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Sluenxko B. M. Onrtumizaiiisi TEXHOJOTI] BUPOLIYBAHHS COHSIIHUKY 3
BUKOPHUCTAHHSAM PETYJISATOPIB POCTYy B YMOBaX MIBHIYHO-CXIJTHOTO JIICOCTEIY
Yxpainu. — KBamigikaiiiina HaykoBa mparis Ha paBax pyKOIHCY.

Hucepraiisi Ha 3100yTTS HAyKOBOTO CTYIEHs 1OKTopa ¢inocodii 3a
cnemianbHicTIoO 201 — Arponomis. — CyMChKHMIM HalllOHaJbHUN arpapHuit

yHiBepcuret. Cymu, 2022 p.

COHSIIHUK € BaXJIMBOIO JUIsI EKOHOMIKM YKpaiHW KyJbTYpoOlo, IO
XapaKTEPU3y€EThCSI BHUCOKUM pIBHEM BHYTPIIIHBOI MEPEPOOKH YypoKaro Ta
JIOMIHYIOYHMM BIUTMBOM Ha ()OPMYBAHHS CBITOBOTO PUHKY. BiIMiHHMIA BT OCHOBHO1
30HH BUPOIIYBaHHS CIEKTP TIPYHTOBO-KIIMATHYHUX Ta AarpoTeXHIYHUX YMOB
niBHIYHO-cXimHOrO Jlicoctenmy VYkpaiHu OOyMOBIIO€ HHU3bKUH pIBEHb MPOSBY
aJIalITUBHUX CEJEKIINHUX O03HaK, C(POPMOBAHMX B IHIIMX EKOJOTIYHHUX YMOBAaX.
Takuii ctan mnoTpedye meperisiAy Ta ONTUMI3Aalli MapaMeTpiB ICHYIOUHX
TEXHOJIOT'1H, 30KpeMa 3a paXyHOK BUKOPUCTAHHSI PETYJIATOPIB POCTY.

VY nuceprauiiiHiii poOOTI HaBEIEHO TEOPETUYHE OOIPYHTYBAHHS Ta
NpPaKTUYHE BUPIIIEHHS MHUTAHb 13 MIABUIICHHS €()EKTUBHOCTI BHUPOIILYBAHHS
COHSIIIIHUKY 3a PaxXyHOK OINTHUMI3allli COPTOBUX TEXHOJIOTIM 3 BUKOPUCTAHHAM
PEryJSATOPIB POCTY B yMOBaX MiBHIYHO-cX1HOTO JlicocTeny YkpaiHu.

VY pe3ynbTaTi MpoBENCHUX AOCIHIKCHh BHUBYCHO J1alma30H 3MIH JIHIHHHUX
napamMeTpiB KJIITHH Ta 3alpolOHOBAHO METOJMKY OIIIHIOBAaHHS Peakili COpTIB
COHSIIIHUKY Ha JIiI0 PEeTapJaHTIB. YCTAHOBJIEHO, IO TNOTEHIIWHUN piBEHb
BKOPOUYCHHSI JOBXKUHU cTebna mij giero perapaanty Moanyc 250 EC y pizHux
COPTIB COHSIIIIHUKY BHU3HAYAETHCS 3MIHOKO IMOKa3HUKA MPO3EHXIMHOCTI KIIITHH.
Pi3Hu1s B MOKa3HUKAX MPO3EHXIMHOCTI BAPI1aHTIB KOHTPOJIIO Ta JOCIIY CTAHOBUTD
Mminyc 17-18% nns yneTpapanasoro copty Ecmanb, minyc 23-29% nns ribpumais
3narcon, boxxemap ta [latpiris tTa 30-33% a1 BUCOKOPOCIIOTO CEPEAHBOCTUTIIONO

riopuga Xopan. YcraHoBieHO, 10 (aKTUYHHA pPIiBEHb BKOPOUYEHHS CTebia



BHU3HAYAETHCS CXEMOIO 3aCTOCYBaHHS PETAPAAHTY, T'YCTOTOIO MTOCIBY, TPUBAIICTIO T
1HTEHCUBHICTIO TIPOIIECIB POCTY cTebIa.

