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Pedepar: Husbka HaciHHEBAa MPONYKTUBHICTH 0AaThKIBCHKUX JIiHIN (3aKpiIUTIOBadiB CTEPHIBHOCTI 1
BiTHOBHHKIB (DEPTHIBHOCTI) CTPUMYE IIBUAKE BIPOBAKEHHS Y BUPOOHHUIITBO KOHKYPEHTOCIPOMOXKHHAX
NPOCTUX TiOpUAIB COHAIHMKY. MeTra poOOTH — BHBYCHHS BIUIMBY KOMOIHOBAHOTO 3aCTOCYBaHHS
PETYISATOPIB POCTY 1 MiKPOIOOPHUB Pi3HOTO IMOXOMKEHHSI HA PIiCT, PO3BUTOK, YPOXKAHHICTH Ta TIOCIBHI SIKOCTI
HOBHUX JIHIM COHAIIHUKY, PO3poOKa epeKTHBHUX cHOCO0iB iX miABUICHHS. JoCTiKeHHS! IPOBOIUIIN Ha
nonsix [HcTuTyTy pocmmaaunTBa iM. B. 5. FOp’eBa HAAH VYipaian y 2021-2024 pp. Buuanu 6aTpkiBCcbKi
KOMITOHEHTH TIPOCTUX riopumiB corsmHUKy Cx 66A, Cx 588A, X 1814B, X 2283B; perymaropu pocty
AKM, Enpodit L1 i Antuctpec; MmikpomoOpuBa Paiikar Crapt, Mikpokar Omiitnuii, Aminokar 30,
Atnanre, Enno6op. IlepenmnociBay 00pobky npenaparamu AKM i Paiikar CtapT mpoBoIuim OTHOYACHO 3
NpOTpYIOBaHHAM HaciHHA. OOMpHCKyBaHHS POCIMH KOMOIHANisSIMU TIpenapaTiB MpoBoAWin y ¢azax 4-x
a00 4-x 1 6-Tu map JUCTKIB COHANMIHUKY. BcTaHOBIIEHO, IO 3a11€KHO Bij KOMOiHAI] MpemapariB i criocody
ix 3acTocyBaHHA IUIoma JHUCTKIB JiHIT Cx 66A 30inbumiacs B cepeaHboMy Ha 1,5-3,6 tuc. m2/ra, a
rycToTa pociuH nepen 30upanusm — Ha 0,7-1,8 tuc. m./ra; minii Cx 588A — BimnosigHo Ha 1,5-4,3 Tuc.
m2/raina 1,5-2,6 tuc. mt./ra; muii X 1814B — BignosigHo Ha 2,0-4,1 tuc. m2/ra 1 Ha 0,7-1,8 Tuc. 1IT./Ta; @
minii X 2283A — signosigHo Ha 0,4-1,7 Tuc. M2/ra i Ha 1,5-3,3 Tuc. mr./ra. IlepeanociBua oOpoOka
HacinHs npemnapatamu AKM i Paiikar CtapT 3yMoBHIa MiZBHINCHHS YPOXKAHHOCTI JIiHIA COHSIITHUKY B
cepennboMy Ha 9-13%, nepenmnociBHa 00poOKa 3 HACTYITHUM OOIIPHUCKYBaHHIM KOMOiHALisIMU IpenapariB
y (azi 4-x map nucTkiB — Ha 8-16%, a nepeanociBHa 00poOKa 3 HACTYTHUMHU OONPUCKYBaHHIMH Y (azax
4-x 1 6-t1 map muctkiB — Ha 11-18%. VYpoxaiinicts minii Cx 66A 1 X 1814B Oyna HaiiBUILIOIO NpH
3actocyBanHi npenapariB AKM (0,2 i/t); Autuctpec (1,7 kr/ra); Exgodir L1 (0,2 n/ra); Exno6op (0,48
Kr/ra) y nBa abo tpu etamu (Bignosigao 0,84 1 0,72 1/ra). Ypoxkaiinicts miiHii Cx 588A Oyna HallBHIIOO
nipu 3actocyBaHHi mpemapariB AKM (0,2 1/1); Antucrpec (1,7 xr/ra); Exmodit L1 (0,2 n/ra); Ernodop
(0,48 kr/ra) y Tpu etamnu (1,26 T/ra), a minii X 2283B — npu 3acTocyBaHHI y TpH eTanu npenaparis Paiikar
Crapr (2,5 n/1); Mikpokar Omiitanii (0,5 n/ra); Atnanre (0,5 n/ra); Aminokar, 30 % (0,5 n/ra a6o 1,19
T/Ta).

KarwuoBsi cnoBa: consimuuk (Helianthus annuus L.), perynsatopu pocTy, MiKpogIoOpHBa, CXOXKICTb,
TYCTOTa POCIIMH, IUIOIIA JIUCTS, YPOKAHHICTD

Abstract: Low seed productivity of parentalal lines (sterility fixers and fertility restorers) hinders
the rapid introduction into production of competitive simple sunflower hybrids. The purpose of this study
was investigate the effects of combinations of growth regulators and microfertilizers of different origins on
the growth, development, yield and sowing quality of new sunflower lines and to develop effective
methods for their improvement. The study was conducted in the fields of the Yuriev Plant Production
Institute of NAAS in 2021-2024 were applied. The parental components of simple sunflower hybrids
‘Skh66A’, ‘Skh588A’, Kh1814V’, and ‘Kh2283V’ were studied; growth regulators AKM, Endophyte L1
and Antistress as well as microfertilizers Raycat Start, Microcat Oil Crops, Aminocat 30, Atlante, and
Endobor. Pre-sowing treatment with AKM and Raycat Start was carried out simultaneously with seed
dressing. Plants were sprayed with combinations of agents in the phases of 4 or 4 and 6 sunflower leaf
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pairs. It was found that, depending on combinations of agents and methods of their application, the leaf
area in line ‘Skh66A’ increased on average by 1,500-3,600 m2/ha and the pre-harvest plant density — by
700-1,800 plants/ha; in line ‘Skh588A’, these parameters increased by 1,500-4,300 m2/ha and 1,5-2,6
plants/ha, respectively; in line ‘Kh1814V’ — by 2,000-4,100 m2/ha and 700-1,800 plants/ha, respectively;
and in line ‘Kh2283A’ — by 400-1,700 m2/ha and 1,500-3,300 plants/ha, respectively. Pre-sowing
treatment of seeds with AKM and Raycat Start increased the yield of the sunflower lines on average by 9-
13%; pre-sowing treatment and subsequent spraying with combinations of agents in the phase of 4 leaf
pairs — by 8-16%; and pre-sowing treatment with subsequent spraying in the phases of 4 and 6 leaf pairs —
by 11-18%. Lines ‘Skh66A’ and ‘Kh1814V’ yielded the most when treated with AKM 0.2 L/t, Antistress
1.7 kg/ha, Endophyte L1 0.2 L/ha, and Endobor 0.48 kg/ha in two or three stages (0.84 and 0.72 t/ha,
respectively). The yield of line ‘Skh588A’ reached the maximum after the application of AKM 0.2 L/,
Antistress 1.7 kg/ha, Endophyte L1 0.2 L/ha, and Endobor 0.48 kg/ha in three stages (1.26 t/ha); the yield
of line ‘Kh2283V’ was maximal (1.19 t/ha) when Raycat Start 2.5 L/t, Microcat Oil Crops 0.5 L/ha,
Atlante 0.5 L/ha, and Aminocat 30% 0.5 L/ha were used in three stages.
Key words: sunflower (Helianthus annuus L.), growth regulators, microfertilizers, germination,

plant density, leaf area, yield

Beryn

Bimomo, 1110 OCHOBHOIO OJTIHOO KYIBTYPOIO B
VYkpaiHi € coHAmHUK. HUHI TOCIBH COHSIIHUKY Y
BUPOOHHUITBI TpEJCTaBIICHI 31€01TBIIOT0 TPOCTUMH
ribpuaaMu, o XapakTepHO AK JUIS BITUYM3HIHUX, TaK
1 i1 iHOo3eMHHMX KomraHiii [1]. PazoMm 3 Tum, sk
3a3Hauae b. BapeHuk, HaiiMeHII peHTa0eIbHUM €
BUPOOHUIITBO HACIHHS Y MIPOCTHUX T10pUIB, Yepes Te,
110 Ha BCiX eTarax HaCIHHHIITBA HACIHHS OTPUMYIOTh
3 HU3BKOBPOXKAWHUX CaMO3aNMIbHUX JIiHIH [2].

Huspka HaCiHHEBA MPOAYKTUBHICT
0aThKIBCHKHX JiHIN (3aKpITUIIOBAYIB CTEPHIIBHOCTI 1
BITHOBHHKIB  (DEPTHIILHOCTI) CTPUMYE IIBHIKE
BIPOBAKEHHS y BUPOOHHUIITBO HOBHUX
KOHKYPEHTOCIIPOMOXXHHUX MIPOCTHX ribpuis
COHSIIHUKY, IO TOTipirye ¢iHAHCOBUHM CcTaH ix
OpHT'IHATOPIB B YMOBAxX J>KOPCTKOI KOHKYPEHINi Ha
pUHKY HaciHHA. ToMy akTyaJbHOI € po3podKa
TEXHOJIOTIYHUX CHOCO0IB BUPIMIECHHS i€l TIpoOIIeMH,

30KpeMa  IUIIXOM ~ CTUMYJBIIi  POCTOBHX i
PETIPOJYKTUBHUX ~ TPOLIECIB  COHSAIIHUKY 32
JIOTIOMOI'OF0 KOMIIIEKCHOTO 3aCTOCYBAaHHS

PETYISATOPIB POCTY Ta MIKPOIOOPHB.

