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Pedepar: HameneHo pe3yabraTé KOMIUICKCHOTO JOCIIPKEHHS BIUIMBY IEPEINOCIBHOI OOpOOKH
HACiHHS CTUMYJSATOPAMH POCTY, aHTHCTPECAaHTAMH Ta MIKpOJOOpHBaMH Ha TOCIBHI SKOCTI Ta BIDKUBAHICTh
POCIMH CaMO3aNMJICHHUX JiHIH COHAMIHUKY. JlocmiKeHHs mpoBoavn yrponosk 2022-2024 pp. B ymoBax
Incruryty pocnunaunra iM. B. f. FOp’eBa HAAH Vkpainm Ha yopHozemax tumnoBux. O0’exTamu
JOCITiKeHb Oynu cTepruibHi aHanord JiHid Cx808A, Cx51A ta Cx17A. OniHroBaiM eHeprito MPOpOCTaHHS,
mabopaTopHy 1 MOJIBOBY CXOXKICTh, & TAKOK BIKHBAHICTh POCIIHH 32JIEXKHO BiJl BapiaHTiB 0OpOOKH HACIHHS
pi3HUMH MpenapaTaMy Ta ix komOiHamisiMu. BetaHoBieHO, 10 BCi JOCTIKYBaHi (akKTOpu — FEHOTH JiHil,
PiK BUpPOILyBaHHS Ta BapiaHT 00pOOKH — MaH CTaTUCTHMYHO 3HAYMMHUHN BIUIMB Ha ()OPMYBAHHS MOCIBHUX
SAKOCTeH HaciHHs. HaliBuIIi moka3HUKH eHeprii MpopoCTaHHS Ta Ia00OPaTOPHOI CXOXKOCTI BiI3HAYEHO Y JiHIT
Cx17A, Toni six niHist Cx51A xapaxkrepusyBajiacsi HAHHIKYMMY 3HAYSHHSAMH Ta O1IbILIOI0 BapiaOeIbHICTIO.
3acToCyBaHHS OKpEMHUX MperapariB Ta iX KOMOIHAIM CIPHSUIO IMiJBUIICHHIO NMOKA3HUKIB TMOPIBHIHO 3
KOHTPOJIEM, OTHAaK e()eKTUBHICTh 3HAYHOIO MipOIO 3aJIexKasa Bij reHotuIry. [lonpoBa cxoxicTh HAaCiHHS Oyia
BHCOKOIO B yCiX BapiaHTax i gocsrana 90-96%, npuyomy HaiiOiabl eh)eKTHBHUMH BUSBIIINCS] KOMOIHOBaH1
00poOKHU mpenaparamMu. BkuBaHICTh POCIMH 3aJIMIIANIACS CTa0IBHO BUCOKOIO (95-98%) He3anekHO Bij
BapiaHTa 00poOKH, O 00YMOBJIEHO BUCOKMM 0a30BHUM piBHEM I1i€l o3HaKu. Halbinbmmii BHECOK y Bapiailito
BM)KMBAHOCTI MaB reHoTuI (10 35 %), Toai siK BIJIMB NpenapariB OyB oOMexeHNUM. TakuM YHHOM MOKa3aHo,
IO MepenociBHa 00poOKa HACIHHS CTUMYJISTOPAMH POCTY Ta MIKpOJOoOpruBaMHu € e()eKTHBHUM €JIeMEHTOM
TEXHOJIOTii BHPOIIYBaHHS COHSIIHUKY, a 1 pe3yJbTaTUBHICTh BU3HAYAETHCS B3AEMOJIEI0 «TEHOTHIT X
npenapar.

Kuio4oBi cioBa: COHSIIHUK, JTiHII, BUXKUBaHICTh, CXOXICTh HACIHHS, MPOTPYWHUKH, CTUMYIIATOPH
pocTy, MiKpoZI0OpHBa, HACIHHHIITBO.

Abstract: The article presents results of a comprehensive study on the impact of presowing seed
treatment with growth stimulants, antistress agents, and microfertilizers on the sowing quality and plant
survival of self-pollinated sunflower lines. The study was conducted at the Yuriev Plant Production Institute
of NAAS in 2022-2024. The soil is typical chernozems. The sterile analogs of the lines ‘Skh808A’, ‘Skh51A’,
and ‘Skh17A’. The evaluation included germination energy, laboratory germination, field emergence, and
plant survival rates depending on the treatments with different compounds and their combinations. It was
found that all studied factors—Iline genotype, year of cultivation, and treatment—had a statistically
significant impact on the seed sowing qualities. The highest germination energy and laboratory germination
rates were observed in ‘Skh17A’, while ‘Skh51A’ was characterized by the lowest values and higher
variability. The application of some compounds and their combinations increased performance compared to
the control; however, the effectiveness was largely determined by the genotype. The field germination rate
was high across all experiments, amounting to 90-96%, with combined treatments proving most effective.
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The plant survival remained consistently high (95-98%) regardless of the treatment, due to the high baseline
level of this trait. Genotype made the largest contribution to the variation in survival (up to 35%), while the
agents influence was limited. Thus, the study demonstrated that presowing seed treatment with growth
stimulants and microfertilizers is an effective component of sunflower cultivation technology, and its
efficacy is governed by the genotype x preparation interaction.

Key words: sunflower, lines, survival, seed germination, seed dressings, growth stimulants,

microfertilizers, seed production.

Beryn
BuxopucrtanHs  CTUMYNSTOpiB  POCTY Ta
MIKpOIOOpHB ~y  TEXHOJOTii  BUPOIILyBaHHSI

COHSITHUKY pO3DISAAAETBCS SIK  MEPCIICKTUBHUN
HaMpsM IiABUIICHHS MPOMYKTHBHOCTI KYJIBTYpH Ta
MOJIITIIICHHS SIKOCTI BpoXaro. Perymsaropu pocty — ie
OpraHiyHi PEYOBMHH, SKi HaBiTh y HE3HAYHUX
KOHIIGHTpAIliIX 3JaTHi 3MiHIOBaTH ()i3i0J0TiuHI
MpOIIECH B POCIMHAX, BIUIMBAIOYM Ha iX PiCT,
posBuTok 1 Oioximiunmii ckman (Chuiko, 2021).
3acTocyBaHHS ~TaKMX CIIONYK CIpUsi€  OLIbII
e()eKTUBHOMY BUKOPHCTaHHIO POCITUHAMU
MMOXKMBHUX EIIEMEHTIB, M0 JIO3BOJSIE TIOBHIIIE
peamizyBath iX TeHeTHYHWH 1 Qizionoriyauit
MoTeHIia] 0e3 HEeraTMBHOTO BILUTUBY Ha POCIMHH Ta
noBkiuts (Marenych et al.,, 2018; Chuyko, 2022;
Buriak et al., 2014; Sendetskyi et al., 2018).

Cy4JacHi CTUMYJSITOPH Ta PETYISATOPH POCTY
POCTIH XapaKTepU3YIOTHCS KOMIUIEKCHOIO Mi€l0 1
BUKOHYIOTh HE JHIIe (YHKIIIO CTUMYIIOBAHHS
poctoBux mporneciB (Chuyko, 2022). IIpenaparu
HOBOTO TIIOKOJNIHHS TOEMHYIOTh KiJbKa e(]eKTiB:
aKTUBYIOTH OIOJIOTIUHI TpolecM B  POCIIMHAX,
MiZIBUIYIOTh X CTIHKICTh JI0 HECHPHUSTIMBUX
(hakTopiB cepeIoBHIIa Ta MOCUJIFOIOTh
HecnenupiaHui IMYHITET. Baxxausoro X
OCOOJMBICTIO € Te, IO BOHH HE 3aMIHIOIOTh
TpaauIiiHi 0OpYWBa, a JOMOBHIOKOTH IX IilO,
MiABHUINYIOYM KOe(DiIlliEHT 3aCBOEHHS ITOXXUBHHUX
PEYOBHH i3 IPYHTY Ta BHeCeHUX 100puB (Gruznova et
al., 2018; Santini et al., 2021).

MikpomoOpriBa  0iOJOTIYHOTO — TTOXOIKEHHS
TaKoXK HaOyBalOTh IIIUPOKOTO 3aCTOCYBaHHS SIK
EKOJIOTIYHO ~ Oe3leyHa  ajbTepHaTMBa  YaCTHHI
XIMIYHMX TOOPHB. Ix mis moB’s3aHa 3 aKTHBAIED
POCTOBHX TIPOLIECIB 3aBASKH MPSMHUM 1 HEIPSIMUM
MeXxaHi3MaM, cepell AKX Oiooriyna ¢ikcarlis a3ory,

CHHTE3 (biTOropMoHiB Ta MIPOIYKyBaHHS
PI3HOMaHITHHX T1IPONITUYHIX (bepMeHTiB.
BukopucraHHs ~ TakMx ~— TperapariB  CIpUseE

MIZBMIICHHIO JIOCTYITHOCTI JKUTTEBO HEOOXiTHHX
€JIEMEHTIB KUBJICHHS Ta CTBOPIOE MEPEAYMOBH IS
301IBILIEHHST BPOXKalHOCTI 0€3 HEraTUBHOTO BILIMBY
Ha noBkinist (Chuyko et al., 2022).

Pesynbrarn YUCIACHHUX JOCTiIKEHb
i ATBEPIUKYIOTh e(heKTHBHICTh 3aCTOCYBaHHS
010NIOTIYHO aKTHMBHUX PEYOBHH Yy TEXHOJIOTIi
BUPOIIYBaHHS  COHSIIHMKY. DiToropmMoHu Ta

Introduction

The use of plant growth regulators and
microfertilizers in  sunflower cultivation
technologies is considered a promising approach
for increasing crop productivity and improving
yield quality. Growth regulators are organic
substances that, even in trace concentrations, can
modulate physiological processes in plants,
influencing their growth, development, and
biochemical composition (Chuiko, 2021). These
compounds facilitate more efficient nutrient
uptake, allowing plants to more fully realize their
genetic and physiological potentials without
adverse effects on the plants or the environment
(Marenych et al., 2018; Chuyko, 2022; Buriak et
al., 2014; Sendetskyi et al., 2018).

