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AHOTALIA

ApymoBa O. M. Onrumizanisi TeXHOJOTiYHUX NPUHOMIB MiIBUIIEHHS
ypoxkaiiHOCcTi Ta sikocTi 3epHa mmenuui o3uMmoi B IliBHivnomy Cremy. —
Kgpamidikaiiitna HaykoBa mparis Ha IpaBax PyKOIHUCY.

Hucepramisi Ha 3700yTTS HAyKOBOTO CTymeHS HoKTopa (Qimocodii 3a
cnemianpHicTIO 201 — ArpoHomisi. — JlepkaBHa ycTraHoBa I[HCTUTYT 3e€pHOBHX
kyaeTyp HAAH Vkpainm, {ninpo, 2021.

VY mucepraitiiiHiii poOOTI BUKIAACHO PE3YIbTATH JOCHIHKEHb 3 OMTHUMI3aIlii
TEXHOJIOTIYHUX TPUHOMIB BHUPOIIYBAHHS MIICHUIN O3MMOI, SIKI CHPsIMOBaHI Ha
30UTbIIEHHS BUPOOHUIITBA 3€pHA 1 MOJINIIEHHS MOro sKocTi. BHUsABIEHO BIUIMB
YMOB BHpPOIIYBAaHHS Ha PICT 1 PO3BUTOK POCIMH MIIEHUI O3MMOi, Ha
3aKOHOMIPHOCTI HAKOTHMYEHHSI Ta BUTPAT PO3YMHHHUX BYTJEBOIB, JIOCHIIKEHO
0CcoO0MUBOCTI (POpMyBaHHSI BPOKAWHOCTI Ta SIKOCT1 3€pHA 3aJIEKHO BiJl BHECCHHS
pI3HUX BHUJIIB a30THUX JOOPHUB B OCIHHIM Ta BECHSHHUU IEpIOIW BereTarii Iicis
PI3HHUX MONEPETHUKIB.

AKTyallbHICTH TE€MH TIOJSITa€ B TOMY, MO0 HEIOCTaTHA HayKOBa
OOTPYHTOBAHICTh Ta HEJOJIKH y CUCTEM] TEXHOJIOTTYHUX MPUMOMIB BUPOITYBaHHS
NIIEHUI]I O3MMOI B CY4YaCHUX YMOBAaX MPU3BOJATH JI0 HU3BKOI peai3arii
TeHETHYHOTO TMOTEHIlaTy MPOAYKTUBHOCTI HOBHX copTiB. Cepea OCHOBHHX
dakTopiB, 110 BU3HAYAIOTh PIBEHb YPOJKAMHOCTI Ta SIKOCTI 3€pHA MIIIEHUIIl 03UMOT,
BAYKJIMBE MICLIE 3aiIMalOTh MONEPEIHUKHU Ta YAOOPEHHS MOCIBIB.

3HauHe 30UIBIICHHS OCTAaHHIMH pOKaMH B YKpaiHi OOCSTIB BUPOOHUIITBA
peHTa0eNbHUX, €KOHOMIYHO BHTIJHUX, ajle HEOaKaHWX 3 arpOHOMIYHOI TOYKH
30py KyJIbTyp, Y TOMY YHCIi COHSIIHUKY, TMPHU3BEJIO A0 CYTTEBOTO PO3MIMPEHHS
MOCIBIB IIIIEHMIII O3WMOI ITICJIS TaKWX IIONMEPEIHUKIB. 3a IHUX OOCTaBUH JIJIs
OTpUMaHHA  CTaOUIBHMX  BpPOXAaiB  BUCOKOSIKICHOTO  3€pHAa  TEXHOJIOTIYHE
3a0e3neyeHHs Mae OOOB’SI3KOBO BKJIIOYATH 3aCTOCYBAaHHS CHUCTEMHU YAOOpPEHHs
MOCIBIB, 1 OCOOJHMBE MICLE TYT HAJEKUTh PETYIIOBAHHIO a30THOTO KUBJICHHS
POCIIUH.