VY abcomoTHUX 3HaYeHHAX e(eKT BKOpoYeHHS crebma (y [iama3oHi
TEXHOJIOTTYHUX T'ycToT 41,6—77,1 THC. pOCIIMH/TA) 32 KOMILJIEKCHOTO 3aCTOCYBaHHS
npenapary Mommyc 250 EC cranosuB 16—17 cm mst copty Ecmans, 23-25 cm mis
ribpuaa 3marcon, 28-31, 34-36 1 35-42 cm ana ribpuaiB boxenap, latpimis 1
Xopasl BiANOBIIHO. 30UIBIIEHHS TYCTOTH IOCIBY POCIUH 3YMOBIIOE 3HUKEHHS
BIUTMBY TIpernapaTy y BapiaHTax i3 oOpoOKOIO HACiHHSI Ta ITIBHINCHHS BIUIUBY Y
BapiaHTax 13 00pOOKOI0 BEreTYIOUUX POCIHH 1 KOMIUIEKCHOK 00pOOKOIO.

BusznaueHo aiana3zoH Ta MexaH13MH, SIK1 3a0€3Me4yI0Th 3MillIEHHS TOKA3HUKIB
ONTUMAJIBHOI TYCTOTH TOCIBY IiJI JII€}0 PETAapAaHTIB 3aJ€XKHO BiJl COPTY, T'YCTOTH
MOCIBY POCIMH Ta cxeMu 00poOku. JloBeaeHo, 10 3MiHa MOPGOTHUILY POCIWH
CYNPOBOJIKYETHCS TPOBOCTOPOHHIM 3MIIIEHHSM J1ala30Hy ONTUMaIbHOI I'YCTOTH.
3ajie)kHO BIJ CcXeMU OOpOOKM 3HAYEHHA [OKa3HUWKAa ONTUMAJIbHOI TyCTOTH
30UTBIIYIOTECSL Y HarpsiMi: 06e3 00poOku (K) — 00poOKa BEreTyrounx pociuH —>
00poOKa HaciHHS —> KOMIUIEKCHA 00poOKa.

3HaueHHs 3MIHIOIOThCA: 11 copTy EcMans 13 67,5 Ha koHTpoi 10 85,3 THC.
POCJIMH /Ta y BaplaHTi 13 KOMIUIEKCHOIO 00po0OKoto; 115 T10pua 3naTcod i3 60,2 1o
69,3-70,1 Tuc. pocnoun/ra; ms riopuaa boxxenap i3 58,1 Ha kKoHTpOII 10 67,5 THC.
pocimn/ra; ms riopuaa [atpimis i3 60,1 qo 77,1 tuc. pocius/ra. Po3paxoBaHo, 1110
B CEpEIHbOMY JJIsi COPTIB 3MILIEHHS MMOKa3HUKA ONTUMAJIBLHOI TYCTOTH 3a0e3mnedye
3pOCTaHHS MOKAa3HWKA MaKCHUMaslbHOI yposkaiiHocti Ha 0,11 T/ra y BapianTax i3
00poOKoI0 BereTyrounx pociut 1 Ha 0,32 T/ra 3a KOMILIEKCHOT 00pOOKH.

BuszHaueHo, 1110 po3paxyHKOBa I'yCTOTa MOCIBY riopuay Xopau ais 6a30BUX
TEXHOJIOT1H cKiiafae 55 tuc. pociaun/ra. s 30epekeHHs MOKa3HUKIB YPOXKAMHOCTI
B TEXHOJOTISIX 13 BUKOPUCTAHHSM PETYJATOPIB POCTY JAOLUUIBHUM € 3aryIlieHHS
nociBy a0 70 Ttuc. pociuH/ra. 3MIIIEHHS ONTHUMAIbHOI TyCTOTHU TiOpUAy HE
CYTPOBOIKYETHCS 3pOCTAHHIM TTOKA3HHUKIB YPOKAWHOCTI.