Huni  3actocyBaHHS  pPeryjsTopiB  pocCTy
POCIMH CTaJ0 BaXIMBUAM €JIEMEHTOM EKOJOTIYHO
Oe3medHnx pecypco30epiraroumnx TEXHOJIOTiH
BUPOIIYBaHHS  PI3HMX  CUILCHKOTOCIONAPCHKHX
KYJBTYp, 10 3a0€e31e4yloTh HOPMAIIbHUH PO3BUTOK
POCIIMHHOTO ~ OpraHisamy. BoHM  momimmryroth
BUKOPHCTaHHS TOKMBHUX PEYOBHH 3 IPYHTY Ta
JIOOpUB, IO CHPHSE MIiJBUIICHHIO BPOXAWHOCTI Ta
sxocTi mpomykii [3-7]. JlocmimkeHHsT 3 BUBUCHHS
e(eKTUBHOCTI 3aCTOCYBaHHsI PETYISTOPIB POCTY HPH
BUPOIIYBaHHI TiOpHJIB COHSIIHHUKY TOBapHOTO
NPU3HAYCHHS! TPOBOIATECS y 0OararboX HayKOBO-
JOCHIAHUX yCTaHOBaX YKpaiHH Ta 3apyOixoks, a ix
pe3ylbTaT CBiYaTh TPO TEPCIEKTUBHICTH IHOTO
HaIpsMy JTOCIiKeHb [5-14].
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Introduction

It is known that sunflower is the main
oilseed crop in Ukraine. Currently, sunflower
is mostly represented by simple hybrids in
production, which is typical for both domestic
and foreign companies [1]. At the same time,
as B. Varenyk noted, simple hybrids’ seed
production is the least profitable because of
the fact that seeds are obtained from low-
yielding self-pollinated lines at all stages of
seed production [2].

Low seed productivity of parental lines
(sterility fixers and fertility restorers) hinders
the rapid introduction into production of new
competitive  simple sunflower  hybrids,
worsening the financial situation of their
originators experiencing fierce competition in
the seed market. Therefore, the development
of technological methods for solving this
problem is relevant, in particular by
stimulating sunflower growth and
reproduction through complex application of
growth regulators and microfertilizers.

Nowadays, the use of plant growth
regulators has become an important
component of environmentally friendly,
resource-saving technologies for growing
different crops, ensuring the normal
development of the plant organism. They
improve the absorption of nutrients and
fertilizers from soil, increasing the yield and
quality of products [3-7]. Studies on the
effectiveness of growth regulators in
commercial sunflower hybrid cultivation are
conducted in many research institutions in
Ukraine and abroad and their results indicate
the prospects of this research field [5-14].

Along  with  growth  regulators,
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Iopsin 3 perynsTopaMu pocTy BUKOPUCTAHHS
MIKpOZOOpUB TaKOK Aa€ 3MOTY ONTHUMI3yBaTH PiCT
pociuH 1 M1 IBUILIUTH MO3UTHUBHY b e}
MakpoeJeMeHTIB Y 0ararb0oX BHITagKax IediItuT
MIKpOEIIEMEHTIB TIPOSIBISIEThCSA Y TPUXOBaHii (popmi
1 L0 HecTauyy HEMOXIIMBO KOMIICHCYBATH I1HIIIMMHU
enementamu [15]. 3acTocyBaHHS MIiKpOEIEMEHTIB Y
HEBENMKUX  KUIBKOCTSIX  JIO3BOJISIE HE  TUTBKHU
MiIBUIIMTH ypoxkail y cepenabomy Ha 10—12%, ane
W MiABUIIMTH BMICT OJNii Y HACiHHI COHSIIHUKY [15-
19].

Hocmimxenns, mnposeneni B [HCTHUTYTI
pociuanunTBa iM. B.A. FOp’eea HAAH y 2011-
2020 pp., cBiT9aTh PO arpOHOMIYHY 1 €KOHOMIYHY
JIOLLTBHICT 3aCTOCYBaHHS HOBHUX PETYIISTOPIB POCTY
POCIIMH Ta MIKpOIOOpPHB 3 METOIO ITiIBUILCHHS
HaCiHHEBOT MPOAYKTUBHOCTI 0aTbKIBCHKHX
KoMTOHeHTIB coHAmHUKY [20]. Ilpun monepemapomMy
BUBYEHHI Aii 10 perynsTopiB pocry, Gionpenapary i 4
MiKpo#IoOpUB Ha 7 MaTepUHCBKHX 1 7 OaTbKIBCHKHX
JMHISX  COHAIIHWKY  BCTAaHOBIEHO, IO  Ha
e(heKTHBHICTh KO)KHOTO TIPETapary iCTOTHO BILTHBAE
COpTOBa peakilis OaTbKIBCbKUX KOMIIOHEHTIB, a
TaKO)K HECTaOUIBHICTh pE3yNBTaTiB 3a POKAMHU
JOCITiIKEHb.

Meroto nanoi podoTH, Ky npoBommu y 2021-
2024 pp., craso BUBYEHHS BIUIMBY KOMIUIEKCHOTO
ab0 KOMOIHOBAaHOTO 3aCTOCYBaHHS DETYJSITOPIB
pOCTy i MIKPOIOOPUB Pi3HOTO TOXOKSHHS Ha PICT,
PO3BUTOK, YpPOXKaWHICTh Ta TOCIBHI SKOCTI HOBHX
0aThKIBCHKMX 1 MATEPUHCHKUX IIHIA COHSIITHUKY
cenekuii Incturyty pocimuannTea iM. B.S. FOp'eBa
HAAH.

Metonuka

JocnipkeHHss mpoBoauMiad Ha mojsx [P
im. B. SI. FOp’eBa HAAH. IpyHTH — 4opHO3€EM
TUTIOBUW CEPEAHBOTYMYCHHI CIa0OBYITYKSHHIA.
[TomepenHUK COHSIIHUKY — suMiHb sipuii (2021,
2024 p.) ta xxuto o3ume (2023 p.).

BuBuanu 0aThKiBChKi KOMIIOHEHTH Ti0OpHUIiB
COHSIIHUKY: MaTepUHCHKI JiHIT — 3aKpirurroBadi
crepwiibHOCTI CX66A 1 Cx588A Ta 0arbKiBChbKI
niHii — BigHOBHMKH ¢epruibHOcTi X 1814B 1 X
2283B (opuriHarop [HCTUTYT pocIMHHULTBA iM.
B.A. HOp'esa HAAH). Y mnonsoBux mociigax
BHUKOpHCTOBYBanmu peryisitopu pocty AKM (PK,
MICTHTB: 10HON, 25 T/1, IUMETUICYIb(OKCHI,
37,5 r/n, mnomiermienrmikons-400, 230 1/m;,
nomieTmieHnmkonb-1500, 540 r/n); Enmodir L1
(PK, MicTUTB: KOMIUIEKC ayKCUHIB, TiOepeiHiB,
[UTOKIHIHIB Ta I1HIKAX Ol0JOTrIYHO-aKTUBHUX
peuoBuH, 5,0 v/m) (mami Enmodit) i AHTHCTpeEC
(ITA, mictute: Enpoditr L1 — 11,77 r/kr, rymar
Hatpito — 1,1 T/kr, rymar kamiro — 2,2 T/KT,

microfertilizers also allow for optimization of
plant growth and enhancement of positive
effects of macronutrients. In many cases,
micronutrient deficiencies are latent and such
deficiencies cannot be compensated for by
other nutrients [15]. Micronutrients in small
quantities can increase not only the yield by
an average of 10—-12% but also the oil content
in sunflower seeds [15-19].

Studies conducted at the Plant
Production Institute named after V.Ya. Yuriev
of NAAS in 2011-2020 indicate the
agronomic and economic feasibility of using
new  plant  growth  regulators and
microfertilizers to increase the seed
productivity of sunflower parental components
[20]. In a previous study of 10 growth
regulators, a biological and 4 microfertilizers
on 7 female and 7 male sunflower lines, it was
found that the effectiveness of each agent
significantly depended on the parental
components responses and varied from year to
year.

The purpose of this study, which was
carried out in 2021-2024, was to investigate
the impact of complex or combined
aoolication of growth regulators and
microfertilizers of different origins on the
growth, development, yield and sowing
quality of new male and female sunflower
lines bred by the Yuriev Plant Production
Institute of NAAS.

Methods

The study was carried out in the fields of
the Yuriev Plant Production Institute of NAAS.
The soil is typical medium-humus, slightly
leached black soil. The forecrop of sunflower was
spring barley (2021, 2024) or winter rye (2023).

The following parents of sunflower hybrids
were studied: female lines - sterility fixers
‘Skh66A” and ‘Skh588A’ and male lines - fertility
restorers ‘Kh1814V’ and ‘Kh2283V’ (originator -
Yuriev Plant Production Institute of NAAS). In
the field experiments, the following growth
regulators were used: AKM (SC; the formulation
contains ionol 25 g/L, dimethyl sulfoxide 37.5
g/L, polyethylene glycol-400 230 g/L,
polyethylene glycol-1500 540 g/L), Endophyte
L1 (SC; the formulation contains auxins,
gibberellins, cytokinins and other biologically
active  substances, 5.0 g/L) (hereinafter
Endophyte) and Antistress (the formulation
contains Endophyte L1 11.77 g/kg, sodium
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iinepud — 34,68 r/kr, momietunenokcun 400 —
81,18 r/xr, momeTtunenokcua 1500 — 190,59 r/kr,
kamii  gurigpodochar  — 588,24 /KT
mumerwicynbpokcun — 20,03 1/kr) (BUpPOOHUK
TIIBK® «ImmTopreepgicy, VYkpaina);
MikpogoOpusa Paiikar Crapt (MicTUTB: 0-
aMiHOKHCTOTH — 4,0%; IIUTOKIHIHA Ta ayKCHHH —
0,05%; momicaxapugu — 15,0%; N — 4,0%; P205
- 8,0%; K20 - 3,0% Fe — 0,1%; B — 0,03%; Zn —
0,02%); Mikpokar Omiiiauii (MiCTUTB: BiJNBHI O~
aminokuciota — 4,0%; N — 3,0%; P205 — 1,0%;
K20 - 12,0%; Fe — 0,3%; B — 0,03%; Zn —
0,02%; Mn — 0,1%; CaO — 0,4%; Mo — 0,01%;
Cu - 0,01%; B — 1,0%); Arnante (mictuth: P205
- 30%; K20 - 20%) (BupoOHHK KOMITaHis
«AtnanTtuka Arpikona», Icnanis), a Takoxx EHJO
CuZnB wmapku Enmobop (mictute B — 10,42%;
Mg - 2,13%; S — 1,63%) (mami EnmoGop)
(Bupoo6nuk [IBK® «Imnroprcepsicy, Ykpaina).