Modern biostimulants and plant growth
regulators feature multifaceted actions that
extend beyond simple growth stimulation
(Chuyko, 2022). New-generation preparations
combine several effects: they activate biological
processes, enhance resilience to adverse
environmental factors, and bolster non-specific
immunity. A key feature of these agents is that
they do not replace traditional fertilizers but
rather complement them by increasing the
utilization coefficient of nutrients from both the
soil and applied fertilizers (Gruznova et al.,
2018; Santini et al., 2021).

Biological microfertilizers are also gaining
widespread use as an environmentally safe
alternative to certain synthetic chemicals. Their
action is attributed to the activation of growth
processes  through direct and indirect
mechanisms, including biological nitrogen
fixation,  phytohormone  synthesis, and
production of various hydrolytic enzymes. Such
formulations enhance the bioavailability of
essential nutrients and create the prerequisites for
increasing  yields without a  negative
environmental footprint (Chuyko et al., 2022).

Numerous  studies  confirmed  the
effectiveness of applying biologically active
substances in sunflower cultivation technologies.
Phytohormones and plant growth regulators
facilitate a more comprehensive realization of
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PETYIATOPH  POCTYy CHPHUSIOTH OIBII  MTOBHIN
peamizariii TEHETHYHOTO TIOTEHINANy KYJIBTYPH,
MiABHUINYIOTh CTIMKICTh POCIMH A0 CTPECOBHX
(hakTOpIB 1, SIK HACIIOK, 3a0€3MeUyIOTh 3POCTAHHS
BPOKaWHOCTI Ta MOKPAIICHHS SKICHUX TOKa3HUKIB
HACiHHSL. HoseneHo, 1o BUKOPUCTaHHS
MiKpoOioJorivHux J00puB, O1O0CTUMYISTOPIB Ta
IMYHOCTUMYJISITOPIB TIO3UTUBHO BIUIMBAE HA PICT 1
PO3BUTOK POCIIMH COHSIIHUKY, Iporiec GopMyBaHHS
HACiHHSI Ta OCHOBHI €JIEMEHTH CTPYKTYypH BpPOXalo
(Gruznova et al., 2018; Chuiko, 2021; 2022;
Yuldasheva, Karabayeva, 2023; Hussain et al., 2025).

Crumynstopu  pocTy Ta  MIKpomoOpuBa
JEMOHCTPYIOTh CYTT€BUM MO3UTUBHUU BIUIMB Ha
pi3HI Mopdooriuni Ta (i3iooriuHI MMapaMmeTpu
pOCIMH COHSAIMHWKY. Yac Ta cmocid0 BHECEHHS
CTUMYJIATOPIB pOCTy Ta MIKPOIOOPHUB CYTTEBO
BIUTMBAIOTh Ha iXHIO €(EKTHBHICTh Y BHUPOIIyBaHHI
COHSIIHUKY, TPUYOMY KOHKPETHI cTafii pocTy €
ONITUMAJILHUMHU JIS Pi3HUX MiAX0iB 00pooku (Ali et
al., 2024; Zapletalova et al., 2024).

MerTor0 Hamoro AOCIHiKEHHS Oyna OIliHKa
BILTUBY TIEPEANIOCIBHOT 00poOKH HACIHHS
CTUMYJSITOPAaMH POCTY Ta MiKpOAOOpHUBaMHU Ha
MOCIBHI SIKOCTi 1 BIKMBAHICTh JIHIA COHSAIIHUKY Ta

BU3HA4YCHHs  €(EeKTHBHOCTI  PI3HMX  BapiaHTIB
00pOoOKH.

MeTtoauka

ExcnepuMenTansHa JacTHHA pobotu

BUKOHYBajacs Ha 0a3i [HCTUTYTy POCIIMHHUIITBA M.
B.A. IOp’eBa HAAH. [locninu 3akianany y nepion
2022-2024 pp. HA TUIIOBOMY CEPEIHBLOTYMYCHOMY
CNIa0OBUWITY)KEHOMY 4opHO3eMi. [losboBi  poboOTH
BKJIFOYAJIM CiBOY B TEpIy JeKaly TPaBHS CiBaJIKOIO
«Knen-2,8» (rycrora — 60 Trc. Hac./ra). Metoauka
MOJBOBUX  JIOCHI/DKEHb TPOBEAEHA 3TiIHO 3
periamenTamu  Jlep>kaBHOTO ~ COPTOBUIIPOOYBaHHS
(Volkodav, 2000). OOGmik mpoBOMWIIM HA IUISHKAX
wiomeo 25 M?> y 4-pa3oBoMy IOBTOPEHHI i3
3aCTOCYBaHHSIM CHCTEMAaTH4IHOTO METOIY
po3mirenHs. JIabopaTtopHy OIIHKY SIKOCTI HAaCiHHS
3MIMCHIOBATIN BIAMOBIAHO 10 unHHMX BuMor JICTY
4138-2002 (2003).

OO’ekTaMM  JIOCHIJDKEHb  BUCTYNAIU  TPU
CTEpWIbHI  aHAJIOTHM  CaMO3allWICHWX  JIHIN
consrHUKy (Cx808A, Cx51A ta Cx17A), cTBOpeHi
B [HCTHTYTI pocnaaMITBA iM. B. 1. FOp’eBa HAAH.

st 00poOKyM HACIHHSA JiHIN COHSLIHUKY OyiH
BUKOPHUCTaHI MPOTPYHHUKH, CTUMYJSITOPH POCTY,
AQHTUCTPECAHTH  Ta  MIKpOJOOpUBA  PI3HOIO
MOXOJDKEHHS 1 HanpsIMy iX 3acTocyBaHHs (Tadi. 1).

Hpompyuinuxu:
bapion — wmictute: Meramakcwia-m, 350 r/m.
CucremHmit byHrimHIN IIPOTPYIHUK.
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the crop's genetic potential, enhance resilience to
stressors, and consequently ensure increased
yields and improved seed quality. It was
demonstrated that microbial  fertilizers,
biostimulants, and immunostimulants positively
impact the growth and development of sunflower
plants, seed formation, and key yield
components (Gruznova et al., 2018; Chuiko,
2021; 2022; Yuldasheva, Karabayeva, 2023;
Hussain et al., 2025).

Plant growth regulators and
microfertilizers exert significant beneficial
effects on different morphological and
physiological parameters of sunflower. The
timing and method of application significantly
influence their efficacy, with specific growth
stages being optimal for different treatments (Ali
et al., 2024; Zapletalova et al., 2024).

The objective of our study was to evaluate
the effect of presowing seed treatment with
growth stimulants and microfertilizers on the
sowing quality and survival of sunflower lines
and to evaluate the effectiveness of various
treatments.

Methods

The experiments were conducted at the
Yuriev Plant Production Institute of NAAS. The
experiments were carried out on typical me-
dium-humus leached chernozem in 2022-2024.
The field operations included sowing between
May 1 and May 10 using a Klen-2.8 seeder
(seeding rate: 60,000 seeds per hectare). The
field experiments followed the regulations of the
State Variety Trials (Volkodav, 2000). Data
were recorded on plots of 25 m? in four replicates
using a systematic plot layout. Laboratory as-
sessment of seed quality was performed accord-
ing to the current requirements of DSTU 4138-
2002 (2003).

Three sterile analogues of inbred sun-
flower lines (‘Skh808A’, ‘Skh51A’, and
‘Skh17A’) developed at the Yuriev Plant Pro-
duction Institute of NAAS were studied.

For seed treatment, various seed dressings,
growth stimulants, antistress agents, and micro-
fertilizers of different origins and functional pur-
poses were utilized (Table 1).

Seed Dressings:

Barion — contains metalaxyl-M (350 g/L).
A systemic fungicidal seed dressing used for
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BuKopuCTOBYETBCS I 3aXUCTY COHSIIHHKY Ta
pimaky Big HeCHpaBXHBOI OOpPOLIHHUCTOI pOCH Ta
KOpPEHEBUX THUJICH Ha paHHIX eTamnax.

Exzop — wmicture: Tiametokcam 600 1/
THcexkTuIMIHUMA NPOTPYHHUK Ha OCHOBI
TiaMETOKCaMY. Hapniitno 3axXUIIAE CXOH

BiIrPYHTOBUX IIIKiTHHKIB, TTOTIENUITH TA IIUKAIOK.

Pezynamopu pocmy pociun ma mikpooobpuea
07151 nepeonocieHoi 06pooOKu:

Asanrapn [poy Amino — MictuTb: BinbHI L-
aMiHOKHCITOTH — He MeHme 120 r/m, OypIITHHOBY
KHCJIOTY — 3 T/71, KapOOHOBI KUCJIOTH, MOJTiCaxapu/iy,
0araToaTtoMHi CIIMPTH, COJIi TYMIHOBHX 1 (DYJTBBOBHX
KHCJIIOT, (iToropMOHATEHIT KOMITJICKC,
MikpoereMenTH: B — 89 mr/kr, CaO — 7912 mr/kt, Co
— 3,4 mr/kr, Cu — 64 wmr/xr, Fe — 73 mr/xr, K20 —
54153 mr/kr, MgO — 805 mr/kr, Mn — 223 mr/kr, Mo
—<0,41 mr/kr, P,Os — 901 mr/kr, SO; — 11656 mr/xr,
Si — 181 wr/kr, Zn — 177 wmr/kr. Komiiekc
aAMIHOKHUCIIOT Ta aJanToreHiB. PekoMeHayeThes is
3MEHIIIEHHSI HACII/IKIB CTPECOBOTO CIUIMBY (ITIOCYyXa,
3aMOpO3KH, TepOIUIHUA OMIK) Ta CTUMYIIOE
IMyHITET.

