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AnekceeB 5. B. OnTumizaliis TEXHOJOTIYHUX 3aX0J11B BUPOITYBaHHS COPTo
3epHoBoro B IliBaiunomy Creny Ykpainu. — KBamidikamiiiHa HaykoBa mpais Ha
paBax pyKOIHCY.

Huceprarris Ha 3100y TTS HAyKOBOTO CTYIEHS KaHIuaaTa
CLTBCHKOTOCTIONAPChKUX HayK 3a cremianbHicTio 06.01.09 «PociuHHAIITBOY»
(201 «Arponomis»). — [epxkaBHa ycrtaHoBa IHCTUTYT 3epHOBUX KynbTyp HAAH
VYkpainu, ninpo, 2021.

Meta 1 3amaul JOCHIDKEHb TOJISATAaId B HAyKOBOMY OOIpYHTYBaHHI
ICHYIOUHX Ta PO3po0Ill HOBUX €(PEKTUBHUX TEXHOJOTIYHUX MPUHOMIB ITiIBUIICHHS
BPOKAHOCTI POCIIMH COPro 3€pHOBOrO 3 YpPaXyBaHHSAM 3MIHU MOTOJHUX (PAKTOPIB,
MOP(OOI0IOTTHHUX OCOOIMBOCTEM COPTIB 1 T1OPUIIB, X peakilii Ha KOH(ITypallito
IUIOLII YKUBJIEHHS 3a pI3HUX CIOCOOIB CIBOM Ta TyCTOTM CTOSIHHS POCIIUH,
3aCTOCYBaHHS MIHEpaJIbHUX TIOOPUB 1 repOIlHIiB.

VY nucepramiiiHiii poOOTI MpeACTaBiCHI pe3yJbTaTH, SKI JIEMOHCTPYIOThH
€(EeKTUBHICTh 3alpONOHOBAHMX AarpoOTEXHIYHUX 3aXOJIB BHUPOLIYBaHHS COPro
3epHoBoro B 30HI [liBHiyHOro Cremy. Bmepmie ngocmikeHi Ta HayKOBO
OOIpYHTOBaHI ONTHMAaJIbHI CIIOCOOM CIBOM, TYCTOTA CTOSIHHSI POCIHMH Ha OAWMHUII
o ass coptiB Binens, [uinpoBebkuii 39 Ta riopuay Ilpaitm. Bceranomiena
ONTUMAJIbHA J103a MIHEPATbHUX AOOPUB i copTy JlHinmpoBchkuit 39 Ta ridpumy
Kopuer. BusnaueHo HailOuibil e(QEKTUBHUN TMICASACXOMOBUM repOinua 3
MIHIMQJIBHOIO (POTOTOKCUYHICTIO JIsi pociuH copro. OOrpyHTOBaHO OCOOIUBOCTI
dbopMyBaHHS BPOKAaWHOCTI Ta SKOCTI 3€pHa PI3HUX COPTIB 1 TIOPUIIB COpPro
3€pHOBOTO IIiJl BIUIMBOM JOCHI/PKYBaHUX arpOTEXHOJIOTIYHUX MPUHOMIB Ta
rizporepmiunux ymoB y IliBHiunomy Creny. IlpoBeeHO €KOHOMIYHY OLIIHKY
€(EeKTUBHOCTI ONTHUMI30BAHUX TEXHOJIOTIYHUX 3aXOIB BHUPOUIYBaHHS COPro
3€pHOBOTO.