YCcTaHOBNIEHO [iana3oH TEXHOJOTIYHOTO PETyJIOBaHHS BHUCOTH POCIWH Ta

1HJIEKCY JIMCTKOBOI MOBEPXHI IMOCIBIB T1OpU/IIB COHSIIIHUKY 3aJI€KHO BiJ] TYCTOTH



MOCIBYy Ta MapKu peryjsiTopiB pocTy. 3a pe3yJbTaTaMd TMOJbOBOTO JIOCTIAY
MIATBEPPKEHO MOJKJIMBICTh TEXHOJIOTIYHOTO 3MEHILIEHHS BHUCOTHU cTeblla B
TOBapHUX TOCiIBaxX COHAMHMKY Ha 18,5-23,1 cm, abo 11,1-12,6%. MakcumanbHmiA
epexkt (minyc 13,4% n0 KOHTpOdIO) 3abe3leuye BUKOPUCTAHHS Ipenapary
Xnopmekat-xsopug 750, npenapatie Moaayc 250 EC ta Apxitext Ha 11,7% Ta
10,3% BignoBimHO. 31 30UNIBLIEHHSM TYCTOTH TOCIBY Ta TPHUBAJIOCTI BereTarlii
riopuaa eQekT BijJ 3aCTOCYBaHHS MIpEapaTiB MOCHITIOETHCS.

YcTaHoBneHO cTabimi3ytounii (3a 301UIbIIEHHS T'yCTOTH MOCIBY) €(EeKT Bijl
3aCTOCYBaHHSI PETYJATOPIB POCTY 3a MOKA3HUKAMM IUIOIIl JIMCTKOBOI MOBEPXHI.
MakcumanbHy e(peKTUBHICTh 3a0e3reuyBaB mnpenapar ApXiTekT. 31 301IbIICHHSIM
TYCTOTH TIOCIBY PI3HMISI B 3HAYEHHSAX 1HAEKCY JIMCTKOBOI MOBEPXHI IOCIBY
KOHTPOJIIO Ta JOCHIAHMX AUISHOK 13 MOT0 BHKOPUCTaHHSAM 3pocrtana i3 4,9% 3a
rycrotu 64,3 tuc. pocnun/ra 1o 8,0% Ha BapiaHTax 13 rycrtororo 71,4 Tuc.
pociun/ra. Y po3pisi COpTiB 301JIbIICHHS MOKA3HUKIB 1HIEKCY JIMCTKOBOT MMOBEPXHI
MOCIBY BIIMIY€HO B yChbOMY Jliana3oHi T'ycTOT y riopuna IlaTpimis, mis ridpuais
3narcoH 1 boxkenap Ha nmociBax 13 rycrororo 64,3 ta 71,4 Tuc. pocnun/ra, s COPTY
Ecmanb Ha nociBax 13 rycrotoro 71,4 tuc. pocnus/ra.

JIoBeIeHO BIUIMB PETYJSATOPIB POCTY HA 3MIHY ONTHUMalbHUX MapaMmeTpiB
KIHIIEBOI TYCTOTH, CTPYKTYpy (OpMYyBaHHS YpPOXKaMHOCTI Ta TPOJYKTUBHOCTI
MOCIBIB T1I0pUAIB COHSAIIHUKY. JIOBEIEHO, 0 3aCTOCYBAHHS TMpenapary ApXIiTeKT
3a0e3reuyBalo MiIBUIICHHS 3HaueHb Moka3HUKiB Macu 1000 HAciHHA Ta KUIBKOCTI
HAClHHA B KomuKy. MakcumanbHuii eexT Oyio BiAMIYEHO Ha BapiaHTax i3
rycroToro 64,3 ta 71,4 Tuc. pocaun/ra. MeHIow Miporo (i3 HasIBHICTIO BUHSTKIB
JUISL OKPEMHUX COPTIB Ta BapiaHTIB 3 MIHIMAJIbHOI T'yCTOTOIO MOCIBY) MO3UTUBHUMN
e(eKT (CTaTUCTHYHO CYTTEBE 301JIBIISHHS OJTHOTO 13 TTOKa3HUKIB 3a 3pOCTaHHS a0o
HECYTTEBOTO 3MEHIIICHHI 3HaYCHb 1HIIIOTO) MPOSIBIISBCS 32 3aCTOCYBaHHS MTpemapaTy
Monnyc 250 EC. VYV pa3i BUKOpUCTaHHsI mperapaTy XisopmekBaT-xjopun 750
NMO3UTHUBHHM edekT Oyno BimMiueHo juiie aisa Tibpuaa [latpimis Ha giasHKAX 13

rycrororo 64,3 ta 71,4 tuc./ra.