[lepennociBay 00poOKy HaCiHHS
perymsitopaMu  pocty 1 MikpomoOpuBamu
NOEJHYBAIM 3  NPOTPYEHHSM  IperapaTramMu

Bapion, 3 n/T + Ex3op, 6 /T y BCiX BapiaHTax
mocmigy. CiBOy TpOBOAMIA y B ONTHMaIbHI
cTpoku ciBankoro «KieH-2,8» 3 HOpMOIO BHCIBY
60-65 tuc. mt. Ha 1 ra. [lnoma 00aiK0BOT AUISHKHA
CTaHOBWJa 25 M2, MOBTOPHICTh YOTHPHPA30Ba,
PO3MIIIEHHS AUISTHOK CHCTEMaTHJHE.

OOnpucKyBaHHS POCIHH  pEryJasTOpaMu
pocTy Ta MIKpOAoOpWBaMHU MPOBOAMIHN y (hazax
YOTHPHOX 200 YOTHUPHOX 1 MIECTH TMap JUCTKIB 3a
JIOTIOMOTOI0 3aIUTiYHOr0 OONpHUCKyBada 3a HOPMHU
BUTpaTu pobodoro po3unny 250 i/ra.

[TociBHi sKOCTI HACiHHS Tichs OOPOOKH
mpemnaparaMd 10 TOCIBYy 1 micis 30upaHHS
ypoxaro BuszHadanu 3rigHo 3 JICTY 4138-2002
[21]. Tlnomry JMCTKIB COHSIIHUKY Yy dasi
¢bopMyBaHHS KOIIMKIB BHM3HAYEHO EKCIIpec-
merogoM 3a Mmeromaukoro JI.C. OcimoBoi Ta iH.
[22].

[H1Ii MONBOBI MOCTIHPKEHHS] BUKOHYBAJIH 32
3arajJbHONPUHHATUMYU METOANKAMHU. YPOXKalHICTh
HACiHHS  COHSIIHMKY  BH3HAYEHO  METOJOM
CYIUTFHOTO MOJUISTHKOBOTO OOMOJIOTY KOMOAitHOM
«Sampo-130”. 3 momanpIIUM NepepaxyBaHHAM Ha
10% Bomoricth Ta 100% uncrory . CTaTuCTHUHY
00pOOKYy pe3yibTaTiB MPOBEACHO 3a JOIOMOIOI0
Excel [23].

PesyabTaTn T2 00roBOpeHHA

3a panuMu  XapKiBCBKOTO PETiIOHAIBHOTO
LUEHTPY 3 rigpoMeTeopoorii, cepenHs
TeMmreparypa TOBITps 3a TpaBeHb - BepeceHb
(nepion Bererauii consmanky) y 2021, 2023-2024
pp. BimmomigHo Ha 1,5; 1,3 i1 2,5°C mepeBummia
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humate 1.1 g/kg, potassium humate 2.2 g/kg,
glycerol 34.68 g/kg, polyethylene oxide 400
81.18 g/kg, polyethylene oxide 1500 190.59 g/kg,
potassium dihydrogen phosphate 588.24 g/kg,
and dimethyl sulfoxide 20.03 g/kg) (manufacturer
Private  Enterprise =~ Production-Commercial
Company  “Imptorhservis”,  Ukraine). The
following microfertilizers were tested: Raycat
Start (o-amino acids — 4.0%, cytokinins and
auxins — 0.05%, polysaccharides — 15.0%, N —
4.0%, P>0s — 8.0%, K20 — 3.0%, Fe — 0.1%, B —
0.03%, and Zn — 0.02%), Microcat Oil Crops
(free o-amino acids — 4.0%, N — 3.0%, P,Os —
1.0%, KO — 12.0%, Fe — 0.3%, B — 0.03%, Zn —
0.02%, Mn — 0.1%, CaO — 0.4%, Mo — 0.01%,
Cu-0.01%, and B — 1.0%), Atlante (P,Os — 30%,
K20 — 20%) (manufacturer Atlantica Agricola,
Spain), and ENDO CuZnB [Endobor brand] (B —
10.42%, Mg — 2.13%, S — 1.63%) (hereinafter
Endobor) (manufacturer Private Enterprise
Production-Commercial Company
“Imptorhservis”, Ukraine).

Pre-sowing treatment of seeds with growth
regulators and micronutrients was combined with
dressing by Barion 3 L/t + Ekzor 6 L/t in all
experiments. Sowing was carried out with a
seeder Klen-2.8 within optimal timeframes. The
seeding rate was 60,000-65,000 seeds per 1 ha.
The record plot area was 25 m? in four
replications.  The plots were arranged
systematically.

Plants were sprayed with growth regulators
and micronutrients in the phases of four or four
and six leaf pairs using a knapsack sprayer. The
working solution application rate was 250 L/ha.

The pre-sowing and post-harvest sowing
qualities of seeds were determined in accordance
with DSTU 4138-2002 [21]. The sunflower leaf
area in the head formation phase was determined
by L.S. Osipova et al.’s method [22].

The other field measurements were
conducted by conventional methods. The
sunflower seed yield was determined by complete
by-plot threshing with a Sampo-130 harvester
followed by calculating for 10% moisture and
100% purity. The data were statistically processed
in Excel [23].

Results and Discussion

According to Kharkiv Regional Center
for Hydrometeorology, the mean air
temperature in May - September (sunflower
vegetation period) in 2021, 2023-2024 was
higher than the mean multi-year value (18.6°C)
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cepenHto Oaratopiuny HopMmy (18,6°C). Cyma
omaniB 3a mei mepiog y 2021 i 2024 pp. Oyna
BignoBimHo Ha 83,9 1 157,5 MM MeHmow, a y
2023 p. — Ha 20,9 MM OinbpmO0 Big HOPMH
(269,1 mm).

BcranoBneno, mo maboparopHa CXOXiCTh
HaciHHS O0AaThbKiBCHKUX KOMIIOHEHTIB COHSIITHUKY
Cx 588A 1 X 1814B B pesynbrari nepeamnociBHOi
00pobku mpenaparamu AKM 1 Paiikatr Crapt y
MOPIBHSAHHI 3 KOHTPOJEM, B cepenHbomy 3a 2021-
2024 pp., ICTOTHO HE 3MIHIOBAJIACSA 1 CTaHOBUJIA
Biamosimao 90,0-90,8% 1 97,8-98,0% mpotu 90,8 i
98,2% (tabm. 1). Iloka3Hwku maboparopHOi
CXOXKOCTI HACiHHsI MaTepuHCHKOI JiHil Cx 66A npu
3actocyBanHi mpemapariB AKM i Paiikar Crapr
MEePEBUILIIN KOHTPOJIbHHAN MIOKa3HUK B
cepennpoMy Ha 1,6 1 1,0% BimnmosigHO mpH
HIPy05=1,9, a 6aTbkiBchbKoi JiHIT X2283B —Ha 2,3 1
0,7% Bigmosigno mpu HIP ¢0s=1,7.

by 1.5, 1.3 and 2.5°C, respectively. The
precipitation amount during this period in 2021
and 2024 was 83.9 and 157.5 mm less than the
mean multi-year value, respectively, and in
2023, it was 20.9 mm more than the the mean
multi-year value (269.1 mm).

It was found that the mean laboratory
germination of sunflower seeds of parents ‘Skh
588A” and ‘Kh1814V’ in 2021-2024 did not
change significantly after pre-sowing treatment
with AKM or Raycat Start compared to the
control and was 90.0-90.8% and 97.8-98.0%,
respectively, vs. 90.8 and 98.2% (Table 1). The
laboratory germination of seeds of female line
‘Skh66A’ treated with AKM and Raycat Start
exceeded the control value on average by 1.6
and 1.0%, respectively (LSDy.05=1.9); in male
line ‘Kh2283V’, the difference was by 2.3 and
0.7%, respectively (LSDgs=1.7).

Tadmuus 1. JJabopaTopHa CX0XKICTh HACIHHS COHSIIIHUKY 3aJIe)KHO BiJl CIIOCO0yY HOTO0 MepearnociBHOi 00poOKH,

2021-2024 pp.