3a pe3ynpTaTaMH €KCHEPUMEHTAIbHUX JOCHIIKEHb BCTAaHOBJIECHO, L0 Yy

coptiB Binenp, JlHinpoBcekuii 39 Ta riOpuay Ilpaitm kpami yMoBH IS



dbopmMyBaHHS OIOMETPUYHUX MOKa3HUKIB (3a MDKpsIb 45 1 70 cM) Oynm cTBOpEHI
3a muibHOCTI TociBiB 120—-140 Tuc. pocnun/ra. 31 3MIHOIO K TYCTOTH CTOSIHHS
pociauH y Ouiblly, ad0 HaBMAKW, B MEHIIY CTOPOHY 3HM)KYBaJHCs 3HAUCHHS
BUCOTH pociuH. Ilioma JMCTKOBOI TMOBEPXHI IOCIBIB MPSIMO MPOIOPIIAHO
3ajieXana BiJl TYCTOTH CTOSIHHS pociivH. Y (a3l BHKMJAHHS BOJIOTI 3a CiBOM 3
MDKpSAAsIM 45 CcM TUIOMa JIMCTKOBOI TOBEPXHI POCIWH CTAaHOBHWJIA y COPTIB:
Binerp — 14,2-20,1 uc. M*/ra, JuinpoBcbkuii 39 — 14,6-20,6 ta ridopuny Ilpaitm —
13,7-19,4 Tuc. Mz/ra, a 3a mupuHu mixpsagas 70 cm — 13,7-19,5 1 14,4-20,0,
BIJIMOBIIHO y copTiB Bineus 1 Juimposcbkuii 39, a B ridpuay [lpaitm — 13,5—
18,8 Tuc. M*/ra. JIo (hasu MOBHOI CTHIIOCTI 3epHA 3arajbHAa IUIOIA JIMCTKIB
3HMKYBanacs. BigmiueHo, 10 MOPSJ 31 3pOCTaHHSAM IIUIBHOCTI arpoleHO3y
B1I0YBa€ThCS 3MEHIICHHS IUIOIII OJHIET POCIWHU, TOMY 301IBIICHHS 3arajbHOi
IUIOLII JIMCTKOBOI IMOBEPXHI BIIOYBA€EThCSA 3@ PAXyHOK KUIBKOCTI POCIHH Ha
omuaMI TUIomm. KokHe 306unbmieHHs TyctoTh Ha 20 THC./Ta TPU3BOAUTH IO
3MCHIIICHHS IUIOLIl JHCTKOBOI MOBEpXHi pocanud Ha 8,8-9,0 % (128-137 cm?)
BIIHOCHO momnepeaHboi ryctotd. CyTTeBHM BIUIMB Ha (OpMYBaHHS IUIOLI
JIMCTKOBO1 MOBEPXHI MAa€ TYCTOTa POCIUH, IIUPHUHA X MIUKPSIIS TaAKOTO BILTUBY
HE Mae.

BusiBneHo, mo MmiHepasibHi JOOpUBa, BIUIMBAJIM HAa TPUBAIICTh MIK(azHUX
nepioJiiB po3BUTKY. Y pociiuH Triopuny Kosuer (a3u po3BUTKY MpOXOauiu Ha 2—
3 nobu panime Big copty JuinpoBcbkuit 39. TpuBamicth nepiomy BereTarii y
copty JHinpoBchkuit 39 npu 3actocyBanHi 1oOpuB Oyna Ha 2—5 nib, a y ridpuay
Kopuer — Ha 1-8 116 kopoTIiia mopiBHIHO 3 KOHTposeM (0e3 BHECEHHS J00pHB).
36inbieHHs 103U 100pUB 10 NgoPeoKso 1 NogP9oK3¢ cripusiiio ckopoueHHIo niepiony
CXOQW — TIOBHA CTHUTJICTh. MiHepasibHI J00pUBa TOKpAIyBaIH 3HAYCHHS
MOKa3HUKIB €JIEMEHTIB CTPYKTYpu ypoxaro: 30uibmieHHss macu 1000 3epew,
O3€PHEHOCTI Ta BUXOJY 3€pHa 3 BOJIOTI MOPIBHSIHO 3 KOHTPOJEM, IO B KIHIEBOMY
pe3ynpTaTi 3a0e3Meymsio 3pOCTaHHA 3€PHOBOI MPOAYKTHBHOCTI POCIHH COPro

3CPHOBOTIO. OnTuMalbHUM CHiBBiI[HOH_IeHHSIM CJIEMCHTIB JKHUBJICHHS Ta JA03HU



BHECEHHs s riopuny KoBuer, y cepeHbOMY 3a POKH JIOCHIIKEHb BUSBUJIOCH
NeoPs0K30, 1m0 3a0e3neumio ¢popMyBaHHS BpOXKaitHOCTI 3epHa 6,24 T/ra (IpUpicT
ckiaB 1,02 t/ra a6o 19,5 %). IlinBumieHHs piBHSA MiHEPaIbHOTO >KUBIICHHS [0
NooP9oK3¢ HE cripusiiio pocty BpokaitHocTi 3epHa. CopT JIHinpoBchkuii 39, B cuity
010JI0T1YHUX OCOOJIMBOCTEH, BUSBUBCSA MEHII YpOKaHUM TMOPIBHSHO 3 T1OpUIOM
KoBuer. Y mapHux KOMOIHAISIX €JIEMEHTIB JKUBICHHS OUIbIIY 3€pHOBY
MPOYKTUBHICTh OJIEPKAHO Ha AUISIHKAX 3 pIBHEM MiHEpaIbHOTO KUBIEHHS NgoPgo
— 4,49 1/ra, npupict BpokaiftHOCTI 3epHa ctaHOBUB 0,55 T/ra.