YcTaHOBJIEHO, IO B CEPEIHbOMY ISl COPTIB HAWBUILMUA PIBEHb MPUPOCTY
ypOXalHOCTI y BChOMY piama3oHi ryctoT + 0,23 T/ra 3a0e3medye BUKOPUCTAHHS
npenapaTty ApXiTeKT. Y po3pi3i COPTiB BUKOPUCTAHHSA IILOTO Mpenapary 3ade3nedye
HaWBUIIY YPOKalHICTB: 1151 copTy Ecmanp 2,84 T/ra Ha AiisHKax 13 TycroToro 71,4
TUC. pociuH/Ta; 1y Tiopuny 3natcon, boxenap ta [larpimis — 3,26; 3,42 Ta 3,75
T/Ta BIAMOBIAHO Ha AUISHKAX 13 TyCTOTOI0 64,3 TUC. pocnuH/Ta. 3a BUKOPUCTAHHS
npenapaty Moanyc 250 EC mpupicT MOKa3HUKIB ypoKaitHOCTI OyJio BIIMIYEHO
aume s TibpuaiB 3natcon, boxkemap 1 IlaTpimis Ha AIAHKaX 13 TYCTOTOIO
71,4 Tuc. pocnun/ra.

Busznaueno, mo BukopuctanHs npemapariB Mogayc 250 EC ta ApxiTekr
3a0e3MevyyBajio CTATUCTUYHO CYTT€BE MiABUIICHHS MOKa3HUKA CEPETHBOTO BMICTY
OJI1i B HAC1HHI COHSAMIHUKY 13 47,63% Ha koHTpoi 110 48,65 Ta 48,48% BiAMOBIAHO.
[IpupocT ypokailHOCTI Ta MIJBUILEHHS BMICTY OJii Y HACIHHI 3a BUKOPHUCTaHHS
npenapaty ApxiTeKT 3a0e3leuyBajiu CYTTE€BE 30UIBIICHHS CEPEHIX MOKA3HUKIB
BUXxoay oiii 3 omuuumi mromi 13 1,31 Ha xonTpom mo 1,41 t/ra, abo +7,6%.
Bukopucranns npenapaty Moanyc 250 EC 3a6e3nedyBaiio 10CTOBIpHY NpUOaBKY
MPOJYKTUBHOCTI TMOCIBIB JIMINIE Ha BaplaHTax 13 rycrotor 64,3 ta 71,4 Tuc.
pocinH/Ta.

3a pesynbTaTaMH EKCIEPUMEHTAIBHUX JOCTIIXKEHb OYJI0 ONTUMI30BaHO
COpPTOBI TEXHOJIOT1i BHUPOIIYBaHHS COHSIIHUKY B yMOBaX MIBHIYHO-CXITHOTO
Jlicocteny  Ykpainu.  BupoOHukam  c.-T.  OpOJYyKLIi  PEKOMEHIOBAHO
3aMpoBaKyBaTH TEXHOJIOTII 3 BUKOPUCTAHHSAM TMpernapaty ApxiTekT y dazy 5-8
JUCTKIB HOpMOIO 1,8 j1/Ta. @opMyBaHHS MMOCIBIB BUCOKOPOCTUX T1OpuaiB (371aTCOH,
boxenap Ilarpimisi) mpoBoguTHM Ha KIiHUEBY TryctoTy 64,1 THc. pocnun/Ta,
ynbTrpackopocturiux (Ecmanp) — Ha rycroty 71,4 Trc. pocinun/ra.

OTpuMaHi B BereTaliiHOMY, MOJIEIBHOMY Ta TOJbOBOMY JOCIiIax
EKCTIIEPUMEHTAJIbHI  JIJaHI PO3IIUPIOIOTh TEOPETUYHUM 0a3uc TMOJOXKEHb PO
0COOJIMBOCTI KJIITUHHOI CTPYKTYpPH, BET€TATHBHOTO POCTY, PO3BUTKY Ta peai3arlii

Te€HepaTUBHOIO MOTEHI1aTy POCIUH 1 MPOJYKTUBHOCTI KYJIbTYpPU COHSIITHUKY.