Paiikar Crapr — MICTUTHh: UHUTOKIHIHA Ta
aykenau — 0,05 %; momicaxapumam — 15,0 %; N —
4,0 %; P,Os5— 8,0 %; KO —3,0 %; Fe — 0,1 %; B —
0,03 %; Zn—0,02 %. CTUMYJISITOp KOPEHEYTBOPEHHS.
3aBsKHU [IUTOKIHIHAM Ta aMiHOKHCIIOTaM 3a0e3nedye
AKTUBHHUH CTapTOBUH PIiCT KOPEHEBOi CHCTEMH Ta
BHCOKY €HEPTil0 IPOPOCTAHHS.

Hepryc IlmanTtamer — wmictute: IIE[-400 i
[IEI-1500, 800 r / m;; dQyapBOKKCIOTH 1 comi
ryMIiHOBUX KHCIOT, 4 T1/n. Perymsrop pocty-
kpionpotektop. CTBOpIOE 3aXHCHY OOOJIOHKY Ha
HACiHHI, 3a1100iraro4y BUMEP3aHHIO Ta ITOKPAITyI0ur
TOTIMHAHHSI BOJIOTH 3 TPYHTY.

AKM - wmictute:  ioHom, 25  1/7,
TUMETHICYITbGOKeHA, 37,5 T/11, mOoNieTHIEHIITIKOITb-
400, 230 r/n, momierunaeHnTikonb-1500, 540 r/m.
HamiBcuHTETHYHUI aHTHOKCHIAHTHUI CTUMYJISTOP.
JloroMarae pociiMHaM BUTPUMYBATH BIUTUB HU3bKUX
Ta MOKPAILYE SKICTh BPOXKAIO.

Asanrapn Crapr — mictutb: N — 100 1/11, P2Os
—70 /1, K20 — 20 r/nm, CaO — 10 1/, SOs — 15 1/11, B
—51/m,Fe—10t/m, Mn — 51/, Cu—2 1/, Zn — 5
r/in, Mo — 0,5 /i, Co — 0,1 1/n. KoHueHtpoBane
I00OpuBO  JuIs  OOpOOKM  HaciHHA.  3abe3neuye
pociuH napocTKr(ochopoM, IUHKOM Ta OOpOM Yy
HaOimpIl  JocTynHid  GopMi IS IIBHIKOTO
BKOPiHEHHSI.

Hepryc Crapt — mictuts N, 10 r/m; P205, 85
r/n; KO, 50 r/m; SO3, 45 r/n; Fe, 12 r/a; Mn, 12 1/1;
Zn, 4 v/m; Cu, 4 r/m; B, 1 r/m1; Mo, 0,3 /i1; Co, 0,1 1/11.
Crieriali3oBaHuii  KOMIUIGKC JJIi  3€PHOBUX Ta

early-stage protection of sunflower and rapeseed
against downy mildew and root rot.

Exor — contains thiamethoxam (600 g/L).
A thiamethoxam-based insecticidal seed dress-
ing that reliably protects seedlings against soil
pests, aphids, and leathoppers.

Plant Growth Regulators and Microferti-
lizers for Presowing Treatment:

Avangard Grow Amino — contains free L-
amino acids (at least 120 g/L), succinic acid (3
g/L), carboxylic acids, polysaccharides, polyhy-
dric alcohols, humic and fulvic acid salts, a phy-
tohormone complex, and micronutrients: B (89
mg/kg), CaO (7,912 mg/kg), Co (3.4 mg/kg), Cu
(64 mg/kg), Fe (73 mg/kg), K»0 (54,153 mg/kg),
MgO (805 mg/kg), Mn (223 mg/kg), Mo (<0.41
mg/kg), P05 (901 mg/kg), SO; (11,656 mg/kg),
Si (181 mg/kg), and Zn (177 mg/kg). This amino
acid and adaptogen complex recommended for
mitigating the effects of stress (drought, frost,
herbicide burn) and stimulating immunity.

Raykat Start — contains cytokinins and
auxins (0.05%), polysaccharides (15.0%), and
essential nutrients: N (4.0 %), P05 (8.0 %), K,O
(3.0 %), Fe (0.1 %), B (0.03 %), and Zn (0.02
%). A rooting stimulant that, due cytokinins and
amino acids, ensures active initial root system
growth and high seedling vigor.

Nertus Plantapeg — contains polyethylene
glycol (PEG)-400 and PEG-1500 (800 g/L); ful-
vic acids and humic acid salts (4 g/L). A growth
regulator and cryoprotectant. It creates a protec-
tive film on the seeds, preventing freezing dam-
age and enhancing water absorption from the
soil.

AKM - contains ionol (25 g/L), dimethyl
sulfoxide (37.5 g/L), PEG-400 (230 g/L), and
PEG-1500 (540 g/L). A semi-synthetic antioxi-
dant stimulant. It assists plants in withstanding
low temperatures and improves yield quality.

Avangard Start — contains N (100 g/L),
P,0s (70 g/L), K,0 (20 g/L), CaO (10 g/L), SOs3
(15 g/L), B (5 g/L), Fe (10 g/L), Mn (5 g/L), Cu
(2 g/L), Zn (5 g/L), Mo (0.5 g/L), and Co (0.1
g/L). A concentrated seed fertilizer. It provides
seedlings with phosphorus, zinc, and boron in
highly bioavailable forms for rapid rooting.

Nertus Start — contains N (10 g/L), P»Os
(85 g/L), K20 (50 g/L), SOz (45 g/L), Fe (12
g/L), Mn (12 g/L), Zn (4 g/L), Cu (4 g/L), B (1
g/L), Mo (0.3 g/L), and Co (0.1 g/L). A special-
ized complex for cereals and industrial crops. It
enhances field seedling emergence and ensures
uniform crop density.
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TEXHIYHUX KynbTyp. [ligBHIIy€ MOTBOBY CXOXKICTH T
BUPIBHIOE TYCTOTY MOCIBIB.

Puro Tech Seeds — mictuts: N —20,0 — 40,0 r/11,
P,Os — 15,0 — 30,0 /1, K2O — 15,0 — 35,0 1/m,
aMiHokucaoTd — 84,0 — 96,0 r/1, Mn — 0,3 — 0,6 1/,
Mo - 0,1-0,4 r/n, SiO; — 4,0 — 8,0 r/n. InHoBariiHe
mo0puBO 3 (piTOrOpMOHAMH Ta  KPEMHIEM.
CrpsMoBaHe Ha 3MIITHEHHS KIITHHHUAX CTIHOK Ta
AKTHUBI3allil0 POCTY KOPEHEBUX BOJIOCKIB.

Tadmuus 1. Bapianti 00poOKy HaCiHHS JIHINA COHALIHUKY
Table 1. Treatments of sunflower inbred line seeds

Puro Tech Seeds — contains N (20.0—40.0
g/L), P,Os (15.0-30.0 g/L), KO (15.0-35.0
g/L), amino acids (84.0-96.0 g/L), Mn (0.3-0.6
g/L), Mo (0.1-0.4 g/L), and SiO> (4.0-8.0 g/L).
An innovative fertilizer enriched with phytohor-
mones and silicon. It is designed to strengthen
cell walls and activate the growth of root hairs.

Bapiant 00po0ku (npemnapar) / Treatment i%%?i:ggﬁii?é’ﬂg t/
Kontpons (Etanon): bapion + Exzop / 30+6.0
Control (Standard): Barion + Exor ) )
Eranon + ABanrapa Crapt / 20
Standard + Avangard Start )
Etanon + Asanrapza ['poy Amino / 10
Standard + Avangard Grow Amino )
Eramon + ABanrapa Crapt + ABanrapn [poy / 20+1.0
Standard + Avangard Start + Avangard Grow Amino ) )
Eramon + Heptyc Crapt / 08
Standard + Nertus Start )
Eramon + Heptyc [lmanramer / 06
Standard + Nertus Plantapeg )
Eramon + Heptyc Crapt + Hepryc [Inanramner / 08+06
Standard + Nertus Start + Nertus Plantapeg ) )
Etamon + Puro tech seeds / 15
Standard + Puro tech seeds )
Eranon + AKM / 0.2
Standard + AKM )
Etanon + Paiikar Crapt / 25
Standard + Raykat Start )

Ilorogri yMoBM 3a mTepiof IOCIHiHKEHHS

2022-2024 pp. XapaxkTepu3yBaJIUCA  3arajom
THUTIOBUM TIOMIpHO KOHTHHEHTAIFHUM KIIIMaroM 3
YiTKO BUPAXEHOIO CE30HHICTIO, mpore

CYIIPOBOJIKYBAJIHCS TIiIBUIIICHOI0 MiHJIHMBICTIO. Y
JMTHI MICSIl CcHocTepiramics XBHJIi CIEKH 3
MiABUICHHSAM TEMIIEPATYPH TOBITPS 10 KPUTHIHUX
3Ha4YEHb. Po3zmoxin omnasiB 3aJIMIIaBCs
HEPIBHOMIPHUM, i3 MAKCHMYMOM Y JIITHIU 1epiof Ta
MEPIONUYHIUMH  TMOCYIUIHBUMH  SIBUIAMH, IO
HETaTHBHO BIUIMBAJO HAa BOJOro3ale3neyeHHs
IPYHTY MiJ Yac PO3BUTKY POCIMH COHSIIHHUKY. Y
LIJIOMY JIJIS TOCJII/DKYBAHOTO NP0y XapaKTePHOO
Oyna TEHJEHILIsl 10 MiABUIIEHHS CEepelIHbOPIYHUX
TeMIeparyp i1 3pOCTaHHA YaCTOTH EKCTPEMAaJIbHUX
MTOTOIHMX SIBMIIL, 1110 BiMOBIAAa€ CydaCHUM ITPOsiBAM
KJIIMaTHYHUX 3MiH y PETioHi.