B ymoBax IliBaiunoro Crtemy Bhepiie JOCTIKEHO 3aKOHOMIPHOCTI



dbopMyBaHHS BpPOXKAMHOCTI Ta SKOCTI 3€pHA COPTIB IIIEHHUIl O3UMOi M’SIKOi
Koxanka, HuBa ofiecpka Ta YKHHOK 3aJIe)KHO BiJl BHECEHHS PI3HUX BUIIB a30THUX
no6puB (amiauna cemitpa, KAC-32, cynbdaTr amMOHII0) B OCIHHIA Ta BECHSHUU
nepioJid BereTalli mo YOpHOMY Hapy Ta MiCisl COHSIIHUKY.

YAOCKOHANEHO ICHYIOUl MPUIOMH TEXHOJIOTIi BHUPOIIYBaHHS MIICHUII
03UMOT B YMOBax CTEMOBOiI 30HH, sIK1 3a0€3MeUyIOTh OJIepKaHHS MICJsl HEapOBUX
MONEPETHUKIB MTPOIOBOJIBUOTO 3€pHA JPYTOro — TPEThOro Kiacy SIKOCTI Ha PiBHI Ta
roHaf 4,0 T/ra.

HalGynu mnopansiioro po3BUTKY HAYKOBl MIIXOIU 10 OOIPYHTYBaHHS
3aKOHOMIPHOCTEH POCTY 1 PO3BHUTKY POCIIMH TIICHHIN O3UMOI, HAKONMUYCHHS Ta
BUTPAT HUMH PO3UYMHHUX BYIJIEBOJIB, (DOPMYBAHHS MPOJYKTUBHOCTI 32 HECTIMKUX
MOTOAHUX YMOB Ta MpH 301IbIIIEHH] KUTBKOCTI aHOMAJIBHUX T1APOMETEOPOIOTTHHUX
SIBMIII IT1J] Yac BereTailii.

3a pesysbTaTaMu TPUPIYHUX JOCIIHKEHb PO3PO0JIEHO TEXHOJIOTTYHI TPUHOMHU
NIJBUILEHHS YPOXAHHOCTI Ta SIKOCTI 3€pHa MIIEHHULl 03UMOi, 3aCTOCYBAHHS SIKUX
J03BOJISIE OiepKyBaTh B ymMoBax IliBHiuHOrO0 CTEmy MpOIOBOIBYE 3€PHO APYTOTO
KJ1acy sikocTi y coptiB HuBa ojgechka Ta YKUHOK 1 TpeThoro — y copty Koxanka
pU YpOKaHOCTI HA piBHI 6,2—6,5 T/Ta 3a BUPOILYBaHHS MO YOPHOMY Mapy Ta
4,1-4,6 T/ra — micns COHSAIIHUKY, 3a0€3MeUy0Yr BHCOKI €KOHOMIYHI MOKa3HUKH.
OTtpumaHni gadi OyIM BUKOPUCTAHI 1] 4ac po3poOOK peKOMEHIalliil 1o JOTIs Ty 3a
O3UMUMHU 3€PHOBUMH KYyJbTypaMH, TEpPEeBIpEHI Yy BUPOOHUYMX YMOBax 1
BIIPOBAKEHI B TOCTOapcTBax J(HImponeTpoBCchKoi 001acTi Ha o 1,2 Tuc. ra.

ExcnepumenTtanbHa yactuHa podotu npoBojuiacs B 2016/17-2018/19 pp. y
HepxaBHomy mianpueMcTBi «Jlociigne rocnomapero «/ninpo» AY 3K HAAH
BIJIMOBITHO 10 3araJIbHONMPHUIHATOI METOAUKHA TOJIbOBOTO EKCIIEPUMEHTY 1
METOJUYHUX PEKOMEHJAIl MO MPOBEACHHIO TOJILOBUX JOCIIJIIB 13 3€PHOBUMHU,
3epH00000BUMH 1 KOpMOBUMH KynbTypamu ([{ocmexos, 1985; [ukoB u [Tuxym,
1983) micns ABOX MOMEPETHUKIB: YOPHUIN TIAp Ta COHSIITHUK.