Table 1. Laboratory germination of sunflower seeds depending on the pre-sowing treatment methods, 2021-2024

MarepuHcbki ninii / Female | barbkiBebki ninii / Male
Crocib nepenmociBHOl 00poOKky HaciHHS / Pre-sowing lines lines
treatment method Cx588A / X1814B/ | X2283B/
(X66A/ Skh66A Skh588A | Kh1814V | Kh2283V
Bapion - 3 /T + Ex30p - 6 1/ (koHTpONB) / Barion 3 L/t
+ Ekzor 6 L/t (control) 872 208 %82 88,5
Bapion - 3 /T + Ex3o0p - 6 /T +
AKM - 0,2 n/t / Barion 3 L/t + Ekzor 6 L/t + AKM 0.2 88,8 90,0 98,0 91,8
L/t
Bapion - 3 a/T + Ex3op - 6 1/ +
Paiikat Ctapt - 2,5 n/T / Barion 3 L/t + Ekzor 6 L/t + 88,2 90,8 97,8 89,2
Raycat Start 2,5 L/t
HIPo,0s / LSDg.05 1,9 1,8 1,7 1,7

I'ycrota pocnuH y ¢as3i MOBHUX CXOMIB Ta
nepen 30MpaHHSAM MATEPUHCHKHUX 1 0aThbKIBCHKUX
NiHIA COHSIIHUKY Yy BapiaHTax i3 3aCTOCYBaHHIM
PETYIATOPIB POCTY POCIHH i MIKpOIOOPUB Pi3HOIO
MIpOI0 TIEpEBUIYBaJIa KOHTPOJbHI TMOKA3HUKH.
Tak, B cepemqHbOMY 3a TpPH POKH Y TpPbOX
BapiaHTax JOCIHiTy, A€ HACiHHA Tiepen ciBOOIO
00pobmsum MikponoOpuBoMm Paiikar Crapt (2,5
n/T), ryctota cxomiB iiHii Cx 66A craHOBWIA
53,8-55,5 tuc. mr/M?, a y BapiaHtax 3
peryasitopom pocty AKM (0,2 n/t) — 54,7-56,0
THC. IIT./M%, TIpH TTIOKA3HKUKY HA KOHTpoIi 53,5 THC.
wr./M>  (HIPos=1,29) (tabn.2). VYV BapianTax
JIOCITIy 3 TMEepEeArnoCiBHO OOpPOOKOH HACiHHS
MikpojoOpuBom Paiikar Crapt TycToTa CXOMiB
miHii Cx 588A  mepeBumyBasia  MMOKa3HUK
koHTpoio (58,7 twc. mr./ra) Ha 2,1-3,7 THC.
1IT./Ta, 8 y BapiaHTax 3 perynastopoM pocty AKM
—mHa 1,3 — 2,1 tuc. mr./ra (HIPo0s=2,81).

The plant density of the plant growth
regulator- and microfertilizer-treated female and
male sunflower lines in the phase of complete
emergence and before harvesting was higher (to
varying degrees) than the control values. On
average across three years in three experiments,
where seeds were treated with the microfertilizer
Raycat Start (2.5 I/t) before sowing, the seedling
density in line ‘Skh66A’ was 53,800-55,500
plants/m?; in the experiments with the growth
regulator AKM (0.2 L/t); it was 54,700-56,000
plants/m? vs. the control value of 53,500
plants/m?> (LSDg0s=1.29) (Table 2). In the
experiments with pre-sowing seed treatment with
the microfertilizer Raycat Start, the seedling
density in line ‘Skh588A’ exceeded the control
value (58,700 plants/ha) by 2,100-3,700
plants/ha; in the variants with the growth
regulator AKM, it was higher by 1,300 — 2,100
plants/ha (LSDgs=2.81).
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Tadauus 2. ['ycroTa pociivH MaTepUHCHKUX JIiHIH COHSIITHUKY 3aJIEHO BiJ] crioco0y 3acTOCYBaHHS PETyJIATOPIB
pocrty i mikpono6pus, 2021, 2023, 2024 pp. (Tuc. mr./m?)
Table 2. Plant density in the parental sunflower lines depending on the application methods of growth regulators and
microfertilizers, 2021, 2023, 2024 (plants/m?)

Crnocib 3acTocyBaHHs PEryJsiTOPiB POCTY
POCTHH Ta MiKpOJOOpHUB, TIpemapar, HopMa

MarepuHcbki ninii / Female lines

BarrpkiBebki ninii / Male lines

Butpartu / Application method of growth Cx588A/ Cx588A/
regulators and microfertilizers, application Cx66A / Skh66A Skh588A (x66A/ Skh66A Skh588A
rate
nepeanociBa| OONPUCKYBaHHS POCIUH /
. nepen nepen nepen nepen
a 00poOka Plant spraying
. - cxonau / |30upan- | cxomu / | 30upaH- | cxoau / [30upaH-| cxonu / |30upaH-
HaciHHA/ |y (asi 4 map .
. . y ¢asi 6 map [Emergen| nsaim/ |Emergen| HAM/ |Emerge| HaAM/ |Emergen| Hsam/
Pre-sowing | muctkiB / 4- .
seed leaf pai JIUCTKIB / 6- ce Pre- ce Pre- nce Pre- ce Pre-
caTpAL eaf pair phase harvest harvest harvest harvest
treatment phase
Korrpons - - 53,5 | 52,0 | 587 | 576 | 572 | 520 | 684 | 56,1
Control
- - 55,6 53,5 60,6 60,2 58,4 | 53,5 69,5 57,8
- 54,7 52,8 60,8 59,7 60,1 52,8 71,6 59,4
AHTHCTpEC —
1,7 kr/ra + | /AHTHCTpEC -
Ennmodir L1 1,7 KF./Fa +
—0,2 n/ra + Enpodir L1 -
AKM - 0.2 | Enpo6op — 0,2 n/ra +
W/t AKM 0.2| (48 kr/ra/ | Enmooop -
Lt Antistress 1.7) 048 kr/mal |50y 1530 1 600 | 50,1 | 589 | 538 | 695 | 58,0
kg/ha + Antistress 1.7
Endophyte kg/ha +
L10.2 L/ha +|Endophyte L1
Endobor 0.48| 02 L/ha+
ke/ha Endobor 0.48
kg/ha
- - 53,8 52,7 60,8 59,0 57,7 | 52,7 69,7 58,6
) - 55,5 53,2 62,4 60,2 59,9 | 53,2 71,2 58,6
Mikpoxkat
OmijiHmi — Mikpokar
Paiikat 0,5 n/ra + OumiiiHuii -
Crapr - 2,5 ATtnaHTte — 0.5 n/ra +
1/t / Raycat Q’S wra/ | Aminokar,
Start 2.5 1/t | Microcat Oil 30% - 0.5 n/ra
Crops 0.5 |\ ricrocat Oil 54,3 53,1 60,8 59,6 59,0 | 53,1 70,4 57,6
L/ha + Crops 0.5
Atlante 0.5 L/ha +
L/ha Aminocat
30% 0.5 L/ha
HIPo,05 / LSDo.05 1,29 1,77 2,81 1,92 1,52 1,94 1,43 1,80
KoeoimienT kopemnswii (r) 3 ypokaiHicTIO
Hacinus / Coefficient of correlation with | 0,60 0,76* 0,46 0,67 0,77 0,54 0,71 0,85*
seed yield ()
[pumitka: * Biporignao mpu p < 0.05.
Note: * significant at p < 0.05.
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B cepemnromy 3a 2021, 2022, 2023 pp. y
BapiaHTax Jociiay, Ae HaciHHA Tmepea CiBOOIO
00pobnsiim MikpogoopuBom Paiikat Crapt (2,5
7/T) TycTOoTa cXOniB OaThKiBCchKOi JiHIT X 1814B
cranoBuia 57,7 — 59,9 tuc. mt./M2, a y BapiaHTax
3 peryasitopom pocty AKM (0,2 /1) — 58,4 — 60,1
THC. WIT./M2, TIpH TYCTOTi Ha KOHTpomi 57,2 Tuc.
mT./M2 (HIP0.05=1,29) (tabm. 3). Y BapianTax
JIOCHTIy 3 TMEPEeANnOCiBHOI OOpPOOKOK HACIHHS
MikpogoOpuBom Paiikar Crapt TycToTa CcXOIiB
ninii X2283B nepeBulryBaia NOKa3HUK KOHTPOIIO
(68,4 tuc. mr./ra) Ha 1,3 — 2,8 THC. mWT./T, 2 Y
BapiaHTax 3 peryastopoMm pocty AKM — nHa 1,1 —
3,2 tuc. mr./ra (HIP0.05=1,43).

BcranoBneHo, 1mo miAgBHWIIEHA TycTOTa
pOCIMH MaTepUHCHKUX 1 OAaThKIBCHKHX JIiHIN
COHAIIHKMKY B YCiX BapiaHTaxX i3 3aCTOCYBaHHSIM
JTOCITI DKy BaHUX perymaTopie  pocty i
MiKpoJ0OpuB 30epiranacs 10 30UpaHHS YpOXKalo.
VY ninii Cx 66A BOHa NepeBHIyBaja KOHTPOJb HA
0,7-1,8 tmc. mrt./ra (HIP05=1,77); y mimii Cx
588A — ma 1,4-2,6 tuc. mt./ra (HIP05=1,92); y
muaii X 1814B - wma 0,7-1,8 TuHc. mT./ra
(HIP0.05=1,94); y ninii X2283B — na 1,5-3,3 Tuc.
mt./ra (HIP0.05=1,80).

[psimuii  KopemsimiHUA 3B'SI30K  (T) MiX
TYCTOTOIO POCIMH TMiJ 4Yac CXOAIB 1 mepen
30MpaHHsAM Ta ypokalHiCTIO HaciHHS y miHil Cx
66A cranoBuB BiamosimHo 0,60 i 0,76; y minii
Cx588A — 0,46 1 0,67; y minii X 1814B — 0,77 i
0,54, a 'y minii X 2283B - 0,711 0,85.