JloCHiIPKEHHSIMU ~ BCTaHOBJIEHO, 10 Ha JUISHKAaX 13 3aCTOCYBaHHSM
XIMIYHOTO KOHTPOJIIOBaHHS Oyp’sHIB HaWBHIYy BpOXKaWHICTb 3€pPHA COPTo
(4,04 1/ra) 3abe3neumno BHeceHHs repOinuay Ilik y mo3i 20 r/ra, mo auiie Ha
0,22 1/ra MeHIlIe BaplaHTIB 13 Py4YHUM BUAAJICHHSIM Oyp’sHiB. Lle cBiguuTh mpo
CTBOPEHHSI CIIPUSATIMBUX YMOB Ta CJa0Ky (PITOTOKCHYHY Ji10 IHOTO MpenapaTy Ha
pociuau copro. Ilpum 3acrocyBanui repOinumy [IpiMa kpamuii mMOKa3HUK
BpoOKaitHOCTI 3epHa (3,56 T/ra) OyB npu BHeceHH] ioro go3o10 0,4 n/ra. [loganbiie
K MIJBUILEHHS J03W NPHU3BOAWIO O NPUTHIYEHHS POCIMH 1 3HM>KEHHS 3€PHOBOI
OpOAYKTUBHOCTI copro. IIpu BukopucTaHHl nmpenapaTy ['paHTOKC ONTHMAaJIbHOIO
BusiBWwiach no3za 0,7 yi/ra, mo 3abe3nedymna (GopMyBaHHS BpPOXKAMHOCTI 3epHa
3,61 1/ra. 30uIbLIEHHST AO3U TepOIUUAY 3yMOBHJIO INPUTHIYEHHS POCIMH COPro 1
3MEHIIEHHS Oro 3epHOBOI MPOAYKTUBHOCTI.

3a pe3ysbTaTaMu JOCIIKEHb PO3PO0JIEHO HOBI Ta YAOCKOHAJIEHO ICHYIOU1
ONITUMI30BaHI arpoOTEXHIYHI 3aX0I1 BUPOIITYBAHHS COPTO 3€PHOBOTO, SIKI B YMOBax
[TiBaiuroro Cremy CHpHsIOTH OUTBINT TMOBHIN peani3allii TeHeTUYHOTO TMOTEHIlaTy
POCIIHH, 3aBJSKH YOMY 301JIbIIYETHCS BPOKANHICTH MPU OJHOYACHOMY 3MEHIIICHHI
BUPOOHMYUX BUTpAT.

Knwuoei cnoea: copeo 3epnose, mexuonoeisa, copm, 2iopuo, cnocio cigou,
2ycmoma CMmosHHS POCIUH, MIHepaibHe 000pu6o, 2epoiyud, yporcatiHicms, AKICMb

3epHa, eKOHOMIUHA MA eHepeemudHa eqheKmuHicmo.



ANNOTATION

Alieksieiev Ya. V. Optimization of technological measures of growing grain
sorghum in the Northern Steppe of Ukraine. — Qualification scientific work on the
rights of the manuscript.

Thesis for the degree of Candidate of Agricultural Sciences, specialty
06.01.09 «Plant Production». (201 — «Agronomy»). — State Institution The Institute
of Grain Crops of NAAS of Ukraine, Dnipro, 2021.

The purpose and objectives of the research were to scientifically substantiate
existing and to develop new effective technological measures to increase the crop
yield of sorghum plants, taking into account changes in weather factors,
morphobiological characteristics of varieties and hybrids, their response to the
configuration of nutrition area for different sowing methods and plant density and
herbicides.

The dissertation presents the results that demonstrate the effectiveness of the
proposed agronomic measures for the cultivation of grain sorghum in the Northern
Steppe. For the first time, the optimal sowing methods, the standing density of
plants per unit area for varieties Vinets’, Dniprovs’kyi 39 and hybrid Prime were
studied and scientifically substantiated. The optimal dose of mineral fertilizers for
the variety Dniprovs’kyi 39 and the hybrid Kovcheg has been established. The
most effective post-emergence herbicide with minimal phytotoxicity for sorghum
plants was determined. The peculiarities of the formation of crop yield and grain
quality of different varieties and hybrids of grain sorghum under the influence of
the studied agrotechnological measures and hydrothermal conditions in the
Northern Steppe are substantiated. The economic estimation of efficiency of the
optimized technological measures of cultivation of grain sorghum is carried out.