VY nepennociBHy KyJIbTHUBAIlIIO TT0 YOPHOMY Iapy BHOCHIHM ()OHOBE TOOPUBO

N30PsoK30, micis corsimmanky — NgoPgoKgo. B onTumansnamii 1st Micist mpoBeIeHHS



4

JOCIKeHb CTPOoK (20 BepecHs) BUCIBAJIM COPTH MIIeHMII M’ sikoi o3uMoi KoxaHka
(AY TImctutryr 3epHoBux KyiabTyp HAAH), HuBa ogeckka Ta Y>XKHHOK
(CenexmiitHo-renetnunnii [Hcturyr HAAH), npuyomy copt KoxaHka HalexuTh
JI0 TPYIU COPTIB, IIIHHUX 3a AKICTIO 3epHa, copTH HuBa onecbka Ta YKUHOK — 10
CUJIbHUX.

ABOTHI TMIPKUBJICHHS TIOCIBIB MPOBOJMUIM Ha TOYaTKy (a3u OCIHHBOTO
KYII[IHHSI POCIIMH, PaHO BECHOIO MO MEP3J0TajJIOMy IPYHTY Ta HaNpUKIHIN (a3u
BECHSHOTO KyIIiHHs. J[03a /11040l peuoBMHU a30THUX JOOpUB (aMmiayHa cemiTpa,
KAC-32 Ta cynbdar amoHil0) 3a KOXXHOTO OKPEMOTO BHECEHHS CTaHOBUJIA
30 kr/ra. Po3uun noopuBa KAC-32 npu miJPKUBICHHSX BHOCWIM 3a JIOIOMOIOIO
paHiieBoro OOMPHCKyBauda, HAJAMITOBYIOYM KPYIMHOKpAIeIbHe PO3MUICHHS
PIIUHH.

[TorogHi yMOBM ynpOJOBX BereTalli MIIEHUIl 03UMOI B POKH JOCIIIKEHb
B3araji Oynu cnpuatiuBuMu. COpTHU MIIEHUIl O3UMOi, SIKI BUKOPHUCTOBYBAJIU Y
JOCITI/II, 3@ TIONEPEHBOI0 OL[IHKOK OPUTIHATOPIB, IPHUIATHI JJIs BUPOIIYBAHHS B
MOCYIUIMBUX YMOBaX CTEMOBOi 30HM, TJIACTUYHI NIOJI0 TOMEpEeIHUKa Ta J00pe
pearyroTh Ha MOKpallaHHs yMOB a30THOTO >KUBJICHHS.

[lin yac mpoBeneHHS AOCIHIKEHb 3’ICOBaHO, 110 y OUIBIIOCTI BHUIIAJIKIB
3HauYeHHSA 010METPUYHHX MOKA3HUKIB, TYCTOTH CTOSHHSI POCIIMH MPU BUPOITYBaHH1
NIIEHUIIl O3UMOi [0 YOPHOMY TMapy TMepeBaXalld aHAJOTIYHI JaHl TiCis
coHAmHUKy. [lo 4opHOMY mapy Takok poO3BHBaiacs 3HAYHO OiNblIa Hag3eMHa
BEreTaTUBHA Maca. Tak, Ha Yac BITHOBJICHHS BECHSHOI BereTallii abCOMOTHO Cyxa
Maca POCIIHH i3 PO3paxyHKY Ha | M’ 3aeXHO Bix copTy craHoBmiua 137,6-155.2 T,
y a3l Buxoay B TpyOKy BoHa 30uibmryBajacs ao 278,9-302,1r, a y d¢asi
KOJIOCIHHA pgocsrana 765,5-854,6 r. Ilicns HemapoBOTO MOIEpeIHHUKA 3TIHO 3
dbazaMu 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,
IUTACTUYHOCTI JI0 MONEpEeIHUKa Ta arpooHy, POCIUHU AOCTIIKYBAaHUX COPTIB Y