Baxxnusum edexTom CTUMYISIIT
BEreTaTUBHOTO  PO3BUTKY  COHSAIIHHUKY  TiJ
BIUIMBOM EJIEMEHTIB TEXHOJIOTii BHPOIIyBaHHS,
30KpeMa 3aCTOCYBaHHS pETYIATOpiB pocTy 1
MiKpOJOOpUB, € 30UNBIICHHS IUIONII JIMCTKOBOT
noBepxHi [8, 15-17]. ¥V Hammx IOCIIIKEHHAX
BCTAHOBJICHO CTaTUCTHUYHO BipOTiJHE 301IbIICHHS
IO JIMCTKIB yCIX JOCHIKYBaHUX OaThbKiBCHKUX
KOMITOHEHTIB COHSIIIIHUKY B pe3ynbTari
3aCTOCYBaHHS PETYIATOPIB POCTY i MIKpOJOOPUB.
Tak, nHampuknag, y ¢aszi yTBOPEHHS KOIIHMKIB
TUIONIA JIUCTKIB MaTepUHCHKOI JiHII COHSLIHHKY
Cx 66A y BapiaHTi 3 MepeanociBHOI 00pPOOKOI0
HaciHHs peryasitopom pocty AKM (0,2 /1)
MepeBuIInia KOHTPoJb Ha 1,5 Tuc. m2/ra npu
HIP0.05=1,11 (tabn. 3). Ilpm mnoeqHaHHI
nepeanociBHoi o0poOku mnpenapatoMm AKM 3
oOmpuckyBaHHsiM y a3l 4 map JHUCTKIB
npenaparamMu Autuctpec (1,7 xr/ra) + Engodir
L1 (0,2 n/ra) + Ermo6op (0,48 kr/ra mioma aucTs
nepeBuIIiia KOHTpons Ha 3,0 Tuc. M2/ra, a npu
MOEIHAHHI OOpPOOKM HACiHHS 3  MOABIHHHUM
obmpuckyBaHHsIM y (a3u 4 i 6 map JMCTKIB — Ha
3,6 Tuc. M2/ra.

On average for 2021, 2022, 2023, in the
experiments where seeds were treated with the
microfertilizer Raycat Start (2.5 L/t) before
sowing, the seedling density in male line
‘Kh1814V’ was 57,700 — 59,900 plants/m?; and in
the variants with the growth regulator AKM (0.2
L/t), it was 58,400 — 60,100 plants/m? vs. the
control  density of 57,200  plants/m?
(LSDy.05=1.29) (Table 3). In the experiments with
pre-sowing treatment of seeds with the
microfertilizer Raycat Start, the seedling density
in line ‘Kh2283V’ exceeded the control value
(68,400 plants/ha) by 1,300 — 2,800 plants/ha; in
the variants with the growth regulator AKM, it
was  higher by  1,100-3,200  plants/ha
(LSD0,05:1 43)

It was found that the increased plant density
of the female and male sunflower lines in all
variants using the studied growth regulators and
microfertilizers remained increased until harvest.
In line ‘Skh66A’, it exceeded the control value by
700-1,800 plants/ha (LSDgs=1.77); in line
\Skh588A’, it was higher by 1,400-2,600 plants/ha
(LSDgs=1.92); in line ‘Kh1814V”, the difference
was 700-1,800 plants/ha (LSDg0s=1.94); in line
‘Kh2283V’, it was 1,500-3,300 plants/ha
(LSDo,oszl 80)

There was a direct correlation between in-
emergence and pre-harvest plant density and seed
yield in line ‘Skh66A’ (r = 0.60 and 0.76,
respectively), in line ‘Skh588A’ (r = 0.46 and
0.67); in line ‘Kh1814V’ (r = 0.77 and 0.54), and
in line ‘Kh2283V’ (r=0.71 and 0.85).

An increase in the leaf surface is an
important effect of stimulating the vegetative
development of sunflower under the influence of
cultivation technology components, in particular
growth regulators and microfertilizers [8, 15-17].
In our study, there was a statistically significant
increase in the leaf area in all studied sunflower
parents resulted from the application of the
growth regulators and microfertilizers. For
example, in the head formation phase, the leaf
area in female sunflower line ‘Skh66A’ whose
seeds were treated with the growth regulator
AKM (0.2 L/t) before sowing was larger that the
control area by 1,500 m*ha (LSDgs=1.11) (Table
3). When pre-sowing treatment of seeds with
AKM was combined with spraying with
Antistress (1.7 kg/ha) + Endophyte L1 (0.2 L/ha)
+ Endobor (0.48 kg/ha) in the 4 leaf pair phase,
the leaf area was larger than the control value by
3,000 m*ha; when pre-sowing treatment of seeds
with AKM was combined with double spraying in
the 4 and 6 leaf pairs phases, it was enlarged by
3,600 m*/ha.
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Tadauuns 3. [1011a JTUCTKIB COHSAIIHUKY 3aJIE)KHO BiJl CIOCO0Y 3aCTOCYBaHHS PEryJIATOPIB POCTY 1 MiKpoaoOpuB
micis 36MpanHs ypoxkaro (tuc. M%/ra), 2021, 2023, 2024 pp.
Table 3. Post-harvest sunflower leaf area depending on the application methods of growth regulators and
microfertilizers (m%ha), 2021, 2023, 2024.

Crnioci0 3acTocyBaHHS PEryJsSTOPIB POCTY POCIIHH Ta
MiKpo00puB, penapat, Hopma Butpatu / Application method

MarepuHCHKi JiHil /

BarekiBerki minii / Male

of growth regulators and microfertilizers, application rate Female lines fines
nepenocisya obnpuckyBanHs pocnu / Plant spraying
00poOKa HaCIHHS - - - - Cx60A / Cx588A/ Cx60A / Cx588A/
/ Pre-sowing | Y $a3i 4 nap imcrkis /|y §asi 6 nap MCTKIB /| gkhe6A | SkhS88A | Skh66A | SkhS88A
seed treatment 4-leaf pair phase 6-leaf pair phase
Contl - - el s I M
- - 22,1 28,0 234 16,6
Anructpec — 1,7 xr/ra _ 23,6 28,4 24,6 16,6
+ Exmodir L1 - 0,2
AKM =021/t | /ra + EngioGop — 0,48 Amnrucrpec - 1,7 xr/ra
AKM 0.2 L/t kr/ra/ Antistress 1.7 | 1 Eynodir L1 - 0,2 24 29 )5 s 7
kg/ha + Endophyte L1 | ;/rq + EnznoGop - 0,48 ’ ’ ’ ’
0.2 L/ha + Endobor Kr/ra
0.48 kg/ha
- - 22,5 26,4 23,6 16,0
Paiikat CTapr - Mikpoxkat OmiitHuii — - 22,5 28,4 24,8 17,3
2,5 w/r / Raycat 0,5 n/ra + Atnanre —
Start 2.5 L/t 0,5 n/ra / Microcat Oil| Mikpokar Oniiinuii -
Crops 0.5 L/ha + 0,5 n/ra +
Atlante 0.5 L/ha | Aminoxkar, 30% - 0,5 42 20 >0 174
n/ra
HIPog,05 / LSDo.05 1,11 1,77 1,53 0,59
Koedoiuient xopensuii (1) 3 YPOKaHHICTIO HACTHHA / Coefficient 0.85% 0.76* 0.89% 0.94%
of correlation with seed yield (r)

[Tpumitka: * BiporigHo mpu p < 0.05.
Note: * significant at p < 0.05.

IImomta
COHSAIIHHUKY

MiKpOJ0OpHBOM
NEPEBUIIMIA KOHTPONL Ha 2,2 THC. M>/ra mpu

HIPo¢s=1,53. Ilpu mnoeaHaHHI TepPeaNOCIiBHOT
00poOku  mpemapatom  Paiikar  Crapt 3
oOmpuckyBaHHsIM y a3 4 map JIMCTKIB

MikponobpuBamu Mikpokar Onittauii (0,5 n/ra) +
Atnante (0,5 ja/ra) miomia JMCTKIB MEPEBUIIUIA
KOHTPOJIb Ha 3,4 Tuc. M?/ra, a TpH TNOEAHAHHI
00pOOKM HACIHHS 3 TMOABIHUM OOTPUCKYBAHHIM
y ¢azax 4 i 6 map nucrtkis — Ha 3,6 Thc. M?/ra.

3B'SI30K  IUIOLII

[Ipsamuit

X
nepeanoCciBHOO

JIUCTKIB
1814B vy
00poOKOI0
Paiikar  Crapt

KOPeJSALIHHIHA

0aTbKiBCHKOI
BapiaHTi 3

JHiT

HAClHHI

2,5 n/1)

JUCTKIB 3 YpPOXXalHICTIO BCTaHOBJIEHHMH Ha BCiX

0aTBbKIBCHKMX KOMIIOHEHTAaX COHALIHUKY: JId

Cx

JIHIT

66A Koe(imieHT

KopeJsmii
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The leaf area in male sunflower line

with

spraying

‘Kh1814V’ whose seeds were treated with the
microfertilizer Raycat Start (2.5 L/t) before
sowing was larger than the control one by
2,200 m*ha (LSDg5=1.53). When pre-sowing
treatment of seeds with Raycat Start was
combined
microfertilizers Microcat Oil Crops (0.5 L/ha)
+ Atlante (0.5 L/ha) in the 4-pair leaf phase,
the leaf area exceeded the control value by
3,400 m*ha; and when pre-sowing treatment
of seeds with Raycat Start was combined with
double spraying in the 4- and 6-pair leaf
phases, it was enlarged by 3,600 m*/ha.

with  the

The was a direct correlation between leaf

area and yield in all parental components of
sunflower hybrids: for line ‘Skh66A’, the
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cranoBuTh 0,85; mus minii Cx 588A — 0,76; mimii
X 1814B - 0,89, a ninii X 2283B — 0,94.