According to the results of experimental studies, it was found that the
varieties Vinets’, Dniprovs’kyi 39 and hybrid Prime had the best conditions for the

formation of biometric indicators (with spacing betwing rows of 45 and 70 cm) at a



crop density of 120-140 thous. plants/ha. With the change in the density of
standing plants to a greater or, conversely, to a lesser extent, the values of plant
height decreased. The leaf area of crops was directly proportional to the density of
standing plants. In the phase of emerging the panicle for sowing with an interrow
spacing of 45 cm, the leaf surface area of plants was in varieties: Vinets’ — 14,2—
20,1 thous. m’/ha, Dniprovs’kyi 39 — 14,6-20,6 and hybrid Prime — 13,7 —
19,4 thous. m*/ha, and with an interrow spacing of 70 cm — 13,7-19,5 and 14,4—
20,0, respectively, in the varieties Vinets’ and Dniprovs’kyi 39, and in the hybrid
Prime — 13,5— 18,8 thous. m*/ha. By the phase of full ripeness of the grain, the total
area of the leaves decreased. It is noted that along with the increase in the plant
density of the agrocenosis there is a decrease in the leaf area of one plant, so the
increase in the total leaf surface area is due to the number of plants per unit area.
Each increase in density by 20 thous./ha leads to a decrease in the leaf surface area
of the plant by 8,8-9,0 % (128-137 cm’) relative to the previous density. Plant
density has a significant effect on the formation of the leaf surface area, but the
width of the interrow spacing has no such effect.

It was found that mineral fertilizers affected the duration of interphase
periods. In the plants of the hybrid Kovcheg the phases of development took place
2-3 days earlier than the variety Dniprovs’kyi 39. The duration of the growing
season in the variety Dniprovs’kyi 39 when applying fertilizers was 2—5 days, and
in the hybrid Kovcheg it was 1-8 days shorter compared to the control (without
fertilizer application). Increasing the dose of fertilizer to NgoPeoKszo and NggPgoKs,
helped to reduce the period of germination — full maturity. Mineral fertilizers
improved the values of the elements of the crop structure: increasing the weight of
1000 grains, amount of grains and grain mass from the panicle compared to the
control, which ultimately ensured the growth of grain productivity of sorghum
plants. The optimal ratio of nutrients and application dose for the hybrid Kovcheg,
on average over the years of research was NgoPgKj3, which provided a grain yield

of 6,24 t/ha (increase was 1,02 t/ha or 19,5 %). Increasing the level of mineral



nutrition to NgoPyK3, did not increase grain yield. Variety Dniprovs’kyi 39, due to
biological features, was less productive compared to the hybrid Kovcheg. In paired
combinations of nutrients, higher grain productivity was obtained in plots with the
level of mineral nutrition NgoPgo — 4,49 t/ha, the increase in grain yield is 0,55 t/ha.

Studies have shown that in variants with chemical weed control, the highest
crop yield of sorghum grain (4,04 t/ha) was provided by the application of the
herbicide Peak at a dose of 20 g/ha, which is only 0,22 t/ha less than options with
manual removal weeds. This indicates the creation of favorable conditions and
weak phytotoxic effect of this preparation on sorghum plants. When using the
herbicide Prima, the best indicator of grain productivity (3,56 t/ha) was when
applying a dose of 0,4 1/ha. Further increase in dose led to plant suppression and
reduced productivity of grain sorghum plants. When using Grantox, the optimal
dose was 0,7 1/ha, which ensured the formation of grain yield of 3,61 t/ha.
Increasing the dose of the herbicide caused the suppression of sorghum plants and
a decrease in its grain productivity.

According to the results of research, have been developed new and improved
existing optimized agrotechnical measures of grain sorghum cultivation
technology, which in the conditions of the Northern Steppe contribute to a fuller
realization of the genetic potential of plants, due to which the crop yield increases
while reducing production costs.

Key words: grain sorghum, technology, variety, hybrid, sowing method,
plant density, mineral fertilizer, herbicide, yield, grain quality, economic and

energetic efficiency.
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