pa3i BUPOIIYBaHHS IICIS COHSAIIHUKY BHUSBHUIM TaKOX JOCHTh HEMOTaHWUN



MOTEHI1aJl POCTY Ta PO3BUTKY, IO € BAKJIMBUM YHNHHUKOM OJIEP>KaHHS CTAOUTbHUX
MOKA3HUKIB BPOXAWHOCTI. 3HAYHIIIIOK BUCOTOIO BIPOJOBK BECHSHOI BereTarlii
BUPI3HSJINCh NEPEBAXKHO POCIMHU COpTy miueHuil o3umoi HuBa oxmecbka. Ilo
YOpPHOMY Mapy BHIII 3HAYCHHS] O10METPUYHUX MMOKA3HUKIB OYJIM Y COPTY Y KUHOK.

BcranoBnena HeogHakoBa 3JaTHICTh MIOJI0 HAKOMHYEHHS POCIWHAMU
NIIEHUII 03UMOI PO3YMHHUX BYTJIEBOMAIB y PI3HI 32 MOTOJHUMH YMOBaMH POKH.
Cepen 2016-2018 pp. HaiiOLnblIa KUIBKICTH IUX PEUYOBUH CHUHTE3yBajacs B
ocinHii nepioa 2017 p. 3’sicoBaHO, IO 110 YOPHOMY Tapy, HE3BAKAIOYM HA HIKYI
703U MiHEPAJTIbHUX JTIOOPUB, SIKI BHOCUJIM Y TEPEINOCIBHY KyIbTUBAIIII0, KUIbKICTh
PO3YMHHUX BYIJIEBOAIB B yCli POKH JOCHIIKEHb Oyna OUIBIION, HIXK MiCIs
COHSIIITHHKY.

HaiiBuii BUTpaTH IyKpiB YIIPOJIOBK 3MMOBOTO TMEPIOy K Y JUCTKAX, TaK i
y By3Jax KYIIIHHS, HE3aJ€KHO BiJ IONEPEAHHMKA, BIIMIYAIM y POCIHH COPTY
Vxunok. BusiBneHo, 1o pocivHM COpTy MIIeHHIl o3uMoi KoxaHka BUTpadaiu
PO34YMHHI BYIJIEBOAM OUIbIII €KOHOMHO, HIXX COpTIB YXMHOK 1 HuBa ojeckka, Ta
BIJIPOCTAJI 1HTEHCUBHIILIE PAHHBOIO BECHOIO.

JloBeneHo, 1O OJHUM 13 HAWBaXJIMBIIIMX MPUHAOMIB  TEXHOJOTI]
BHUPOIIYBaHHSI BUCOKUX BPOXKAiB IMIIESHUIII 03UMOI 3 TMOIMIIICHO0 SKICTIO 3e€pHA €
ONTHUMI3allisl A30THOTO KWBJICHHS POCIUH MPOTITOM IXHBOI BereTarlii. B octanHi
poKu AK B YKpaiHi, Tak 1 3a ii MeXamMu Bce OUIBIIOTO MOIIMPEHHS HabyBae
BUKOPHCTAHHS TIPH BHPOIINYBAaHHI PSALY CIIBCHKOTOCTIONAPCHKUX KYJIBTYP PIAKHAX
a30THUX NOOpWB, cepel Takux MOOpPWUB OJHE 3 YUIBHUX MICIh 3aiiMa€e pPO3UMH
kapbaminy 1 amiaunoi cenitpu (KAC).