CratucTnyny 00pOOKyOTpUMaHUX
pe3yNbTaTiB MOJbOBUX Ta IJAOOPAaTOPHHUX JTaHUX
MIPOBOJIMIIM Y TIPOTpaMHOMY cepenoBumli Past 5.3.
(Hammer, Harper. 2001).
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The weather during the study period
(2022-2024) generally corresponded to a typical
temperate continental climate with distinct
seasonality, = though  with  considerable
fluctuations. Heatwaves with air temperatures
rising to critical levels were documented during
the summer months. Precipitation was
distributed unevenly, with a maximum amount
and periodic droughts in the summer, which
negatively affected soil moisture availability
during key stages of sunflower development.
Overall, there was an upward trend in the
average annual temperatures and the frequency
of extreme weather events during the study
period, consistent with current signs of regional
climate change.

The field and laboratory data were
statistically processed in Past 5.3 (Hammer &
Harper, 2001).
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PesyabraTtn T2 00roBOpeHHs

Enepriss mpopocTaHHS HAaCiHHS 3HAYHOIO
MIpOI0 3aiexana SIK BiJ TEHOTHITy JIiHil, Tak i BiX
YMOB pOKY, a TaKOX BapiaHTa TMepearociBHOI
00poOku (Tabnm. 2). BimnmoBigHO 1O pe3yibTaTiB
JMCIEPCIHOTO aHaNi3y, CTATUCTHYHO 3HAYMMUM OYyB
BIUIMB YCIX IOCIHi/KyBaHUX (paKkTOpiB: IiHisA, PiK
TOCITIIKEHHS Ta BapiaHT 00pOOKH.

HaiiBrii noka3HUKM eHeprii MpopoCTaHHA Y
CEPETHLOMY 3a POKHU JIOCTIIKEHb CIIOCTEPIraIuCs y
niHii Cx 17A, ne BoHm BapiroBaym Bix 68,1 mo 84,2%
3aJIeKHO BiJ BapiaHTa 0OpoOKH. MakcumalnbHe
3Ha4YEHHs 1IHOTO MOKa3HHWKa Oysio 3agiKcoBaHO MpU
3acTOCyBaHHI BapiaHTa etanoH + Hepryc [lnanTamer
y o3 0,6 w/t — 84,2 %, mo mnepeBHIIyBaso
KOHTpOJIbHMI BapianT (79,5 %) Ha 4,7%. Hdocuthb
BACOKI  3Ha4YeHHS  TAaKOXK  BIA3HAYEHO  TIPH
BUKOPHCTaHHI KOMIUIEKCHUX 00pobok i3 Hepryc
Crapt + Hepryc Ilnanraner (82,0%) ta ABanrapa
Crapt + ABanrapa ['poy Amino (81,8%).

Hma  miuii Cx 808A piBeHp eHeprii
MPOpOCTaHHS OyB HIDKYUM 1 B CEPEAHBOMY
3MiHIOBaBCI y Mexkax 59,1-66,8%. HaiiBumii
MOKAa3HWKM BI3HAYEHO Yy BapiaHTaXx eTaloH +
Asanrapn Crapt — 66,8 % T1a etamon + AKM —
65,7 %, sIKi TepeBUIIYBaJIH KOHTPOJBHHUI BapiaHT
a0o Oy Onu3bKUMH 110 HEOTO. HaliMeHIIe 3HaueHHS
CcriocTepirajocs Mpu 3acToCyBaHHI npemnapary Puro
Tech Seeds — 59,1 % Tta xkomb6inanii Hepryc Crapt +
Hepryc [Tnaaramer — 60,5 %.

Jlinis Cx ST1A XapakTepH3yBajacs
HaWHWKIAMU TIOKa3HUKAMHU EHEprii MpOpPOCTaHHS
cepe TOCIiKYBaHUX TCHOTUIIIB. Y CepeIHbOMY 3a
POKH JIOCII/PKEHb 3HAUYSHHS TOKAa3HMKA BapiroBan
Big 41,4 npo 48,7% sBignosigHo. HaiiOinbm
e(eKTUBHAM BHSBUBCS BapiaHT eTanoH + Paiikar
Craprt (2,5 11/T), 3a IKOTO CepeJIHi OKA3HUK J0CATaB
48,7%, mo Ha 7,3% NEpeBUIyBAIO KOHTPOIb.
[o3uTHBHMIA edeKT TakoXK CcHocTepiraBcs Ipu
3actocyBaHHi ABaHrapn [poy AwmiHo (46,2%) Tta
Aganrapyn Crapt + ABanrapn [poy Amino — 45,5%
(tabm. 2).

BaxxnuBo Big3HaunTH, 0 IOMITHHI BIUIMB HA
BEJIMUMHY IOKAa3HMKAa MajlM IOTOIHI YMOBU POKIB
JIOCIILKEHHS. Jns OLIIBIIIOCTI BapiaHTIB
XapaKTepHUM OyJI0 ICTOTHE 3HIDKCHHS eHepril
npopoctanHs 'y 2024 poii, o0 CBUIYHTH TIPO
HEraTUBHUH BIUIMB YMOB ()OpMYBaHHSI HaciHHS a0bo
Horo 30epiraHHs y ueil mepiog. HaitGinmpim piske
3HWKEeHHs crioctepiranocst y minid Cx 808A ta Cx
51A, ne 3HaueHHs mokasHuka y 2024 pomi Oymm
3HAQYHO HWKYMMH TIOPIBHAHO 3 IONEpEIHIMU
poKamu.

Results and Discussion

Germination energy was significantly
dependent on the line genotype, annual weather
conditions, and presowing treatment (Table 2).
Analysis of variance showed that the
contributions of all studied factors—Iline, year of
study, and treatment—were statistically
significant.

The highest mean germination energy
across the study years was observed in
‘Skh17A’, with values ranging 68.1% to 84.2%
depending on the treatment. The maximum
germination energy was recorded when the
combination Standard + Nertus Plantapeg at a
dosage of 0.6 L/t was used: 84.2% versus 79.5%
in the control (increase by 4.7%). High
germination energy was also noted for combined
treatments with Nertus Start + Nertus Plantapeg
(82.0%) and Avangard Start + Avangard Grow
Amino (81.8%).

In ‘Skh 808A’, the germination energy was
lower, ranging on average from 59.1% to 66.8%.
The highest germination energy was recorded in
the experiments with Standard + Avangard Start
(66.8%) and Standard + AKM (65.7%), where it
was either hither than or close to the control
values. The lowest germination energy was
observed in the experiments with Puro Tech
Seeds (59.1%) and Nertus Start + Nertus
Plantapeg (60.5%).

‘Skh 51A’ had the lowest germination
energy among the studied genotypes. On average
across the study years, it varied from 41.4% to
48.7%. The most effective treatment turned out
to be Standard + Raykat Start (2.5 L/t), where
the mean germination energy amounted to
48.7%, exceeding the control by 7.3%. A
positive effect was also observed with Avangard
Grow Amino (46.2%) and Avangard Start +
Avangard Grow Amino (45.5%) (Table 2).

It is important to note that the weather
during the study years had a marked influence on
this parameter. A significant decrease in
germination energy was observed in most
experiments in 2024, suggesting a negative
impact of the environmental conditions during
seed formation or storage during this period. The
most pronounced decline was observed in ‘Skh
808A’ and ‘Skh 51A’, where the 2024 values
were substantially lower compared to previous
years.
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Taomumsa 2. Brutue BapiaHTiB 00pOOOK HACIHHS HA 03HAKY €HEprii IpopocTaHHs, %o
Table 2. Influence of seed treatments on germination energy, %

Cx 808A / Skh 808A Cx 51A /Skh 51A Cx 17A / Skh 17A

Bapiant ~ >~ >~
oopobn/ | N |z | % | Ef| 8| s | x| E§| 8| 9| x| Es
Treatment S S S % = S S S ;:.; < S S S (% <
1 86.0 | 74.0 | 38.8 66.3 358 | 62.5 | 26.0 41.4 843 | 755 | 78.8 79.5
2 86.3 | 75.5 | 38.8 66.8 46.5 | 62.0 | 16.3 41.6 86.3 | 78.0 | 70.3 78.2
3 80.3 | 72.0 | 35.0 62.4 51.5 | 63.5 | 235 46.2 78.5 | 86.0 | 74.5 79.7
4 87.5 | 76.5 | 28.8 64.3 50.0 | 66.5 | 20.0 45.5 89.0 | 87.0 | 69.5 81.8
5 74.8 | 75.0 | 29.5 59.8 46.0 | 68.0 | 21.0 45.0 84.8 | 83.5 | 63.8 77.3
6 83.5 | 740 | 32.0 63.2 440 | 645 | 173 41.9 81.8 | 96.0 | 74.8 84.2
7 72.8 | 74.5 | 343 60.5 423 | 61.0 | 24.8 42.7 81.0 | 955 | 69.5 82.0
8 71.8 | 73.0 | 32.5 59.1 458 | 62.0 | 21.0 42.9 83.0 | 95.0 | 66.0 81.3
9 87.0 | 75.0 | 35.0 65.7 533 | 62.0 | 19.3 44.8 87.0 | 92.5 | 543 77.9
10 70.5 | 745 | 37.8 60.9 55.0 | 66.5 | 24.5 48.7 40.8 | 94.5 | 69.0 68.1

HIPys paxrop A (minis) — 3.59; HIPos dpakTop B (pik) — 3.59; HIP¢s daktop C (Bapiant 06poOku) — 6.55 /
LSDys factor A (line) — 3.59; LSDys factor B (year) — 3.59; LSDys factor C (treatment) — 6.55.