3anponoHOBaHl MapaMeTpu TEXHOJOTIYHUX IMPOIIECIB  BUPOIILYBaHHS
COHSIIIIHUKY 3 BUKOPUCTAHHSM PETYJISITOPIB POCTY MPOUIIUTH BUPOOHUTY TIEPEBIPKY
B YMOBax BUPOOHUIITBA Yy 1BOX rocrnoaapcTBax CyMcrKkoi obmacti Ha momm 152 ra.
3a pe3ynbTaTaMy BUKOHAHHS OKPEMHX €TariB poOOTH CTBOPEHUI Ta nepeaaHuil y
Jiep’KaBHE COPTOBUMPOOYBAHHS BUCOKOMPOAYKTUBHUN TIOpUJ COHSALIHUKY XOpal
(3asBka 20039041 Big 29.10.2020 p.). Marepiasm HOCHIPKEHb BHECEHI [0
HaByaJgbHUX mporpam cnemiagbHocTi 201 — ArpoHomis B CyMcbKOoMy
HAI[IOHAJTLHOMY arpapHOMY YHIBEPCUTETI.

Ku1i04oBi cJjioBa: COHSIIIHMK, BUCOTA POCIUH, PETYJIATOPU POCTY, T'YyCTOTA

MOCIBY, YPOXKaHHICTb.



ANNOTATION
Yatsenko V. M. Optimization of sunflower cultivation technology with the
use of growth regulators under the conditions of the north-eastern Forest-Steppe of
Ukraine. - Manuscript
Thesis for a Doctor Philosophy (PhD): Specialty 201 “Agronomy”. — Sumy
National Agrarian University, Ministry of Education and Science of Ukraine. —
Sumy, 2022

Sunflower is an important crop for Ukraine's economy, characterized by a
high level of domestic processing of crops and a dominant influence on the
formation of the world market. The range of soil-climatic and agrotechnical
conditions of the northeastern Forest-Steppe of Ukraine, which is different from the
main growing zone, causes a low level of manifestation of adaptive breeding traits
formed in other environmental conditions This situation requires revision and
optimization of the parameters of existing technologies, in particular through the use
of growth regulators.

The dissertation work provides a theoretical foundation and practical solution
to the issues of efficiency increasing of sunflower cultivation by optimizing varietal
technologies using growth regulators under the conditions of the north-eastern
Forest-Steppe of Ukraine. As a result of the research, the range of changes in the
linear parameters of cells was studied and the method for assessing the response of
sunflower varieties to the retardant action was proposed. It has been established that
the potential level of shortening of the stem length under the influence of the Moddus
250 EC 250 EC retardant in different varieties of sunflower was determined by the
change in the cell prosenchyme index. The difference in the prosenchyma rates of
control and experiment variants was minus 17-18% for the ultra-early Esman
variety, minus 23-29% for the Zlatson, Bozhedar and Patricia hybrids and 30-33 for
the tall medium-ripe hybrid of Horal. It was established that the actual level of stem
shortening was determined by the scheme of retardant application, crop density,
length and intensity of stem growth processes. In absolute values, the effect of stem



shortening (in the range of technological densities 41.6-77.1 thousand plants / ha) in
the complex application of Moddus 250 EC 250 EC was 16-17 cm for the variety of
Esman, 23-25 cm for the Zlatson hybrid, 28-31; 34-36 and 35-42 cm for Bozhedar,
Patricia and Choral hybrids, respectively. Increasing of vegetation density of plants
caused the decrease in the effect of the substance in the variants with seed treatment
and increase the impact in the variants with the treatment of vegetative plants and
with complex treatment.

The range and mechanisms that provide a shift in the indicators of optimal
crop density under the action of retardants depending on the variety, plant vegetation
density and treatment scheme were determined. It was proved that the change of
plant morphotype was accompanied by a right-hand shift of the optimal density
range. Depending on the treatment scheme, the values of the optimal density index
increased in the following direction: without treatment (k) -> treatment of vegetative
plants -> seed treatment -> complex treatment. The values changed as follows: for
the Esman variety from 67.5 under control to 85.3 thousand plants / ha in the variant
with complex treatment; for the hybrid of Zlatson from 60.2 to 69.3-70.1 thousand
plants / ha; for the Bozhedar hybrid from 58.1 on control to 67.5 thousand plants /
ha; for the Patricia hybrid from 60.1 to 77.1 thousand plants / ha. It was calculated
that on average for varieties, the shift of the optimal density provided an increase in
the maximum yield by 0.11 t / ha in variants with treatment of vegetative plants and
0.32 t/ ha with complex treatment.

It is determined that the estimated sowing density of the Horal hybrid for basic
technologies is 55 thousand plants / ha. In order to maintain yield indicators in
technologies using growth regulators, it is advisable to thicken the sowing to 70
thousand plants/ha. The displacement of good hybrid density is not accompanied by
an increase in yield characteristics.

