6-155.2 T,
y a3l Buxoay B TpyOKy BoHa 30uiblryBajacs ao 278,9-302,1r, a y d¢asi
KOJIOCIHHA pgocsrana 765,5-854,6 r. Ilicmsa HenmapoBOTO MOIEpPEIHHMKA 3TiAHO 3
dazaMu pO3BUTKY POCIMH IXHS Maca 3MiHIOBajaca y mexax 42,0-58,6; 169,5—
206,8 Ta 599,5-653,5 r/v’.

PazoMm 3 1um, 3aBAsSKM MOABMILEHIH TIOCYXO- Ta  KapOCTIMKOCTI,
IJIACTUYHOCTI 10 ToNepeHrKa Ta arpoOHy POCIMHU JOCIHIKYBaHUX COPTIB Y
pa3i BUPOIIYBaHHS IICIS COHSAIIHUKY BHUSBUIM TaKOX JOCHTh HEMOTaHWUU

HOTCHLIiaJ'I POCTy Ta PO3BUTKY, IO € BAXXJIMBUM YHMHHUKOM OACPIKAHHSA CcTaOIILHUX



MOKA3HUKIB BPOXAWHOCTI. 3HAYHIIIOK BUCOTOIO BIPOJOBXK BECHSHOI BereTarlii
BUPI3HSJINCh TEPEBAKHO POCIMHU cOpTy miueHuil o3umoi HuBa oxmecbka. Ilo
YOpPHOMY Mapy BHIII 3HAYCHHsS] O10METPUYHUX MMOKA3HUKIB OYJIH Y COPTY Y KUHOK.

BcranoBnena HeogHakoBa 3JaTHICTh MIOJ0 HAKOMHYEHHS POCIMHAMU
NIIEHUII 03UMOI PO3YMHHUX BYTJIEBOMAIB y PI3HI 32 MOTOJHUMH YMOBAaMH POKH.
Cepen 20162018 pp. HaiiOinblIa KUIBKICTH IUX PEUYOBUH CHUHTE3yBajacs B
ocinHii nepioa 2017 p. 3’sicoBaHO, IO 110 YOPHOMY IMapy, HE3BAKAIOYM HA HIKYI
JI03U MIHEpaJIbHUX JOOPHUB, SIKI BHOCHJIM Y MEPEANOCIBHY KYJbTHBALIIIO, KIJTBKICTh
PO3YMHHUX BYIJIEBOAIB B yCl POKH JOCHIIKEHb Oylia OUIbIIOW, HIXK MICIA
COHSIIITHHKY.

HaiiBuii BUTpaTH IyKpiB YIIPOJIOBK 3MMOBOTO TMEPIoy K Y JUCTKAX, TaK i
y By3Jax KYIIIHHS, HE3aJ€XHO BiJ IONEPEAHHMKA, BIIMIYAIM y POCIHH COPTY
Vxunok. BusiBneHo, 1o pocivHM COpTy MIIeHHIl o3uMoi KoxaHka BUTpadaiu
PO3UYMHHI BYIJIEBOJAM OUIBIII €KOHOMHO, HI’K COpPTIB Y>KMHOK 1 HuBa onmechbka, Ta
BIJIPOCTAJI 1HTEHCUBHIILIE PAHHBOIO BECHOIO.

JloBeneHo, 1O OJHUM 13 HAWBaXUJIMBIIIMX MPUHAOMIB  TEXHOJOTI]
BUPOIIYBaHHS BUCOKHMX BPOXAaiB MIIEHHUIIl O3UMOI 3 MOJIMIIEHOO SIKICTIO 3epHa €
ONTHUMI3allisl A30THOTO KWBJIEHHS POCJIHMH MPOTIATOM iXHBOI BereTarlii. B octanHi
poku sk B YKpaiHi, Ta 1 3a i MeXamMu Bce OUIBIIOTO TMONIMPEHHS HaOyBae
BUKOPHCTAHHS TIPH BHPOIINYBAHHI PSALY CIIBCHKOTOCTIONAPCHKUX KYJIBTYP PIAKHAX
a30THUX JIOOpUB, cepel TakuxX MOOpWUB OJHE 3 YUIBHUX MICIb 3aiiMa€e pO3UMH
kapbaminy 1 amiaunoi cenitpu (KAC).