1. IIporpyenns Hacinaa bapion, 3 w/t + Ex3op, 6 1w/t (erenon); 2. Etamon + Amanrapa Crapt, 2 n/t.; 3. Etanon +
Aganrapp I'poy Amino, 1 1/T. 4. Etanon + ABaurapn Crapr, 2 i/t + ABanrapn I'poy Awmino, 1 i/T.; 5. Eranon + Heptyc
Crapr, 0,8 5i/t.; 6. ETamon + Heptyc ILnanraner, 0,6 1n/1.; 7. Etanon + Heptyc crapr, 0,8 i/t + Hepryc [Inantamer, 0,6
1/1.; 8. Etamon + Puro tech seeds, 1,5 1/1.; 9. Etanon + AKM, 0,2 n/1.; 10. Etanon + Paiikar Crapr, 2,5 /1.

1. Control (Standard): Barion (3.0 L/t) + Exor (6.0 L/t); 2. Standard + Avangard Start (2.0 L/t); 3. Standard + Avangard
Grow Amino (1.0 L/t); 4. Standard + Avangard Start (2.0 L/t) + Avangard Grow Amino (1.0 L/t); 5. Standard + Nertus
Start (0.8 L/t); 6. Standard + Nertus Plantapeg (0.6 L/t); 7. Standard + Nertus Start (0.8 L/t) + Nertus Plantapeg (0.6 L/t);
8. Standard + Puro Tech Seeds (1.5 L/t); 9. Standard + AKM (0.2 L/t); 10. Standard + Raykat Start (2.5 L/t).

BcraHoBiieHO, 1110 HAWBHUIN  MOKa3HUKHU It was found that the highest laboratory

saboparopHoi cxoxocti Oynmu y jiHii Cx 17A, ne
cepenHi  3HadeHHs  ctaHoBwiaM  85,8-93,0%.
MaxkcumanbHui piBeHb 3aikcoBaHO y BapiaHTI
etanoH + Hepryc IlnanTaner (0,6 1/1) — 93,0%, o
nepeBuIye KOHTPoib (92,3%) i BKasye Ha BHCOKY
e(eKTUBHICT, ~ JaHOTO  Tpemapary.  Bucoki
MOKAa3HUKM TAKOX CIIOCTEpirajucst y BapiaHTax 3
BUKOpHCTaHHAM ABanrapz [poy Amino (90,0%) ta
KoMOiHawiil crumyssitopis (89,4-89,8%).

VY nminii Cx 808A nabGoparopHa CXOXICTH Y
cepenHboMy 3MiHIOBanacs B Mexkax 71,6-79,2%.
HatiBuiiuii moka3HUK BiJ3HAUYEHO Y KOHTPOJbHOMY
Bapianti (79,2%), a Takox Yy BapiaHTax i3
3acrocyBanHsAM ABanrapg Crapr (78,3 %) ta AKM
(77,1 %). HaiimeHile 3HA4YeHHs BiJ3HAYEHO 3a
BUKOpHCTaHHS MikponoOpuBa Hepryc Crapr —
71,6 %, 1O MOXE CBIIYMTH MPO OCOOJHUBOCTI
B3a€MO/Iii TEHOTHITY JIiHiI 3 JaHUMHU TOOPUBAMH.

Jliniz Cx 51A xapakrepusyBanacsi CepeaHiM
piBHEM J1abOpaTOPHOI CXOXKOCTI, SIKMH BapiloBaB y
Mexax 59,2-74,7 %.Haii6inmemn  edexTUBHEM
BUSIBUBCS BapiaHT etajioH + Hepryc Crapr (0,8 11/T),
e TOKa3HUK JnocsaraB 74,7%, TepeBUILyIOUU
KoHTpoNb (67,9%) Ha 6,8%, IO € CTaTHCTHYHO
3HAYUMHUM. Takox MO3UTUBHUN edekr
criocTepirascsi mpu 3actocyBaHHi Paiikar Crapr —
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germination rates were intrinsic to ‘Skh 17A’,
with mean values ranging from 85.8% to 93.0%.
The maximum laboratory germination rate was
recorded in the Standard + Nertus Plantapeg (0.6
L/t) experiment: 93.0% versus 92.3% in the
control, indicating the high efficacy of this
formulation. High rates were also observed in the
Avangard Grow Amino (90.0%) experiment and
in experiments with various stimulant
combinations (89.4—89.8%).

In ‘Skh 808A’, the laboratory germination
rate averaged between 71.6% and 79.2%. The
highest values were noted in the control (79.2%),
as well as the experiments with Avangard Start
(78.3%) and AKM (77.1%). The lowest rate was
recorded in the Nertus Start (71.6%) experiment,
which may suggest specific genotypextreatment
interactions for this line.

‘Skh 51A’ was characterized by a moderate
laboratory germination rate, which varied
between 59.2% and 74.7%. The most effective
treatment was Standard + Nertus Start (0.8 L/t),
where the rate amounted to 74.7%, which was
statistically significantly higher (by 6.8%) than in
the control (67.9%). Positive effects were also
observed with Raykat Start (72.7%) and
Avangard Grow Amino (71.3%) (Table 3).
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72,7 % Tta Amamrapm Ipoy Amino — 71,3 %
BiAMmoBimHO (Ta0MI. 3).

OTrpumaHi  pe3yabTaTH  CBig4aTh, IO
e(heKTUBHICTh BIUTUBY TIEPEANOCIBHOI 0OpOOKH
HaCiHHS Ha JIAOOPATOPHY CXOXKICTh € crienu(ivHOI0
U KoxkHOIT miHii. HaiOlnem ctabiinbHl Ta BHCOKI
MOKa3HUKHU criocTepiranucs y niHii Cx 17A, Toxni sk
st Cx 51A xapakrepHa Haii01bI1a BapiabebHICTh
i 4uymmBicTh [0 [Oii  mpenapariB.  3araiom
3aCTOCYBaHHS OKPEMHUX CTUMYISTOPIB POCTY Ta
MiKpOZOOpHB 03BOJISAE MiIBUIIUTH J1aOOpaTopHY
CXOXICTh, TPOTE €(PEKT 3ICIKUTH Bl TOETHAHHS
rpernapary Ta FTeHOTHITY JIiHii.

Our results indicate that the efficiency of
presowing seed treatment on laboratory
germination is genotype-specific. The most stable
and highest rates were observed in ‘Skh 17A’,
while ‘Skh 51A’ exhibited the greatest variability
and sensitivity to the applied formulations. In
general, the use of some growth stimulants and
microfertilizers allows for an increase in
laboratory germination; however, the effect
depends on the particular combination of the
agents and the line genotype.

Tabauns 3. Brnus BapianTiB 00p00OK HAaCIHHS Ha 03HAKYy J1a00PaTOPHOI CXOXKOCTI, %
Table 3. Influence of seed treatments on laboratory germination, %

Cx 808A / Skh 808A Cx 51A /Skh 51A Cx 17A /Skh 17A
Bapiant > > 3
oopon/ | & | g | % | ES| o | g | 3 |Es5| 9| g | & |Es
Treatment < S & :’c)h § & & & % § S S & % é)
@) O O
1 95.0 78.5 64.0 79.2 83.0 71.0 49.8 67.9 96.0 94.5 86.3 92.3
2 92.5 79.5 63.0 78.3 86.0 73.5 453 68.3 94.0 95.0 78.8 89.3
3 96.5 77.0 59.3 77.6 85.5 71.0 57.3 71.3 94.5 94.5 81.0 90.0
4 94.3 81.0 50.8 75.3 82.8 75.5 48.0 68.8 95.0 95.5 78.8 89.8
5 94.0 79.0 41.8 71.6 93.0 76.0 55.0 74.7 92.8 96.0 76.0 88.3
6 92.3 71.5 52.0 73.9 80.5 74.5 47.0 67.3 93.8 99.5 85.8 93.0
7 96.5 79.5 51.8 75.9 51.0 75.5 51.0 59.2 93.5 97.5 77.3 89.4
8 93.8 80.5 56.0 76.8 74.8 71.0 53.0 66.3 91.8 98.5 77.0 89.1
9 92.8 80.0 58.5 77.1 91.3 72.0 52.5 71.9 95.3 98.0 64.0 85.8
10 923 78.5 62.0 77.6 87.3 77.0 53.8 72.7 51.8 97.5 76.8 75.3
HIPys paxrop A (nminis) — 2.81; HIPos akrop B (pik) — 2.81; HIPys pakrop C (Bapiant 06poOku) — 5.12 /
LSDys factor A (line) — 2.81; LSDys factor B (year) — 2.81; LSDys factor C (treatment) — 5.12.

1. Ipotpyenns Hacinag bapioH, 3 w/t + Ex3op, 6 m/T (erenon); 2. Etanon + Apanrapn Crapr, 2 1/T.; 3. Etanon +
Asanrapn ['poy Amino, 1 /1. 4. Etanon + Asarrapa Crapr, 2 /T + ABarrapa ['poy Amino, 1 i/1.; 5. Etamon + Hepryc
Crapr, 0,8 /T.; 6. Etanon + Hepryc Ilmanrarer, 0,6 i/1.; 7. Etanon + Hepryc crapr, 0,8 /T + Hepryc Ilnanrarer, 0,6
1/1.; 8. Etanon + Puro tech seeds, 1,5 n/1.; 9. Eranon + AKM, 0,2 n/1.; 10. Etamon + Paiikar Crapr, 2,5 n/t.

1. Control (Standard): Barion (3.0 L/t) + Exor (6.0 L/t); 2. Standard + Avangard Start (2.0 L/t); 3. Standard + Avangard
Grow Amino (1.0 L/t); 4. Standard + Avangard Start (2.0 L/t) + Avangard Grow Amino (1.0 L/t); 5. Standard + Nertus
Start (0.8 L/t); 6. Standard + Nertus Plantapeg (0.6 L/t); 7. Standard + Nertus Start (0.8 L/t) + Nertus Plantapeg (0.6
L/t); 8. Standard + Puro Tech Seeds (1.5 L/t); 9. Standard + AKM (0.2 L/t); 10. Standard + Raykat Start (2.5 L/t).