AHani3z ypoxaWHOCTI 3acBiYMB 3HAYHI
BIJIMIHHOCTI 3a UM MOKa3HUKOM MIK
0aTbKiBCbKUMH KOMIIOHEHTaMH COHSIIHHUKY, a
TaKOX PI3HY peaklilo Ha MpenapaTd Ta CIOCoOu
ix 3actocyBaHHd. Tak, B cepenHbomy 3a 2021,
2022 i 2023 pp. ypoxailHICT HaciHHS
MarepuHcbkoi JiHii CXx 66A y KOHTPOJIBHOMY
BapiaHTi ckiana 0,74 1/ra, a niHii Cx 588A — 1,08
T/Ta. (Tabdm. 4).

BcraHoBneHo, mo mepennociBHa 00poOKa
HaciHHA perymaropom pocty AKM 3ymoBwmia
MiIBUIIEHHS ypoxaiiHocTi miHiH Cx 66A 1 Cx
588A Bignosigno Ha 0,08 1 0,12 T/ra abo B
cepenHboMy Ha 11%. B pesynbrari momaTKoBHX
obmpuckyBaHbp pociuH y (asax 4 map abo 4 i 6
nap JMCTKIB CYMIIIIIIO MpemnapariB AHTHCTpec
(1,7 xr/ra) + Eamodit L1 (0,2 n/ra) + Ergobop
(0,48 kr/ra) mpubaBka ypoxaitHocTi miHii CX66A
ckiana 0,10 1/ra (14%) B 000x BapiaHTax, a miHil
Cx 588A — 0,17 i 0,18 T/ra abo 16 1 17%,
BIAIIOBIIHO.

[lepeamnocisua 00pobxka
MikpomobpuBoMm Paiikar Ctaprt (2,5 1/T) 3ymoBHIa
MigBUIIEHHS ypoxaiHocTi mmiHii Cx 66A B
cepenapoMy Ha 0,08 T/ra a6o 11%. Jlomarkosi
obnpuckyBaHHA y ¢asi 4 map JTUCTKIB CyMIIIIIO
npenapariB  Mikpokat Omiitnuii (0,5 n/ra) +
Artnante (0,5 n/ra) abo oOnpuckyBanHs y ¢azi 4
nap JIHCTKIB CyMIIIKOIO TMpemapariB Mikpokar
Opmitinuit (0,5 n/ra) + Atnanre (0,5 n/ra) i ¢azi 6
nap JHUCTKIB CyMIIIIIO mpenapartiB MikpokaT
Omitinuit (0,5 n/ra) + Aminokar, 30% (0,5 a/ra)
HEe 3a0e3neymin  J0JaTKOBOTO
yposxkaiHocTi JiiHi1 Cx 66A.

3a  mepenanociBHOI

HaClHHSI

30UIBIICHHS
00poOKK  HACIHHS
MikpogoOpusom Paiikar  Crapr (2,5 n/ra)
ypoxaiunicte JiHii Cx 558A  3pocna B
cepenaboMy Ha 0,10 T1/ra abo 9%; 3a
JolaTkoBoro oOmpuckyBanHs y a3l 4-x map
nuctkiB — Ha 0,11 1/ra a6o 10%, a 3a moaBitHOrO
OOIPHUCKYBaHHS KOMIUIEKCOM MIiKpo1oOpHB — Ha
0,16 1/ra a6o 15%.

correlation coefficient was 0.85; for line
‘Skh588A’, it was 0.76; for line ‘Kh1814V’, it
was 0.89; and for line ‘Kh2283V”’, it was 0.94.

The yield analysis showed significant
differences in this parameter between the
parental sunflower lines; in addition, the lines
had different responses the applied agents and
methods of their application. On average for
2021, 2022, and 2023, the seed yield of female
line ‘Skh66A’ was 0.74 t/ha in the control; line
‘Skh588A’ yielded 1.08 t/ha (Table 4).

It was found that pre-sowing seed
treatment with the growth regulator AKM
increased the yield of lines ‘Skh66A’ and
‘Skh588A’ by 0.08 and 0.12 t/ha, respectively,
or by an average of 11%. As a result of
additional spraying of plants in the 4-pair leaf
phase or in the 4- and 6-pair leaf phases with
Antistress (1.7 kg/ha) + Endophyte L1 (0.2
L/ha) + Endobor (0.48 kg/ha), the yield of line
‘Skh66A’ was increased by 0.10 t/ha (14%) in
both variants; line ‘Skh588A’ yielded 0.17 and
0.18 t/ha more, or plus 16 and 17%,
respectively.

Pre-sowing seed treatment with the
microfertilizer Raycat Start (2.5 L/t) increased
the yield of line ‘Skh66A’ by an average of
0.08 t/ha, or 11%. Additional spraying with
Microcat Oil Crops (0.5 L/ha) + Atlante (0.5
L/ha) in the 4-leaf pair phase or spraying with
Microcat Oil Crops (0.5 L/ha) + Atlante (0.5
L/ha) in the 4-leaf pair phase and with
Microcat Oil Crops (0.5 L/ha) + Aminocat
30% (0.5 L/ha) in the 6-leaf pair phase did not
result in an additional increase in the yield of
line ‘Skh66A’.

Due to pre-sowing treatment of seeds
with the microfertilizer Raycat Start (2.5 L/ha),
the yield of line ‘Skh558A’ increased by an
average of 0.10 t/ha or 9%; additional spraying
in the phase of 4 leaf pairs increased the yield
by 0.11 t/ha or 10% and with double spraying
with the microfertilizer mixture increased it by
0.16 t/ha or 15%.
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Tabauns 4. YpoxkaiiHicTh 0aTbKIBCBKMX KOMIIOHEHTIB COHSIIIHUKY 3JISKHO BiJ CI0cO0y 3aCTOCYBaHHS PEryJIsTOPIB
pocty 1 Mikponoopus, 2021, 2023, 2024 pp. (1/ra)
Table 4. Yield of the parental sunflower components depending on the application methods of growth regulators and
microfertilizers, 2021, 2023, 2024 (t/ha)

. C10ci6 3aCTOCYBaHHA PEryJIATOpIB POCTy pociuH 1a Marepunchki miHii /| batpkiBebki niHil / Male
MIKpoIoOpuB, mpemnapat, HopMa Butpatu / Application method . .
. o .. Female lines lines
of growth regulators and microfertilizers, application rate
MepennociBHa obnpuckyBanus pociut / Plant spraying
00po0OKa HaCiHHA - - - - Cx60A / Cx588A 7/ Cx60A / Cx588A 7/
/ Pre-sowing | Y $asi 4 map suctkis /|y dasi 6 map micTkis /| Skh66A | Skh588A | Skh66A | Skh58SA
seed treatment 4-leaf pair phase 6-leaf pair phase
KouTpons
Control - - 0,74 1,08 0,63 1,01
- - 0,82 1,20 0,65 1,14
Awnructpec — 1,7 xr/ra _ 0,84 1,25 0,72 L13
+ Engodir L1 — 0,2 Awntrcrpec — 1,7 kr/ra
AKM = 0,2 0/T | /14 + EnpoGop — 0,48| + Ennodir L1-0,2
AKM 0.2 L/t kr/ra / Antistress 1.7 [2/ra + Enno6op — 0,48
kg/ha + Endophyte L1| Kr/ra/ Antistress 1.7 0,84 1,26 0,72 1,16
0.2 L/ha + Endobor |kg/ha + Endophyte L1
0.48 kg/ha 0.2 L/ha + Endobor
0.48 kg/ha
- - 0,82 1,18 0,66 1,10
- 0,81 1,19 0,68 1,17
Pajikar Crapr - | Mikpokar Ouiiinuii —
2,5 n/t/ Raycat | 0,5 wra + Atnaire - Mikpokar Omnilianii —
Start 2.5 L/t 0,5 n/ra / Microcat Oil
Crops 0.5 L/ha + 0,5 n/ra + Atnante —
Atlante 0.5 L/ha 0,5 n/ra / Microcat Oil 0,82 1,24 0,70 1,19
' Crops 0.5 L/ha +
Atlante 0.5 L/ha n/ra
HIPo,s / LSDo.05 0,02 0,10 0,05 0,06

YpokaliHiCTh HACIHHS OaThbKIBCHKOI JIiHIT X
1814B y KOHTPOJIBFHOMY BapiaHTi B CEPEIHBLOMY 32
Tpu poku cknana 0,63 1/ra, Toxi sk niHii X 2283B
— 1,01 1/ra.

Bcranosneno,

111(0) B pe3yabrari

Nepe/nociBHOT  OOpOOKM HACIHHS — PETryasSTOpOM
pocty AKM (0,2 n/ra) migBHIICHHS YPOXXaHHOCTI
minii X 1814B Ha 0,02 T/ra Oyjno CTaTHCTUYHO
HEICTOTHUM. Jl0aTKOBI % OONPUCKYBaHHS POCIUH
y ¢aszax 4 map abo 4 1 6 map JMCTKIB CYMIIIIIIO
npenaparie Autuctpec (1,7 xr/ra) + Engogit L1
(0,2 n/ra) + EnmoGop (0,48 xr/ra) 3ymMOBHIH
OJTHAKOBY BIpOTiJIHY NMPUOaBKY YpOXKaHHOCTI JiHii
X 1814B Ha 0,09 1/ra (14%) B 000X BapiaHTaXx.
[NepenmnociBaa 06poOKa HaciHHS TpenaparoMm
AKM (0,2 n/ra) 3ymMOBHIIa CTaTHCTUYHO 3HAUYNME
HiIBHIICHHS yporkaitHocTi minii X 2283B (Ha 0,13
T/ra abo 13%). JlomatkoBi omHO- abo JBOpa3oBi
0oONpPUCKYBaHHsI CYMIIIIIIO MpenapariB AHTUCTpeC
(1,7 xr/ra) + Engodit L1 - 0,2 n/ra + Exgo6op
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The seed yield of male lines ‘Kh1814V
and ‘Kh2283V’ averaged 0.63 and 1.01 t/ha
over three years in the control, respectively.