3a TpUPIYHMMHU JAHUMHU YPOKalHICTh B KOHTPOJBHOMY BapiaHTi (Ha (oH1
MEePEANOCIBHOTO BHECEHHS JOOpHB — 0€3 MiKUBJICHHS) TPU BUPOIIyBaHHI
TMIIEHUII 03UMO] MICJIsS COHSAIIHUKY CTaHOBMIIA 3aJIexkHO Bija copty 3,30-3,70 1/ra,
[0 YOpHOMY Mapy BoHa Oyna Ouibmioro Ha 1,80-2,14 1/ra Ta gopiBHIOBana 5,44—
5,67 T/ra. HaiiOinpllie MABUINEHHS BPOXKAMHOCTI TICAsS 000X TMOMEpPEIHHKIB
BIJIMIYAJIM 3a BaplaHTy yAOOpEHHs, A€ a30THI MiJKUBIICHHA PI3HUMHU BUIAMU
a30THUX 100puB (amiauna cemitpa, KAC-32 Ta cynbdar aMOHIIO) NPOBOIWIH Y

JIBa MPUAOMU: PAHHBOIO BECHOIO MO MEP3JIOTAJIOMY IPYHTY Ta HANpHKIHLI (a3u



BECHSHOTO KYIUI[IHHS pOCIWH (3arajbHa J03a a30THUX JOOpHB 3a [1I0YOI0
pedoBuHOIO — 60 KI/ra).

[Ipy BupoOIyBaHHI MIIIEHHUIl O3UMOI IMICJSI COHSIIHUKY TAaKWM arpo3axis
3a0e3nevyyBaB MIABUIICHHS YypokalHOCTI copTy KoxaHka 3ajexHO Bl BUAY
nobpuBa 1o 4,62—4,68 t/ra, copry HuBa oneceka — no 4,52-4,62 1/ra, a copTy
Vxunok — 0 4,18-4,27 1/ra. Ilo 4opHOMYy TMapy 3HAYEHHS ILOTO IMOKa3HHKA
CTAaHOBWJIM BIAMOBITHO A0 copty 6,28-6,38; 6,40-6,52 Ta 6,26-6,35 1/Ta.
BusiBrieHo, 1o micist 000X monepeaHruKiB HalO1IbIIe 3pOCTaHHS BPOXKAK0 3€pHA 10
BIJIHOIIEHHIO JJO KOHTPOJIIO IPH MPOBEEHHI a30THUX M1HKUBJIEHb NOCIBIB (B OJUH
YM JIBa NpUiiloMu) 3a0e3neuyBasno BHeceHHs n1o0puBa KAC-32.

[IpoBeneHHs MIKUBIECHb PI3HUMU BHUJAMHU a30THUX JOOPHUB TMO3UTHUBHO
BILUIMBAJIO HE TUIbKH Ha ()OPMYBaHHS BpPOKAMHOCTI MILEHUII O3UMOi, ane il Ha
AKicTh 3epHa. [licist 000X MomepeaHUKIB HaMKpalll MOKa3HUKH OACPKYBaIH Y
BapiaHTax, Ji¢ MOCIBU IIPKUBIIOBAIM [[BIUl: PAHO BECHOIO IO MEP3JI0TAIOMY
IPYHTY Ta HAaNpUKIHII (Pa3u BECHSHOTO KYUI[IHHSA POCIHMH JIOKAJIBHO, & OTKE 3a
BHECEHHSI 3aTaJIbHOI JJ03U a30Ty y BECHSHUI niepion Bereratii 60 kr/ra.

3’sicOBaHoO, 1110 Y COPTY MieHulll o3umoi KoxaHka, 110 HAJIEKUTH 10 TPYIHU
IIIHHUX 3a SKICTIO 3€pHA COPTIB, KUIbKICTh OlJIKa y KOHTPOJILHOMY BapiaHTi (0€3
M1JHKUBJICHHS) TPU BHUPOIIYBAaHHI MO YopHOMY mapy cranoBuna 11,1 %, cupoi
KJIEUKOBUHU — 19,6 %; micisi COHAIIHMKY — BIAMOBIIHO 10 mokazHuka 10,5 Ta
18,3 %. IIpupict Giaka 3a JBOPA30BOr0 BHECEHHS a30THHUX JOOPUB 301JIbITYBaBCS
no yopHomy mapy Ha 0,8—1,3, knelikoBunu — Ha 2,7-4,7 %, MiClsl HEMapOBOTO
nonepeaHuka — BianosigHo Ha 1,4—1,6 ta Ha 4,3-5,8 %.