OTpumaHi HaMH pe3yJbTaTH CBig4aTh, IO
OJIbOBA CXOXKICTh OyJ1a BIJIHOCHO BUCOKOIO JIJIS BCIX
JOCIIDKYBAaHUX JIHIH 1 3Ha4YHO TIepEeBHINyBasa
MOKa3HUKN J1a0OpaTopHOI CXOXKOCTI, IO MOXKHA
MOSICHUTH (hITOTOKCHYHICTIO MpOTpyIHUKA.
BcraHoBiieHO CTaTHCTUYHO 3HAYMMHUN BILTHB YCiX
¢akTopiB gocmigy (JiHis, pik, BapiaHT 00poOKH).

HaiiBumii 3Ha4YeHHS NONBOBOI CXOXKOCTI B
CepeIHbOMY 32 POKH JIOCII/DKEHb BiJI3HAYEHO Y
minii Cx 808A, Je¢ NOKa3HHMK BapifoBaB y MeEXax
90,5-96,1%. MakcumanbHU# piBeHb 3a0e3neuyBaB
Bapiant eramon + Hepryc Crapr + Hepryc
[Inanaramner (96,1%), Mo nepeBUIIyBaJI0 KOHTPOIb
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Our results indicate that field seedling
emergence was relatively high across all studied
lines and significantly exceeded the laboratory
germination rates. This phenomenon can be
attributed to dressing phytotoxicity. Statistical
analysis confirmed the significant influence of
all experimental factors (line, year, and
treatment).

The highest field emergence values,
averaged across the study years, were recorded
for ‘Skh 808A’: from 90.5% to 96.1%. The
maximum field emergence was achieved in the
Standard + Nertus Start + Nertus Plantapeg
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(90,5 %) Ha 5,6 % 1 € CTaTUCTHYHO BipOTiTHHUM.
Bucoki pe3ynsraTi Tako)K OTpUMAaHO y BapiaHTax i3
3acTtocyBaHHsAM ABanrapa Ipoy Amino — 95,8%,
Hepryc [Inanramner — 94,7% ta AKM — 94,6%.

VYV mnii Cx 51A cepenniii piBeHb MHOIHOBOI
cxokocTi  craHoBuB  87,2-92,7%. HaiiOinbin
edektuBHUM OyB BapiaHT e€TajJoH + ABaHTapa
Crapr + Asmanrapn [poy AMiHO, 1€ TOKa3HUK
nocsiraB 92,7%, mo Ha 5,5 % mnepeBHIyBaio
KOHTpOJIb. TakoX BHCOKI 3HAUCHHS BUSBICHO Y
BapianTax i3 3actocyBanHaM Puro Tech Seeds —
92,3 %, Hepryc Ilnanramer — 91,8 % ta AKM —
91,6 %.

Jimis Cx 17A xapakrtepusyBayiacsi JIeIio
HIDKYUMH, ajie cTa0iIbHO BUCOKHMH MTOKa3HUKAMHU
moyikoBoi  cxoxkocti  (y Mexax  85,0-90,3%).
MaxkcuManbHe 3Ha4eHHS 3aQiKCOBaHO Y BapiaHTi
etanoH + ABanrapn Crapt + ABanrapn [ poy AmiHo
(90,3%), o mepeBuIyBaio KOHTPOJb (85,0%) Ha
5,3%. llozutuBHMH edeKT TakoX crHocTepiraBcs
mpu BukopuctanHi Hepryc Crapr + Hepryc
[InanTaner — 89,3% ta ABanrapa Crapt — 89,2%
(tabmn. 4). [lo meBHOI Mipu CXOXi pe3yabraru Oynu
orpumadi B iHmmx gocuimkerasx (Klymenko etal.,
2025; Pokoptseva et al., 2015; Sendetskyi, 2017;
2018).

experiment (96.1% vs. 90.5% in the control; a
5.6% statistically significant increase). High
values were also obtained with Avangard Grow
Amino (95.8%), Nertus Plantapeg (94.7%), and
AKM (94.6%).

In ‘Skh 51A’, the mean field emergence
ranged from 87.2% to 92.7%. The most effective
treatment was Standard + Avangard Start +
Avangard Grow Amino (92.7%, which was 5.5%
higher than in the control). High values were
also recorded for Puro Tech Seeds (92.3%),
Nertus Plantapeg (91.8%), and AKM (91.6%).

‘Skh 17A’ was characterized by slightly
lower but still consistently high field emergence
(85.0-90.3%). The maximum emergence was
recorded in the Standard + Avangard Start +
Avangard Grow Amino experiment (90.3% vs.
85.0% in the control; a 5.3% increase). A
positive effect was also observed in the
experiments with Nertus Start + Nertus
Plantapeg (89.3%) and Avangard Start (89.2%)
(Table 4). Similar results were reported by other
researchers (Klymenko et al., 2025; Pokoptseva
et al., 2015; Sendetskyi, 2017; 2018).

Tadauns 4. Briue BapianTiB 00po0OOK HACIHHS Ha O3HAKY IOJIBOBOI CXOXKOCTI, %
Table 4. Influence of seed treatments on field seedling emergence, %

Cx 808A / Skh 808A Cx 51A /Skh 51A Cx 17A / Skh 17A
Bapiant > 3 3
reatmen Q Q Q §~ b Q Q Q g p= Q I Q S,* =
1 86.9 | 919 | 92.7 90.5 73.4 | 933 | 95.1 87.2 80.3 | 82.8 | 92.0 85.0
2 89.3 | 94.7 | 94.8 92.9 775 | 97.7 | 97.3 90.8 85.7 | 85.7 | 96.4 89.2
3 947 | 953 | 975 95.8 79.5 | 96.3 | 98.3 91.3 832 | 84.4 | 96.7 88.1
4 92.6 | 93.1 | 97.8 94.5 81.1 | 984 | 98.7 92.7 86.1 | 87.7 | 97.1 90.3
5 93.0 | 93.6 | 952 93.9 79.5 | 99.6 | 96.0 91.7 82.8 | 84.4 | 956 87.6
6 91.0 | 956 | 97.5 94.7 80.7 | 97.7 | 97.0 91.8 844 | 857 | 955 88.5
7 934 | 96.7 | 98.1 96.1 79.9 | 96.5 | 96.5 91.0 85.2 | 86.1 | 96.5 89.3
8 934 | 94.0 | 948 94.1 80.7 | 98.6 | 97.7 923 82.8 | 84.8 | 96.0 87.9
9 89.8 | 96.6 | 97.3 94.6 79.5 | 97.6 | 97.6 91.6 844 | 852 | 96.2 88.6
10 959 | 942 | 959 95.3 76.6 | 93.7 | 96.9 89.1 83.6 | 84.4 | 96.6 88.2
HIPys daxrop A (iinist) — 1.37; HIPos dpakrop B (pix) — 1.37; HIPgs dpaxrop C (Bapiant 06pobku) — 2.50 /
LSDys factor A (line) — 1.37; LSDys factor B (year) — 1.37; LSDys factor C (treatment) — 2.50.

1. Ilporpyenns nacinuas bapioH, 3 n/t + Ex3op, 6 /T (erenon); 2. Eranon + ABanrapn Crapr, 2 n/t.; 3. Etanon +
Aganrapna ['poy Amino, 1 /1. 4. Etanon + Asanrapn Crapr, 2 11/t + ABarrapa I'poy Amino, | n/T.; 5. Eranon + Hepryc
Crapr, 0,8 n/1.; 6. Etanon + Hepryc [Tnanraner, 0,6 1/1.; 7. Etanon + Hepryc crapr, 0,8 i/t + Hepryc [Tnanrarer, 0,6
a/1.; 8. Etanon + Puro tech seeds, 1,5 a/t.; 9. Eranon + AKM, 0,2 5i/1.; 10. Etanon + Paiikat Crapr, 2,5 j1/T.

1. Control (Standard): Barion (3.0 L/t) + Exor (6.0 L/t); 2. Standard + Avangard Start (2.0 L/t); 3. Standard + Avangard
Grow Amino (1.0 L/t); 4. Standard + Avangard Start (2.0 L/t) + Avangard Grow Amino (1.0 L/t); 5. Standard + Nertus
Start (0.8 L/t); 6. Standard + Nertus Plantapeg (0.6 L/t); 7. Standard + Nertus Start (0.8 L/t) + Nertus Plantapeg (0.6
L/t); 8. Standard + Puro Tech Seeds (1.5 L/t); 9. Standard + AKM (0.2 L/t); 10. Standard + Raykat Start (2.5 L/t).
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VY mizoMy BCTaHOBIEHO, IO 3aCTOCYBaHHS
CTUMYJIATOPIB ~ pOCTY Ta  MIKpOAOOpHB Y
TIepeIIoCiBHII 00po0ITi HACIHHS CIIpHsie
MiABHUINEHHIO TIONFOBOI  CXOXKOCTI  COHSIITHHIKY,
NpUIOMYy HaWOUIbIl eQEeKTHBHUMH € KOMOIHOBaHi
BapiaHTH TpenapariB. Peakuis miHiii Ha 00poOKy
BIZIpI3HSETBCS, OAHAK Y BCIX BHUMAAKaX HaMu
BiZI3HAUCHO MO3UTHBHY TEHJCHIIIO O TMOKpaIICHHS
(hopMyBaHHSI CXOMIB Y TIOJIbOBUX YMOBAX.

AmHaii3 mokasye, 1o JOCTiIKyBaHUH TOKa3HUK
OyB cTabiIbHO BUCOKHM Y BCiX BapiaHTax i BapiroBaB
repeBaykHO B Mexkax 95,0-98,6 %, 110 CBiTIHTH TIPO
n00py aJanTHBHICTE POCIMH Ta BHCOKY SIKICTb
HaciHHeBoro Marepiany. Bmmme ¢dakropiB mocmimy
(mimis, pik, BapiaHT 00poOKM) OyB CTaTHCTHYHO
BipOTiTHIM.