It was found that pre-sowing seed
treatment with the growth regulator AKM (0.2
L/ha) increased the yield of line ‘Kh1814V’ by
0.02 t/ha, but this difference was statistically
insignificant. Additional spraying of plants with
Antistress (1.7 kg/ha) + Endophyte L1 (0.2
L/ha) + Endobor (0.48 kg/ha) in the 4-leaf pair
phase or in the 4- and 6-leaf pair phases resulted
in the same significant increase in the yield of
line “Kh1814V’ by 0.09 t/ha (14%) in both
variants.

Pre-sowing seed treatment with AKM
(0.2 L/ha) resulted in a statistically significant
increase in the yield of line ‘Kh2283V’ (by 0.13
t/ha or 13%). Additional single or double
spraying with Antistress (1.7 kgha) +
Endophyte L1 (0.2 L/ha) + Endobor (0.48
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(0,48 kr/ra) 3a0e3neuniau HE3HAYHE IiABHUINECHHS
ypoxaitrocti Ha 0,01 1 0,02 1/ra, BiAmOBiIHO.
3a  mepeamociBHOI  0OpoOKM  HaciHHS
MikpomoOpuBom Paiikat Crapr (2,5 yi/ra) npudaBka
BpoxaitHocti minii X 1814B Ha 0,03 1/ra Oyna
CTaTUCTUYHO HEICTOTHOIO, MPOTE 3a J0JATKOBOI'O
obOnpuckyBaHHs y (azi 4 map JUCTKIB CYyMIIIIIIO
npenaparieB  Mikpokar Omiitanit - 0,5 n/ra +
Artnanre - 0,5 n/ra npubaBka cxiana 0,05 t/ra abo
8%, a 3a MoABIMHOTO OONPHUCKYBaHHS KOMIUIEKCOM
MikponoOpuB Mikpokar Omitiauit (0,5 n/ra) +
Awminokat, 30 % (0,5 n/ra) — 0,07 1/ra a6o 11%.
[Tepeamnocieaa 00poOKa HaCiHHSA
MikpogoopuBom Paiikat Ctapt (2,5 n/ra) 3ymoBuia
MiIBUIIEHHS YpPOXKaWHOCTI JiHIT COHSITHUKY X
2283B ma 0,09 T1/ra abo 9%. Jomarkosi
oOmprckyBaHHS y ¢a3i 4 map JKCTKIB CYyMIIIIIITIO
npemapariB  Mikpokar Omivtamii (0,5 n/ra) +
ATtnanre (0,5 n/ra) abo obmpuckyBaHHs y (azi 4
map JHCTKIB CYMIImmo mpenapariB  MikpokaT
Opmivtanit (0,5 n/ra) + Armante (0,5 n/ra) i dasi 6
map JIMCTKIB CYMIIIIII0 mpenapaTtiB  Mikpokar
Omnitiauit (0,5 m/ra) + Aminokar, 30% (0,5 n/ra)
3a0e3meymnii  iCTOTHE 30UTBIIEHHS YPOXKAHHOCTI
maii X 2283B — Bianosiguo Ha 0,161 0,18 1/ra.
BaxinBo BIO3HAYMTH, 100 MaKCHMAaJbHI
MOKa3HUKA BPOXAIHOCTI HaCiHHSA ycix
JIOCTIDKYBaHUX JIHIA COHAIIHUKY OJlepXKaHl y
BapiaHTax, Jie PeryJsITOpH POCTy i MiKpomoOpuBa
3aCTOCOBYBJIM y TpU €Talu: IepeArociBHA
00poOKka HaCiHHSI, OOTIPUCKYBaHHS POCIUH y ¢a3si 4
nap JIMCTs 1 OOIPUCKYBaHHA y (azi 6 map JIMCTA.
BaxxmuBuM kputepieM OLiHKH e()eKTUBHOCTI
3aX0/iB y
CLITBCHKOTOCTIONIAPCHKUX KYJBTYD,
COHSIIHWKY, € BU3HAYEHHS iX BIUIMBY Ha MOCIBHI

TEXHOJIOTTYHHAX HACIHHHUIITBI

30KpemMa

SKOCTI BUpOOJieHOro HaciHHg [24]. Y Hammx
pi3HYy  peaxilito
COHSIIIHUKY  Ha

JIOCJIDKEHHAX  BCTAHOBJIEHO

0aTbKIBCBKUX  KOMITOHEHTIB
3aCTOCYBaHHS PETYJISITOPIB POCTY 1 MIKpOJOOPHB 32
LM [OKa3HUKOM. Tak, B CEpeIHbOMY 3a TPU POKH,
J1a00paTOpHa CXOXKICTh HACIHHS MAaTEPUHCHKOT JIiHIT
Cx 66A, BHpOONEHOTO 3a pIi3HUX CcHOco0iB
3aCTOCYBaHHs peryisaropa pocTy AKM,
TIepEeBUIITyBaJIa 3,4-4,7%, a
MikponobpuBa Paiikar Crapr — Ha 0,4-3,7% npu
nmokasHuky Ha koHtpom 88,3% (HIPoos=3,7)
(Tabm. 5).

KOHTPOJIb  Ha

kg/ha) provided a slight increase in the yield by
0.01 and 0.02 t/ha, respectively.

Pre-sowing seed treatment with the
microfertilizer Raycat Start (2.5 L/ha) increased
the yield of line ‘Kh1814V’ by 0.03 t/ha, but
this difference was statistically insignificant;
however, due to additional spraying with
Microcat Oil Crops (0.5 L/ha) + Atlante (0.5
L/ha) in the phase of 4 pairs of leaves, the
increase amounted to 0.05 t/ha or 8%; double
spraying with Microcat Oil Crops (0.5 L/ha) +
Aminocat 30% (0.5 L/ha) increased the yield by
0.07 t/ha or 11%.

Pre-sowing seed treatment with the
microfertilizer Raycat Start (2.5 L/ha) increased
the yield of sunflower line ‘Kh2283V’ by 0.09
t’/ha or 9%. Additional spraying with Microcat
Oil Crops (0.5 L/ha) + Atlante (0.5 L/ha) in the
4-leaf pair phase or spraying with Microcat Oil
Crops (0.5 L/ha) + Atlante (0.5 L/ha) in the 4-
leaf pair phase and with Microcat Oil Crops
(0.5 L/ha) + Aminocat 30% (0.5 L/ha) in the 6-
leaf pair phase provided a significant increase in
the yield of line ‘Kh2283V’ (plus 0.16 and 0.18
t/ha, respectively).

It is important to note that the maximum
seed yield of all studied sunflower lines was
harvested in the experiments where the growth
regulators and microfertilizers were applied in
three stages: pre-sowing seed treatment,
spraying of plants in the 4-leaf pair phase and
spraying in the 6-leaf pair phase.

Effects of technological approaches on
the sowing quality of harvested seeds are
important criteria in assessing the effectiveness
of these technological measures in seed
production of agricultural crops, in particular
sunflower [24]. In our study, the parental
components of sunflower hybrids differently
responded to the growth regulators and
microfertilizers in terms of this parameter. On
average across three years, the laboratory
germination of seeds of female line ‘Skh66A’
exceeded the control value by 3.4-4.7% in the
AKM experiments and by 0.4-3.7% in the
Raycat Start experiments vs. 88.3% in the
control (LSDy05=3.7) (Table 5).
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Tadauns 5. JJaGoparopHa cX0XiCTh BUPOOJICHOTO HACIHHS COHSLIHUKY 3aJIE)KHO BiJl CIIOCOOY 3aCTOCYBaHHS
perynsTopiB pocty i Mikponoopus, 2021, 2023, 2024 pp. (%)
Table 5. Laboratory germination of harvested sunflower seeds depending on the application methods of growth
regulators and microfertilizers, 2021, 2023, 2024 (%)

. Crioci6 3acTocyBaus peryJaTopis pocty pociuH Ta Marepunchki nmiHii /| barekiBepki miHii / Male
MIKpoIoOpuB, mpemnapat, HopMa Butpartu / Application method . .
. . - Female lines lines
of growth regulators and microfertilizers, application rate
TepennociBHa obnpucKyBanHs pociuH / Plant spraying
00poOKa HaCiHHSA - - - - Cx60A / Cx588A/ Cx60A / Cx588A 7/
/ Pre-sowing seed| Y Pasi 4 nap mucTkiB / |y ¢asi 6 map micTkiB /| Skh66A | Skh588A | Skh66A | Skh588A
treatment 4-leaf pair phase 6-leaf pair phase
KouTpons
Control - - 88,3 87,3 96,3 80,3
- - 91,7 92,7 97,3 82,0
AmnTHctpec — 1,7 xr/ra _ 93,0 91,3 96,7 81,0
AKM - 02 1 + Exmodir L1 - 0,2
KM 6 2’L/J: T |n/ra+ EHI[O.60p -0,48 Anrucrpec - 1,7 kr/ra
: kr/ra/ Antistress 1.7 | Ennodit L1 - 0,2
kg/ha + Endophyte L1| /03 + Exnio6op - 0,48 91,7 90,7 97,3 82,3
0.2 L/ha + Endobor Kr/ra
0.48 kg/ha
- - 88,7 90,3 98,0 80,7
Paiixar Crapr - | Mikpokar Omiitnuii — - 92,0 89,3 97,3 80,7
2,5 1w/t / Raycat | 0,5 n/ra + AtiaHTe —
Start 2.5 L/t 0,5 n/ra / Microcat Oil| MixpoxaT OmiitHuii -
Crops 0.5 L/ha + 0,5 n/ra +
Atlante 0.5 L/ha | Awinoxar, 30%-0,5 | 207 92,3 96,3 81,7
n/ra
HIPg s / LSDy.05 3,7 2,8 2,5 2,2

3a Bcix cnoco0iB 3acTOCYBaHHS PeEryJsiTopa
poctry AKM naboparopHa CXOXICTh HaCiHHS
BUpoONeHoro HacinHs JiHii Cx 588A cratuctuaHo
BIPOTiJIHO TiepeBHIyBaJia KOHTPOJb (87,7%) Ha
3,4-5,4% mnpu HIP¢s=2,8. Takox cTaTUCTUYHO
3HAYMMUM  OyJo TiABHINEHHS JabopaTopHOI
CXO0KOCTi y OLIBIIIOCTI BapiaHTIB i3 3aCTOCYBaHHSAM
Mikponobpusa Patikat Crapt — Ha 3,4; 2,01 5,0%.