VY cunpHUX cOpTIB MmiIeHMI 03uMoi HuBa ogechka Ta YKMHOK IMOKa3HHKH
SAKOCT1 3epHa OyJM BUIIMMH, aine 30epiranacs Taka >K 3aKOHOMIPHICTb, K 1 Y
BUMANKy 3 coproM KoxaHka, a came Bigmidayiacs mepeBara 3a BHPOIIYBAHHS T10
YOPHOMY Tapy MOPIBHSHO 3 COHSIITHUKOM, a TAaKOX 3a BHECEHHS OLIBINOI 103U
a30THUX JOOpUB MPUPICT OLIKA Ta KJICHKOBUHU HE3aJICKHO BiJ MOINEpeIHUKa OYyB

3HAYHILIAM.



3a ciBOM MO YOpHOMY Mapy BMICT Oiika B 3epHi mineHuIl o3umoi HuBa
OJleCbKa y pa3l BHECEHHS a30THUX JAOOPHUB y JABA MPUHOMH 3MIHIOBABCS 3QJICIKHO
Bia BUay aoOpuBa Bix 13,3 mo 13,6 %, kiueiikoBunu — Bix 25,7 no 26,6 %, micis
constiranKy — Bim 12,8 mo 13,2 Ta Big 23,9 mo 24,3 %. Y copTy HIIEHUI 03UMO1
VY3KUHOK 3a aHAJIOTIYHOT'O YJOOPEHHS MOCIBIB KIJIbKICTh O1JIKa B 3€pHI 10 YOPHOMY
napy 3aJieXXHO B Buay ao0puBa BapitoBasia B Mmexax 13,1-13,6 %, micns
HemapoBoro nomnepeaauka — 12,5-12,8 %, kinekoBuHU — BiAmoBigHO 23,7-24,9 Ta
23,8-24,8 %.

3a pe3yJbTaTaMu NPOBEACHUX JOCTII)KEHb BCTAHOBIICHO, 1110 B [liBHIYHOMY
Cremry YKpaiHu BUPOITYBaHHS MIIICHUIN 03UMOI CJIiJT IPOBOAUTH 32 TEXHOJIOTIETO,
sKa repefdavyae BUKOPUCTAHHS CUJIBHUX Ta I[IHHUX 3a SKICTIO 3€pHa COPTIB;
BHECEHHSI Yy MEPEANOCiBHY KYJIbTHUBAIIIO [0 YOPHOMY Mapy IMOBHOTO J100pHBa
N3oPg0K30, micis corssmiauky — NgoPgoKego, 3 HACTYIMTHUM MDKUBICHHSM TOCIBIB 110
JBOX TomnepenHukax a3zoTHuM noopuBoM KAC-32 y nBa mpuitomu: Njzg paHO
BECHOIO 10 MEp3JoTalioMy IpyHTY + N3¢ Hanpukiii a3y kyurinHaa pociaud. Lle
3a0e3nedye OJep>KaHHs MPOJJAOBOJILYOrO 3€pHA APYroro Kiacy sKOCTI y COPTIB
HuBa onecbka Ta YXKUHOK, TpeTboro — y copTy KoxaHka 3a BpoOKallHOCTI MO
yopHOMY TMapy Ha piBHI 6,3-6,5 T/ra, micns coHsmHUKYy — 4,2-4,6 T/ra Ta
peHTabeNbHICTh BAPOOHUIITBA BIIMOBITHO 10 Toniepeanuka 199-224 1 122—-137 %.

KurouoBi cjioBa: nieHuirs o03uMa, CopT, NOMEPETHUK, a30THI M KUBICHHS,

BPOXKAMHICTb, SKICTh 3€pHA, EKOHOMIYHA €(PEKTUBHICTb.



ANNOTATION

Drumova O. M. Optimization of technological methods to increase the yield
and quality of winter wheat grain in the Northern Steppe. — Qualifying scientific
work printed as manuscript.

A dissertation for obtaining a scientific degree the doctor of philosophy on a
specialty 201 — Agronomy. — SE Institute of Grain Crops of the National Academy
of Agrarian Sciences of Ukraine, Dnipro, 2021.

The dissertation presents the research results on technological methods
optimization in winter wheat growing, the methods are aimed at increasing grain
production and improving its quality. We established the growing conditions
influence on winter wheat plants growth and development, on soluble
carbohydrates accumulation and consumption patterns; researched the yield
formation and grain quality peculiarities depending on the application of various
nitrogen fertilizers in autumn and spring vegetation after different predecessors.

The topicality of the theme is stipulated by the lack of scientific validity and
shortcomings in the system of cultivation technology methods for winter wheat; in
present situation it leads to low delivery of new varieties' genetic productivity
potential. Among the main factors that determine winter wheat yield rate and grain
quality an important place is occupied by predecessors and fertilizers.