3a TpUPIYHMMHU JAHUMHU YPOKalHICTh B KOHTPOJbHOMY BapiaHTi (Ha (oHi
MEePEANOCIBHOTO BHECEHHS JOOpHB — 0€3 MiIKUBJICHHS) TPU BUPOIIyBaHHI
TMIIEHUII 03UMO] MICJIsS COHSAIIHUKY CTaHOBMIIA 3aJIekHO Bia copty 3,30-3,70 1/ra,
[0 YOpHOMY napy BoHa Oyna Ouibmioro Ha 1,80-2,14 1/ra Ta gopiBHIOBana 5,44—
5,67 T/ra. Haii0Oinpllie MABUINEHHS BPOXXKAWHOCTI TICAsS 000X TMOIMEpPEIHHKIB
BiAMIYaIM 3a BapiaHTy yAOOpEeHHs, A€ a30THI IMDKUBJICHHS PI3HUMH BHUIAMU

a30THUX 100puB (amiauna cemitpa, KAC-32 Ta cynbdar aMOHII0) MPOBOAWIH Y



JIBa MPUUOMU: PAHHBOIO BECHOIO MO MEP3JIOTAJIOMY IPYHTY Ta HaNpHKIHLI (a3zu
BECHSHOTO KYII[IHHS pOCIWH (3arajbHa J03a a30THUX JOOpHB 3a [iI0YOI0
pedoBuHOIO — 60 KI/Ta).

[Ipu BupOIIyBaHHI MIIIEHHUII O3UMOI IMICJSI COHSIIHUKY TAaKWM arposaxija
3a0e3nevyyBaB MIABUIICHHS YypokaHOCTI copTy KoxaHka 3aiexHO Bil BUAY
nobpuBa 1o 4,62—4,68 t/ra, copry HuBa oneceka — no 4,52-4,62 1/ra, a copty
Vxkunok — 0 4,18-4,27 1/ra. Ilo 4yopHOMYy TMapy 3HA4YEHHS ILOTO IMOKa3HHKA
CTAaHOBWJIM BIAMOBITHO A0 copty 6,28-6,38; 6,40-6,52 Ta 6,26-6,35 1/Ta.
BusiieHo, 1o miciist 000X MonepeTHUKIB HalO1IbIIe 3pOCTaHHS BPOXKAIO 3€pHA 110
BIJIHOIIEHHIO O KOHTPOJIIO IPH MPOBEEHHI a30THUX M1HKUBJIEHb NOCIBIB (B OJUH
YM JiBa NpUiioMu) 3a0e3neuyBasno BHeceHHs n1o0puBa KAC-32.

[IpoBeaeHHs MiDKUBIECHb PI3HUMU BUJAMU a30THUX JOOPUB MO3UTHUBHO
BILUIMBAJIO HE TUIbKH Ha (hOpMYBaHHS BpPOKAMHOCTI MILEHUII O3UMOi, ane il Ha
AKicTh 3epHa. [licist 000X MomepeHUKIB HaMKpalll MOKa3HUKH OACPKYBaIH Y
BapiaHTax, J€ TMOCIBU MiPKUBIIOBAIM [IBI4i: PaHO BECHOIO IO MEP3JIOTAIOMY
IPYHTY Ta HampHUKIHII (a3u BECHSHOTO KYUI[IHHS POCIIHH JIOKaJbHO, 32 BHECEHHS
3arajbHOI 103U a30Ty Y BECHSIHUM mepiof BereTarlii 60 kr/ra.

3’sicoBaHO, 1[0 y COPTY miieHulll o3uMoi KoxaHka, skl HaleXuTh 0
Ipynu IMIHHUX 32 SKICTIO 3€pHa COPTIB, KUIHKICTh O17Ka Y KOHTPOJILHOMY BapiaHTI
(6e3 mipKUBIICHHS ) TIPU BUPOITYBaHHI 1O YOpHOMY Tapy ctanoBmia 11,1 %, cupoi
KJIEUKOBUHU — 19,6 %; micisl COHAIIHMKY — BIAMOBIIHO 10 mokazHuka 10,5 Ta
18,3 %. Ilpupict 6inka 3a JBOPa30BOTO BHECEHHS a30THUX JOOPHB 301IbIITYBaBCS
no yopHomy mapy Ha 0,8—1,3, knelikoBunu — Ha 2,7-4,7 %, MicClsl HEMapOBOTO
nonepeaHuka — BianosigHo Ha 1,4—1,6 ta Ha 4,3-5,8 %.