Pazom 3 TuMm, mabopaTopHa CXOXKICTB
BUPOOJICHOTO HaCiHHS OaTbKIBCHKMX JiHIH X
1814B i X 2283B B ycix BapiaHTaxX 3acTOCYBaHHS
PETYISATOPIB POCTY 1 MIKPOIOOPUB IEepEBUIIyBaja
KOHTPOJIbHI TOKa3HUKH B MEXKaX CTaTUCTUYHOT
MOXUOKH.

Po3paxyHkH MoKa3ylOThb BUCOKY €KOHOMIUHY
e(heKTUBHICTh pO3pobIEHIX Croco0iB
KOMIUIEKCHOTO 3aCTOCYBAaHHS PETYISTOPIB POCTY
Ta MIKpOAOOPHB NpU BUPOILYBaHHI OaTbKiBCHKHX
KOMIIOHEHTIB COHSIIHUKY, CTYIiHb SIKOi 3aiexana
MEePEeBAXHO BiJl PO3MIPY ollepKaHoi nprbaBKu
YpOXKaHOCTI 1 BapTOCTi HAciHH. Tak, HaNpUKIIaI,
BUPOOHWYI BUTPAaTH Ha IEPENIOCiBHY OOpOOKY
npenapatom AKM 1 oOmnpuckyBaHHS pPOCIUH Y
¢da3i 4 map nmcrs mnpenaparamu  AHTHUCTpEC,
Ennodir i Ennobop ckianana B cepennbomy 6414
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In all experiments with the growth
regulator AKM, the laboratory germination of
seeds harvested from line  ‘Skh588A’
statistically significantly exceeded the control
valur (87.7%) by 3.4-5.4% (LSD¢s=2.8). The
increase (by 3.4; 2.0 and 5.0%) in the laboratory
germination in most experiments with the

microfertilizer ~ Raycat  Start was  also
statistically significant.
At the same time, the laboratory

germination of seeds harvested from male lines
‘Kh1814V’ and ‘Kh2283V’ in all experiments
with the growth regulators and microfertilizers
increased insignificantly in comparison with the
control values (within the statistical error).
Calculations demonstrated a  high
economic efficiency of the developed methods
of complex application of the growth regulators
and microfertilizers in growing parental
components of sunflower hybrids, the degree of
which depended mainly on the size of a gain in
yield and cost of seeds. For example, the
production costs for pre-sowing treatment with
AKM and spraying plants with Antistress,
Endophyte and Endobor in the 4-leaf phase
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IrpH./Ta, Yy T.4. BapTiCTh IpenapariB CTaHOBUJIA
1629 rpu./ra. Ilpu mpubaBmi y 1IbpOMY BapiaHTi
ypoxkaliHOCTI MarepuHCcbkoi JiHii Cx 588A 0,17
T/ra 1 BaprocTi HaciaHsA 1800 rpH./KT, TOOATKOBHMA
npuOyTOoK cTaHoBHTHME 299,6 THC. TpH./TA; a TIpH
npubaBLi  ypoxkaiiHOCTI OaTbKiBChKoi miHii X
1814B 0,09 1/ra i Baprocti Hacigasa 1300 rpH./KT -
110,6 Ttnc. tpH./ra. JlomatkoBe OOIPUCKYBaHHS
pociuH y (a3l 6 map mwmctkiB il Cx S588A
3yMOBHWJIO TIOIBOEHHS BHUPOOHMYHMX BHUTpAT, aie
30UTBIICHHS TTPUOABKH BPOXKAWHOCTI 3a0€3MEUnII0
3pocTaHHs JIodaTkoBoro mpuoytky mo 311,2 Twc.
rpu./ra. [lpu He3miHHIA mpubaBlIi BpoKaWHOCTI
muii X 1814B (0,09 1/ra) y mpomy BapiaHTI

JOAATKOBUH npudyTOK 3MEHIINBCS bi (4]
104,2 rpH./ra.

BucHoBku

3acTocyBaHHS ~ peryasTopiB  pocTy i
MiKpomoOpHB pi3HOIO Miporo 3YMOBJIIOE

MiIBUIICHHS JTa0OPaTOPHOI 1 MOJBOBOI CXOXKOCTI
HAcCiHHS O0AaThbKiBCHKUX KOMIIOHEHTIB COHSIITHUKY
Cx 66A, Cx 588A, X 1814B i X 2283B,
3a0e3medye  30UMBIIEHHA  IUIOMI  JIMCTKOBOI
MOBEpPXHi, 30€pPeKEHICTh POCIVH 10 30WpaHHS Ta
MiIBUIICHHS YPOXKAHOCTI HACIHHSI.

BcranoBneno, 1mo 3a  mepeAnociBHOT
00poOkn HaciHHs mpemaparamu AKM 1 Paiikar
Crapt ypokalHICTh 0aThKiBCBKMX KOMIIOHCHTIB
COHSIIIHWKY MiJBUIIUIIACS B CepelHbOMY Ha 9-
13%, Tomi sk 3a KOMOIHOBAaHOTO 3aCTOCYBaHHS Y
nBa etarnu (00poOKa HaciHHS + OOMpPHCKYBaHHS) —
Ha 8-16%, a y Tpu eranu (00poOka HaciHHS + JBa
oOnpuckyBanus) — Ha 11-18%. Ocobmuso
CyTTEBUMH  Oyiau  TlepeBarn  KOMOIHOBaHOTO
3aCTOCYBaHHS PETYJSTOPIB pPOCTYy TOPIBHAHO 3
CaMoI0 JIMIIE TMEPEANOoCiBHOI 00pOOKOI0 HACIHHS
Ha JiHii Cx 588A (nmpubaBku ypoxaitHocti 16-17
npotu 11%), a mikpomoopus — y minii X 2283B
(npubaBku ypoxkaitHocTi 16-18 potu 9%)

JlaboparopHa cxoXicTh 3i0paHOTO HACIHHS
MiJ] BIUIMBOM PETYJISITOPIB POCTY 1 MIKPOIOOPHUB y
MarepuHChKHX JiHiiH Cx 66A 1 Cx 588A BiporimHo
TTiIBUTITY BAJTACS Ha  3,4-5,4%. ITigBumieni
MOKAa3HUKU CXOKOCTI Ha OaTbKiBCBKMX JiHISIX X
1814B i X 2283B Oynu B Mexkax CTaTUCTHYHOT
MTOXUOKH.

3actocyBaHHS ~ peryjisTopiB  pocty i
MiKpo#OOpHB TpH BHPOLIYBaHHI OaThKiBCHKUX
KOMIIOHEHTIB COHSIIIHUKY MAa€ BHCOKY €KOHOMIUHY
e(eKTHBHICTb, SIKa 3aJICKUTH BiJl BApTOCTI HACIHHA
Ta BEJIMUMHH MPUOABKH BPOXKAHHOCTI.

amounted to an average of 6,414 UAH/ha; with
the cost of the agents, the sum was 1629
UAH/ha. With a 0.17 t/ha-increase in the yield
of female line ‘Skh588A’ and the seed cost of
1,800 UAH/kg in this variant, the additional
profit will be 299,600 UAH/ha; with a 0.09
t/ha-increase in the yield of male line
‘Kh1814V’ and the seed cost of 1,300 UAH/kg,
it will be 110,600 UAH/ha. Additional spraying
of line ‘Skh588A’ plants in the phase of 6 leaf
pairs doubled the production costs, but the gain
in yield ensured an increase in additional profit
amounting to 311,200 UAH/ha. With an
unchanged increase in yield of line ‘Kh1814V”’
(0.09 t/ha) in this variant, the additional profit
decreased to 104.2 UAH/ha.

Conclusions

The growth regulators and microfertilizers
to varying degrees enhanced the laboratory and
field germination of seeds of the parental
components of sunflower hybrids, ‘Skh66A’,
‘Skh588A’, ‘Kh1814V’, and ‘Kh2283V’,
enlarged the leaf surface, preserved plants until
harvesting, and increased seed yield.

It was found that pre-sowing seed
treatment with AKM and Raycat Start increased
the yield of the sunflower parents on average by
9-13%, while combined 2-stage application (seed
treatment + spraying) increased it by 8-16% and
3-stage application (seed treatment + two
sprayings) - by 11-18%. The advantages of the
combined application of growth regulators and
microfertilizers compared to pre-sowing seed
treatment alone were especially pronounced in
lines ‘Skh588A’ (yield increase of 16-17 vs.
11%) and ‘Kh2283V’ (yield increase of 16-18 vs.
9%)

The laboratory germination of harvested
seeds under the influence of growth regulators
and microfertilizers in female lines ‘Skh66A’ and
‘Skh588A’ was significantly (by 3.4-5.4%)
increased. The changes in the germination rates
in male lines ‘Kh1814V’ and ‘Kh2283V’ were
within the statistical errors.

The application of growth regulators and
micronutrients in growing parental sunflower
components was highly efficient from the
economic point of view and the efficiency degree
depended on the cost of seeds and the amount of
yield increase.
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