In Ukraine in recent years significant production increase takes place for
profitable, economically viable, but undesirable from an agronomic point of view
crops, including sunflowers. This leads to a significant expansion of winter wheat
crops after such predecessors. To achieve stable yields of high-quality under these
circumstances grain crops technological support must include the application of
fertilizing system, and plants nitrogen nutrition regulation is cruicial.

In conditions of the Northern Steppe for the first time we studied soft winter
wheat yield and grain quality formation patterns (varieties Kohanka, Nyva Odeska
and Uzhynok) and their dependence on different types of nitrogen fertilizer
(ammonium nitrate, UAN-32, ammonium sulfate) in autumn and spring vegetation

after black fallow and after sunflower.



The existing methods of winter wheat growing technology in the steppe zone
have been improved, which ensure the production at the level and over 4.0 t/ha of
second — third quality class food grain after non-fallow predecessors.

We further developed scientific approaches to justification of winter wheat
plants' growth and development patterns, soluble carbohydrates accumulation and
consumption, productivity formation under unstable weather conditions and
abnormal meteorological phenomena increase during vegetation.

According to three years research results, technological methods have been
developed to increase winter wheat yield and grain quality, their use in the
Northern Steppe allows to obtain food grain of the second class quality (for Nyva
Odeska and Uzhynok varieties) and the third class (for Kokhanka variety) with
yields at the level 6.2—6.5 t/ha when grown after black fallow and 4.1-4.6 t/ha —
after sunflowers, and ensures good economic results. The obtained data was used
to develop recommendations on winter crops cultivation, tested in production and
implemented on Dnipropetrovsk region farms on area of 1.2 thousand hectares.

Experimental work was carried out in 2016/17-2018/19 at State Enterprise
"Experimental Farm "Dnipro" affiliated with the SE Institute of Grain Crops of
NAAS according to conventional methods of field experiment and guidelines on
conducting field experiments with cereals, legumes and fodder crops (Dospekhov,
1985; Tsykov and Pykush, 1983) after two predecessors: black fallow and
sunflower.

For pre-sowing cultivation after black fallow background fertilizer
N3oPs0K30 was applied, after sunflower — NgoPgoKgo. On the optimal sowing date for
the research location (September 20) soft winter wheat was sown: Kohanka variety
(by SE Institute of Grain Crops of NAAS), Nyva Odeska and Uzhynok (by Plant
Breeding and Genetics Institute NAAS). Kohanka variety belongs to valuable grain
quality group, Nyva Odeska and Uzhynok varieties — to strong grain group.

Crops nitrogen feeding was carried out at the beginning of autumn plants
tillering phase, in early spring on frozen-thawed soil and at the end of spring

tillering. The dose of nitrogen fertilizer active substance (ammonium nitrate,



UAN-32 and ammonium sulfate) for each individual application was 30 kg/ha.
UAN-32 fertilizer solution during feeding was applied using a knapsack sprayer
adjusted to large-drop spray.

In research years weather conditions during winter wheat vegetation were
generally favorable. Winter wheat varieties used in the experiment, according to
originators' preliminary evaluation are suitable for growing in arid steppe
conditions, demonstrate plasticity to predecessor and respond well to nitrogen
nutrition improvement.

During research we established that in most cases winter wheat biometric
performance, plant density after black fallow surpassed similar data after
sunflower. After black fallow aboveground vegetative mass was also much more
developed. Thus, at spring vegetation re-start plants absolute dry weight per 1 m’
depending on variety was 137.6—155.2 g, at tillering phase it increased to 278.9—
302.1 g, and in earing phase reached 765.5-854.6 g. After the non-fallow
predecessor depending on plants development phases their mass ranged from 42.0—
58.6; 169.5-206.8 and 599.5-653.5 g/m’.

At the same time, due to increased drought and heat resistance, plasticity to
predecessor and agro-background, the studied varieties plants when grown after
sunflower also demonstrated quite good growth and development potential, which
i1s an important factor in obtaining stable yields. During spring vegetation winter
wheat plants of Nyva Odeska were distinguished by more significant height. After
black fallow the highest biometric indicators were in Uzhynok variety.

It was established that winter wheat plants have varying ability to
accumulate soluble carbohydrates in years with different weather conditions. In the
period between 2016 and 2018 the highest amount of these substances was
synthesized in autumn 2017. It was found that after black fallow despite the lower
mineral fertilizers dose applied during pre-sowing cultivation, soluble
carbohydrates amount in all research years was bigger than after sunflower.