Cepen mociipKyBaHUX TE€HOTHITIB HAWBUIIIAN
PiBeHb BIDKMBAHOCTI Bim3HaueHo y miHil Cx 17A, ne
cepemHi  3HadeHHA  craHOBWIM  97,8-98,6%.
MakcumanbpHUi TIOKa3HUK OTPUMaHO Y BapiaHTi
eraion + Paiikar Crapr (2,5 /1) — 98,%, mo
MepeBHIIYBajI0 KOHTPoib (97,8%) 1 cBimunTh Tpo
BUCOKY €(EeKTUBHICTh [IAaHOTO Mpemnapary. Takox
BUCOKI pe3ylbTaTH 3a0e3ledyBald BapiaHTH i3
3actocyBanHsiM Puro Tech Seeds (98,5 %) Ta AKM
(98,3%).

V ninii Cx 51A moka3HUKH BIKHBAHOCTI OyIn
JIeLI0 HIDKYMMH, TIPOTE TAaKOXK CTaOlIbHO BUCOKUMU
— y mexax 95,7-97,9%. Haiikpammii pesynsrar
3a0e3meuyBaB BapianT etaioH + Hepryc Crapr
(97,9 %), mo nHa 2,2 % mnepeBHUILyBaJIO KOHTPOIIb.
Bucoki 3Ha4eHHS TaKoX ITOMIYEHO MPH 3aCTOCYBaHHI
Hepryc Ilnamraner (97,1 %), AKM (97,4 %) Ta

Paiikar Crapt (97,4%).
Jlinis Cx 808A xapakrepusyBajiiacs cepeHiM
piBiem  BwxkmBaHocTi  95,0-96,7%.  Hatigumi

3HAUCHHS OTPUMAHO y BapiaHTaX €TajoH + ABaHrap]
I'poy Amino (96,7%), a TakoX NPH BHKOPUCTAHHI
Puro Tech Seeds Ta AKM (mo 96,6 %), 1o
MIePEBUIYBAIA KOHTPOIIB (95,0%).

BrivB MOrofHUX YMOB POKIB JTOCHIKEHHS Ha
BW)KMBAHICTh  POCIUH  OyB  HE3HAYHUM, IO
MOSICHIOETHCSI BUCOKOHO TUIACTUYHICTIO
JOCII/PKYBaHOTO Marepiany. He3pakaroun Ha meBHe
3HIDKEHHS! TOKa3HWKiB y 2024 powmi, piBeHb
BIKMBAHOCTI 3aJIMIIABCS BUCOKUM Y BCiX BapiaHTax

(tabm. 5).
Omxe, BCTAaHOBICHO, IO MEPENOCIiBHA
0o0poOKa  HACIHHS  CTUMYJSTOPaMH  POCTY,

AQHTUCTPECAHTaMH Ta MIKPOIOOpUBaMH  CHIpHSIE
MIZBMIICHHIO BH)KMBAHOCTI POCIIMH COHSIIHHKY,
OIHAK BeJIMYMHA e(EeKTy € BiJHOCHO HEBEIUKOIO
4yepe3 I0YaTKOBO BHCOKHI pIiBEHb ITOKAa3HUKA.
Haii6inpin eekTMBHUMU BHSBWIMCS BapiaHTH 13
3actocyBaHHsiM Paiikar Crapt, Hepryc Crapr Ta
KOMIUIEKCHHX ITPEeTapariB, MPUIOMY PEaKIlis pOCIUH
3HAYHOIO MIpPOFO 3aJIeKaa Bijl TeHOTHUITY JIiHii.

In summary, the application of growth
stimulants and microfertilizers in presowing seed
treatment improved field emergence in sunflower,
with combined formulations being the most
effective. Although the response of the lines
varied, a positive trend, i.e. improved seedling
establishment wunder field conditions, was
observed in all cases.

Analysis shows that this parameter was
consistently high across all experiments, ranging
primarily between 95.0% and 98.6%. This
indicates good plant adaptability and high quality
of seeds. The effects of all experimental factors
(line, year, and treatment) were statistically
significant.

Among the studied genotypes, the highest
survival rate was recorded in ‘Skh 17A’, where
mean values ranged from 97.8% to 98.6%. The
maximum survival rate was achieved in the
Standard + Raykat Start (2.5 L/t) experiment,
reaching 98.6%, exceeding the control (97.8%)
and confirming the high efficacy of this
combination. High survival rates were also
documented in the Puro Tech Seeds (98.5%) and
AKM (98.3%) experiments.

In ‘Skh 51A’, the survival rates were
slightly lower but remained consistently high,
within 95.7-97.9%. The best result was achieved
in the Standard + Nertus Start experiment (97.9%
or 2.2% higher than in the control). High survival
rates were also observed with Nertus Plantapeg
(97.1%), AKM (97.4%), and Raykat Start
(97.4%).

‘Skh 808A’ showed medium survival rates
of 95.0-96.7%. The highest survival rates were
obtained in the Standard + Avangard Grow
Amino (96.7%), Puro Tech Seeds, and AKM
(96.6% with each formulation) experiments (all
these values were higher than the control survival
rate of 95.0%).

The effect of the weather during the study
years on plant survival was minor, which is
explained by high phenotypic plasticity of the
studied lines. Despite a slight decrease in the 2024
survival rates, the survival level remained high
across all experiments (Table 5).

Thus, it was proven that presowing seed
treatment with growth stimulants, anti-stress
agents, and microfertilizers increases sunflower
plant survival. However, the magnitude of this
effect is relatively small due to the initially high
baseline level of this parameter. The most
effective treatments were those involving Raykat
Start, Nertus Start, and combined formulations,
with the plant response largely depending on the
line genotype.
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Ta6auns 5. Bninus BapianTiB 00po0OOK HACIHHS HA BHXXKMBAHICTh POCIIMH COHSIIHKKA, %
Table 5. Influence of seed treatments on sunflower plant survival, %

Cx 808A / Skh 808A Cx 51A /Skh 51A Cx 17A / Skh 17A

Bapiant 3 3 3
oopoorn/ | | g | F | E§| 8| 9| 5| E5| 8| g| 8| £%
Treatment ;4 ;4 < § s ;4 N N § s ;N ;N I §_ s
1 97.0 | 96.8 | 91.2 95.0 97.2 | 96.8 | 93.0 95.7 98.0 | 97.0 | 98.5 97.8
2 96.8 | 98.8 | 92.5 96.0 96.9 | 974 | 953 96.5 97.6 | 97.6 | 99.0 98.1
3 96.9 | 98.3 | 94.8 96.7 97.5 | 97.3 | 95.7 96.8 98.1 | 98.1 | 98.2 98.1
4 98.2 | 98.3 | 92.7 96.4 97.5 | 97.9 | 95.0 96.8 97.6 | 97.7 | 98.8 98.0
5 96.9 | 97.9 | 94.7 96.5 97.5 | 98.0 | 98.3 97.9 98.0 | 98.1 | 98.0 98.0
6 96.9 | 98.1 | 94.3 96.4 96.9 | 974 | 97.1 97.1 98.6 | 97.6 | 98.5 98.2
7 974 | 98.2 | 93.6 96.4 974 | 97.7 | 97.1 97.4 98.1 | 97.2 | 98.5 97.9
8 98.2 | 98.1 | 93.6 96.6 97.0 | 97.3 | 975 97.3 99.0 | 98.1 | 98.5 98.5
9 98.7 | 97.8 | 93.3 96.6 974 | 979 | 96.9 97.4 98.6 | 97.6 | 98.7 98.3
10 975 | 97.6 | 91.7 95.6 979 | 984 | 958 97.4 99.0 | 97.1 | 99.6 98.6

HIPos paxrop A (miHist) — 0.62; HIPos daxrop B (pix) — 0.62; HIPos dakTop C (Bapiant 06podkm) — 1.14 /
LSDys factor A (line) — 0.62; LSDys factor B (year) — 0.62; LSDys factor C (treatment) — 1.14.

1. Ipotpyenns Hacinag bapioH, 3 /T + Ex3op, 6 m/T (eTenon); 2. Eranon + Asanrapn Crapr, 2 1/tT.; 3. Etanon +
Asanrapn ['poy AmiHo, 1 /1. 4. Etanon + Asanrapa Crapr, 2 i/t + ABanrapn I'poy Amino, 1 1/1.; 5. Etanon + Hepryc
Crapr, 0,8 5/T.; 6. Etanon + Hepryc Ilnanraner, 0,6 /1.; 7. Etanon + Hepryc crapr, 0,8 1/t + Hepryc Ilnanraner, 0,6
1/1.; 8. Etanon + Puro tech seeds, 1,5 n/1.; 9. Eranon + AKM, 0,2 i/1.; 10. Etanon + Paiikat Crapr, 2,5 /1.

1. Control (Standard): Barion (3.0 L/t) + Exor (6.0 L/t); 2. Standard + Avangard Start (2.0 L/t); 3. Standard + Avangard
Grow Amino (1.0 L/t); 4. Standard + Avangard Start (2.0 L/t) + Avangard Grow Amino (1.0 L/t); 5. Standard + Nertus
Start (0.8 L/t); 6. Standard + Nertus Plantapeg (0.6 L/t); 7. Standard + Nertus Start (0.8 L/t) + Nertus Plantapeg (0.6
L/t); 8. Standard + Puro Tech Seeds (1.5 L/t); 9. Standard + AKM (0.2 L/t); 10. Standard + Raykat Start (2.5 L/t).