VY cunpHUX cOpTIB MmIIeHMIN 03uMoi HuBa ojechka Ta YKMHOK IMOKa3HHKHU
AKOCT1 3epHa OyJlM BUIIMMH, aye 30epiranacs Taka >K 3aKOHOMIPHICTb, K 1 Y
BUMAJIKY 3 copToM KoxaHka, a came BiaMmidaiacs mepeBara 3a BUPOIIYBAaHHS 10
YOPHOMY TMapy MOPIBHSHO 3 COHSIITHUKOM, a TAaKOX 3a BHECEHHS OLIbINOI 103U
a30THUX JOOpUB MPUPICT OLJIKA Ta KJICHKOBUHU HE3aJIEKHO BiJ MOINEpeHUKa OYB

3HAYHILIAM.



3a ciBOM MO YOpPHOMY Iapy BMICT Oijka B 3epHI miieHuil o3umoi Hwupa
OJIeCbKa y pa3l BHECEHHS a30THUX JAOOPHUB y JABA MPUHOMH 3MIHIOBABCS 3aJICKHO
Bin Buay nobpusa Bix 13,3 mo 13,6 %, kimerikoBuau — Big 25,7 1o 26,6 %, micns
coHsmHUKy — Big 12,8 mo 13,2 Ta Bim 23,9 mo 24,3 % BianmoBigHO. Y copTy
MIICHULI 03UMOI YKHHOK 32 aHAJIOTIYHOTO yAOOpEHHsS MOCIBIB KUJIbKICTh OiNKa B
3epHI 10 YOPHOMY Tapy 3aJie’HO BiJl BULY J0OpHBa 3MiHIOBAJIOCS B Mexax 13,1—
13,6 %, micas HemapoBoro mnomnepeanuka — 12,5-12,8 %, KkiIeHKOBUHM —
BiamoBigHo 23,7-24,9 Ta 23,8-24,8 %.

3a pe3ysbTaTaMu MPOBEJACHUX JOCIIKEHb BCTAHOBJIEHO, 110 B [liBHIYHOMY
Cremy YKpaiHu BUPOITYBaHHS MIICHUIN 03UMOI CJIiJT IPOBOAUTH 32 TEXHOJIOTIETO,
fKa rnepefdadyae BUKOPUCTAHHS CHJIBHHUX Ta I[IHHUX 3a SKICTIO 3€pHa COPTIB;
BHECEHHSI y MEPEINOCIBHY KyJIbTHBAIIIO MO YOPHOMY Iapy MOBHOTO J00pHBa
103010 N30PeoK30, micns constauky — NgoPeoKgo, 3 HaCTyNmHUM MiIKUBICHHSIM
MOCIBIB IO JIBOX MonepenHrukax a3otHuM aoopuBom KAC-32 y nBa npuitomu: N
pPaHO BECHOIO MO Mep3JIoTaioMy IpyHTY + N3o Hanpukiii (a3u KyUiHHS pOCIIHH.
[e 3a0e3neuye oaepKaHHA MPOJOBOJIBUOTO 3€pHA JIPYroro Kiacy sIKOCTI y COPTIB
HuBa onmecbka Ta YXKHHOK, TpeThoro — y copty Koxanka, 3a BpOKallHOCTI TIO
YOpHOMY mapy Ha piBHI 6,3—6,5 T/ra, micns coHsmHUKy — 4,2—4,6 T/ra Ta
peHTabeNbHICTh BAPOOHUIITBA BIIMOBITHO 10 TIoniepeanuka 199-224 1 122—-137 %.

KurouoBi ciioBa: mieHuIrs o3uMa, CopT, MOMEPETHUK, a30THI M KUBICHHS,

BPOXKAMHICTb, SKICTh 3€pHA, EKOHOMIYHA €()EKTUBHICTb.



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.
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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
N3oPs0Ks30 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,
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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
1s 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
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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 i1s 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.
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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 N3P Ks, after sunflower with — NgoPgoKeo; 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;
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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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