The highest winter sugars consumption both in leaves and tillering nodes

regardless predecessor was noted in plants of Uzhynok variety. It was found that



plants of winter wheat variety Kokhanka consumed soluble carbohydrates more
economically than Uzhynok and Niva Odeska varieties and grew more intensively
in early spring.

It is proved that for growing high yields of winter wheat with improved
grain quality one of the most important technology methods is the optimization of
plants nitrogen nutrition during the entire vegetation. In recent years, both in
Ukraine and abroad, the use of liquid nitrogen fertilizers in the cultivation of a
number of crops is becoming more widespread, among such fertilizers one of the
leading places is occupied by urea ammonium nitrate (UAN).

According to three years data, winter wheat grain yield in control option (on
pre-sow fertilization background and no feeding) grown after sunflower was 3,30—
3,70 t/ha depending on the variety; after black fallow it was higher by 1,80—
2.14 t/ha and amounted to 5.44-5.67 t/ha. The greatest increase in grain yield after
both predecessors was noted with fertilizing system, where nitrogen feeding with
various nitrogen fertilizers (ammonium nitrate, UAN-32 and ammonium sulfate)
was carried out in two steps: in early spring on frozen-thawed soil and at the end of
spring plants tillering (nitrogen fertilizer total dose of active substance — 60 kg/ha).

When growing winter wheat after sunflower, such agricultural method
provided a yield increase in Kokhanka variety, depending on fertilizer type, up to
4.62-4.68 t/ha, in Niva Odeska variety — up to 4.52-4.62 t/ha, and in Uzhynok
variety — up to 4.18-4.27 t/ha. After black fallow this indicator values were 6.28—
6.38; 6.40—6.52 and 6.26—6.35 t/ha respectively. It was established that after both
predecessors on condition of crops nitrogen feedings (in one or two steps) the
highest grain yield increase compared to control option was provided by
application of UAN-32 fertilizer.

Feeding with different types of nitrogen fertilizers had a positive effect not
only on winter wheat yield formation, but also on grain quality. After both
predecessors best performance was achieved in cases where crops had feeding
twice: in early spring on frozen-thawed soil and in late phases of plants spring

tillering locally, i.e. when nitrogen total dose in spring vegetation was 60 kg/ha.



It was found that in winter wheat variety Kokhanka (the group of valuable
grain quality varieties), protein content in the control version (without fertilization)
when grown after black fallow was 11.1 %, raw gluten — 19.6 %; after sunflower —
protein and gluten were 10.5 and 18.3 % respectively. After two step application of
nitrogen fertilizers after black fallow increase in protein was by 0.8—1.3, in gluten
— 2.7-4.7 %; after non-fallow predecessor increase was by 1.4—1.6 % and 4.3—
5.8 %.

Strong winter wheat varieties Nyva Odeska and Uzhynok had higher grain
quality indicators, but kept the same pattern as in the case of Kokhanka variety, i.e.
growing after black fallow had an advantage over sunflower predecessor; besides,
higher nitrogen fertilizer dose application provided more significant increase in
protein and gluten regardless of predecessor.

With two step nitrogen fertilizer application winter wheat Nyva Odeska
when sown after black fallow showed changes in grain protein content depending
on fertilizer type from 13.3 to 13.6 %, in gluten — from 25.7 to 26.6 %; when sown
after sunflower — from 12.8 to 13.2 and from 23.9 to 24.3 %. In winter wheat
Uzhynok variety with similar fertilizing system, after black fallow grain protein
content depending on fertilizer type varied between 13.1-13.6 %, after non-fallow
predecessor — 12.5-12.8 %; gluten content — 23.7-24.9 and 23.8-24.8%
respectively.

According to the conducted research results it is established that in the
Northern Steppe of Ukraine winter wheat cultivation should be carried out using
the technology which provides: use of grain varieties that are strong and of
valuable quality; cultivation with pre-sowing fertilizaion after black fallow with
complete fertilizer N3 PgKso, after sunflower with — NgoPsoKep; followed by crops
feeding after both predecessors with nitrogen UAN-32 fertilizer in two steps: N3
in early spring on frozen-thawed soil + N3, at the end of spring plants tillering.
Such system ensures production of second class quality food grain for varieties
Nyva Odeska and Uzhynok; and the third class grain for Kohanka variety with
yields after black fallow at the level 6.3-6.5 t/ha, after sunflower — 4.2-4.6 t/ha;



grain production profitability of 199-224 and 122-137 % according to the
predecessor.
Keywords: winter wheat, variety, predecessor, nitrogen fertilization, yield,

grain quality, economic efficiency.
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