The range of technological regulation of plant height and leaf surface index
of sunflower hybrid crops depending on density and type of growth regulators was
established. According to the results of the field experiment, the possibility of

technological reduction of stem height in commercial sunflower crops by 18.5-



23.1 cmor 11.1-12.6% was confirmed. The maximum effect (minus 13.4% of the
control) was provided by the use of Chlormequat-chloride 750 and Moddus 250 EC
and Architect by 11.7% and 10.3%, respectively. With an increase in crop density
and the duration of the growing season of the hybrid the effect of the drug increased.
The stabilizing effect (at increase in crop density) from growth regulators application
on indicators of leaf area was established. The maximum efficiency was provided
by the drug of Architect. With increasing of crop density, the difference in the values
of the leaf area index of crops in the control and experimental plots with Architect
application increased from 4.9% at a density of 64.3 thousand plants / ha to 8.0% in
variants with a density of 71.4 thousand plants /ha. As for the varieties, an increase
in the index of the leaf surface of the crop was observed in the entire range of
densities in the hybrid of Patricia, for Zlatson and Bozhedar hybrids - with a density
of 64.3 and 71.4 thousand plants / ha and for the Esman variety - with a density of
71.4 thousand plants / ha.

The influence of retardants on the change of optimal parameters of final
density, structure of yield and crop productivity of sunflower hybrids was proved. It
was found that the use of the Architect drug provided an increase in the values of
1000 seeds and the number of seeds per head. The maximum effect was observed in
the variants with a density of 64.3 and 71.4 thousand plants / ha.

Experimental data obtained in vegetation, model and field experiments
expand the theoretical basis of provisions on the features of the cell structure,
vegetative growth, development and realization of the generative potential of plants
and the productivity of sunflower crop.

Somewhat less (with exceptions for certain varieties and variants with
minimal vegetation density) a positive effect (statistically significant increase in one
of the indicators with growth or an insignificant decrease in the values of the other)
was manifested with Moddus 250 EC use. With the use of Chlormequat-chloride
750 a positive effect was observed only for the Patricia hybrid in areas with a density
of 64.3 and 71.4 thousand / ha.



It has been established on average, for varieties, the highest level of yield
increase in the entire density range of + 0.23 t/ha was ensured by the use of the
Arkhitekt drug. In terms of varieties, the Arkhitekt provided the highest yield: for
the variety of Esman - 2.84 t/ ha in areas with a density of 71.4 thousand plants / ha;
for the Zlatson, Bozhedar and Patricia hybrids - 3.26; 3.42 and 3.75 t / ha,
respectively, in areas with a density of 64.3 thousand plants / ha. With the use of
Moddus 250 EC, an increase in yields was observed only for Zlatson, Bozhedar and
Patricia hybrids in areas with a density of 71.4 thousand plants / ha.

It was determined that the use of Moddus 250 EC and Architect drugs
provided statistically significant increase in the average oil content in sunflower
seeds from 47.63% (in control) to 48.65 and 48.48%, respectively. The increase in
yield and oil content in the seeds with the use of the Architect drug provided
significant increase in the average yield of oil per unit area from 1.31 (control) to
1.41t/ ha (or + 7.6%). The use of Moddus 250 EC provided significant increase in
crop productivity only on variants with a density of 64.3 and 71.4 thousand plants /
ha.

According to the results of experimental research, varietal technologies of
sunflower cultivation in the conditions of the north-eastern Forest-Steppe of Ukraine
were optimized.

Producers of agricultural products are recommended to introduce technologies
using the Architect drug in the phase of 5-8 leaves at a rate of 1.8 | / ha. The
formation of crops of tall hybrids (Zlatson, Bozhedar Patricia) should be carried out
for final density of 64.1 thousand plants / ha, for ultra-early variety (Esman) - at a
density of 71.4 thousand plants / ha.

The proposed parameters of technological processes of sunflower cultivation
using growth regulators have passed production testing in two farms of Sumy region
on the area of 152 hectares.

Based on the results of certain stages of work, the high-yielding hybrid of
Horal sunflower was created and submitted to the state variety testing (application
20039041 dated October 29, 2020).



Research materials have been included in the curriculum of the specialty of
“201 — Agronomy” at Sumy National Agrarian University.
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