3a pesysibraTaMH CTAaTHCTUYHOT OOpOOKH Ta
moOy/IoBM MeEiaHu HOPMAJIbHOTO PO3MOIUTY IS
BCIX  JIOCH/DKYBaHMX  BapiaHTiB Hamu  OyB
BCTAQHOBIIEHUI  XapakTepHUI BUCOKHH piBEHb
MeJliaH BIKUBAHOCTI, SIKi 30CEepeKEeH] MepeBayKHO
B Mexkax 96-98 %. Lle moxe Bka3yBaTu Ha 3arajbHy
CTaOUTBHICTh O3HAKM HE3aJIeKHO BiJl BapiaHTa
00poOKu. AJie BiJI3HAYa€ThCs MTeBHA nu(epeHItiaris
MDK JOocTipKyBaHuMH JiHisMu. Tak, mis minii Cx
17A xapaktepHi HaWBUWII MeIiaHHI 3HAUEHHS Ta
HalMeHIa BapiaOeNbHICTh, 110 CBIMYUTH TPO il
TCHETUYHO 3YMOBJIGHY CTa0UIBHICTH 1 BHCOKY
aJaNTUBHICTh Ta BIJICYTHICTH 3MIiH BIXKHBAHOCTI
3aJIeKHO Bia BapianTy o0poOku. Jlimis Cx S51A
XapaKkTepU3yBayiacs MPOMDKHUM IOJIOKEHHSM SIK 32
piBHEM MejiaHW, Tak 1 3a UIMPHHOIO Bapiaii
BapianTiB 00poOku. [dis minii Cx 808 A Hamu Oyna
BCTAHOBJIEHO BIJANOBIIHO HaWHWK4Yl 3HAYEHHS
BIDKUBAHOCTI TIO JIOCHTIZy, @ TaKOX HaWCHIIBHIIIE
BIOIXMJIEHHS 3HAYeHb BIDKMBAHOCTI BiJ MeIiaHu
HOpPMAaJIBHOTO po3noauty (puc. 1).

3anexxHO Bix BapiaHTa OOpPOOKHM HACiHHS
CIIOCTEPIraloThCsl TIEBHI BIIMIHHOCTI y MOJIOXKEHH]
Meniad. HaiiGineIn BHCOKI Ta CTaOlIbHI 3HAYEHHS
¢dopMylOTbCSL Yy BapiaHTax 13 3acTOCYBaHHSIM
KOMOIHOBAaHHUX IMpenapaTiB Ta CTUMYIISTOPIB POCTY
(3okpema Paiikar Crapt, Hepryc Crapr, Puro Tech
Seeds), me MeniaHu 3MillIEHI y BEPXHIO YAaCTHHY
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From the statistical processing and
construction of the normal distribution medians
for all studied treatments, it is seen that the
survival medians were consistently high,
concentrated primarily within the 96-98%
range. This may indicate the general stability of
the trait regardless of the treatments. However,
there was a certain differentiation between the
studied lines. Specifically, ‘Skh 17A’ had the
highest median values and the lowest variability,
suggesting its genetically determined stability,
high adaptability, and the absence of significant
survival fluctuations across the treatments. ‘Skh
51A’ occupied an intermediate position in terms
of both its median values and variation range
across the treatments. For ‘Skh 808A’, we
recorded the lowest survival rates and the most
pronounced deviations from the normal
distribution median (Fig. 1).

Depending on the seed treatment, there
were certain differences in the median positions.
The highest and most stable medians were noted
in the experiments with combinations
(specifically Raykat Start, Nertus Start, and Puro
Tech Seeds), where the medians were shifted
toward the upper part of the range and exhibited
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Jiama3oHy 1 MaroTh BY3bKi iIHTEpBaIH PO3CiIOBaHHS.
Ie cBiMIUTE PO HE JIHIIIE TMiABUIICHHS CEPEIHBOTO
piBHS  O3HaKM, ajme W TpO  3MEHIICHHS
BapiabeNbHOCTI, TOOTO CTadLmi3alIlil0 MpOIECiB
(hopMyBaHHS POCITHUH.

narrow dispersion intervals. This indicates not
only an increase in the average level of the trait
but also a reduction in variability, representing a
stabilized plant development.
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Puc. 1. MeniaHa HOPMaJIbHOTO PO3MOALTY O3HAKH BIYKUBAHOCTI POCIIHH 32 JOCIIHKYBAHUMH JITHISIMH 3aJIKHO BiJ
BapiaHTa 0OPOOKH HACIHHS
Mpumirka: [IpsiMaMH JTiHISIMU TO3HAYEH] TEOPETHYHI MEiaHu Il HOPMaJIbHOTO PO3IOALITY; TOYKaMH MO3HAYEH1
CIOCTEPEKYBaHI MEIiaH! BIDKUBAHOCTI [T KOXKHOT JIHIT
Fig. 1. Normal probability plot of plant survival across studied sunflower lines.
Note: Straight lines represent the theoretical medians for a normal distribution; dots represent the observed survival
medians for each line.

Hamu BcraHoBIIeHO, 1m0 BiHMB (DaKTOPIB HA
BWKMBAHICTh POCIIMH OyB Pi3HUM Ta HaHOLTBIIHIA
BHECOK y Bapiailifo IMOKa3HUKa MaB T'CHOTHII JIiHil
(pakrop A) y mexax 35 %, mo BKazye Ha
BHU3HAYAJIbHY POJIb CIIAJAKOBUX OCOOIMBOCTEH JIiHIM
y  QopmyBaHHi  piBHS  BmkuBaHOCTI.  lle
Y3TOIKY€EThCSI 3 TONEPENHIMH pe3yJibTaraMu, e
miHist Cx 17A crabinpHO mepeBuIlyBaja iHII 3a
JAHUM TTOKa3HUKOM.

®dakrop poky (¢paktop B) maB nomitHuii, ane
MEHIHH BIUMB y Mexax — 21%, mo BimoOpakae
pOJb TOTOJHMX YMOB Yy peami3auii MOTeHLialy
pocnuH. BomHowac BIZHOCHO HEBeNMKa YacTKa
1poro (¢axkropa MOXKE CBITYMTH MPO JAOCTATHIO
€KOJIOTIYHY IIJIACTUYHICTh AOCIDKYBaHHUX JIHIH,
OCKUILKM HaBiTh 3a PI3HHX YMOB POKiB piBEeHb
BMYKMBAHOCTI 3QJIMIIABCS IOCHTh BUCOKUM.
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We established that the effects of the
investigated factors on plant survival differed
significantly, with the largest contribution to the
total variance made by the genotype (Factor A) at
approximately 35%. This indicates the decisive
role of hereditary characteristics in determining
survival levels and aligns with previous findings
where ‘Skh 17A’ consistently outperformed the
others in this regard.

The year factor (Factor B) made a notable
but smaller contribution of 21%, reflecting the
role of weather in the realization of the plants'
biological potential. At the same time, the
relatively low share of this factor suggests
sufficient environmental plasticity of the studied
lines, as survival levels remained high despite
varying annual conditions.
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Bapiant 00poOku HaciaHsa (daktop C)
MiHIMaJbHO BIUIMBaB Ha (pOpMyBaHHS O3HAKH Ta
CTaHOBMB Ha piBHI 6%, HOTr0 YacTKa € HalIMEHIIIOO
cepen oCHOBHUX (akTopiB. Lle mosSCHIOETBCS THM,
IO BUXIJIHUHN piBEHb BIKUBAHOCTI OyB OJNIM3BKUM
710 MAaKCUMaJIbHOTO, TOMY IOTEHIIiall I CyTTEBOTO
MIJBUIIICHHS TIOKa3HHWKA 3a paxyHOK 0OpoOku OyB
O0OMEKEHHUM Ta HE MIT 3MiHIOBATHCA.

Pazom 3 THM, TEBHy poONb BiJirparwTh i
B3aemonii ¢dakropie (AxB, AxC, BxC), mo
CBIIYMTD PO HEOAHAKOBY pEaKIiio pi3HUX JiHii Ha
YMOBH POKY Ta 3aCTOCOBaHi mpemnaparu (puc. 2).

The seed treatment (Factor C) had a
minimal impact on the trait, accounting for only
6% of the variance—the smallest contribution
among the factors. This is explained by the fact
that the baseline survival was near-maximal; thus,
the potential for significant further improvement
through treatment was inherently limited.

Furthermore, a certain role was played by
inter-factor interactions (AxB, AxC, BxC),
indicating that different lines react uniquely to
annual conditions and formulations (Fig. 2).

YacTka BIVIHBY Y 3arajbHiil qucnepcii, %

Inme
38%

dakTop

(BapianT

00pooOKm)
6%

dakrTop A
(Vimist)
35%

daxktop B (Pik)
21%

® ®aktop A (Jlinig) ™ ®axrop B (Pik) ® dakrop C (Bapiant 06pookn)  [nme

Puc. 2. YacTtka BruBy (hakTOpiB HA BIXKMBAHICTH POCIINH JiHIN
Fig. 2. Contribution of factors to the total plant survival variance in sunflower lines

BucnoBxku

BcranoBneno, mo mnepeanociBHa 00poOka
HACIHHS CTUMYJISITOpPAaMH POCTY Ta MiKpOIoOpHuBaMu
JIOCTOBIPHO BILJIMBAE HAa EHEPril0 IMPOPOCTaHHS,
1ab0opaTOPHY 1 MOJILOBY CXOXICTh Ta BH)KHUBaHICTh
pocnuH JiHiM coHsmHuKy. Haibinpmuil BriuB Ha
(dbopMyBaHHSI JOCHTIDKYBAaHUX O3HAK MaB TEHOTHII
JIHIT, TOJI SK BapiaHT 0OPOOKHU MPOSBIISB MEHIIIHA,
ajie CTaTUCTUYHO 3HAYMMUH e(PeKT.

HaiiBumi DOKa3sHMKHM ITOCIBHHX SKOCTEH
crabuieHo ¢opmyBana minis Cx 17A, Tomi sk
peakuist iHmMX JiHik Oyna Oinb BapiaGenbHOIO i
3aJiekana Bijl 3aCTOCOBaHMX Ipemnaparis. HaiOinpm
e¢(heKTUBHUMH BUSBUINCS KOMOIHOBaHI BapiaHTH
00pobOku (ABanrapay Crapr + Asanrapa Ipoy
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Conclusions

It was proven that presowing seed treatment
with growth stimulants and microfertilizers
significantly influences germination energy,
laboratory germination, field emergence, and
survival of sunflower lines. The genotype had the
greatest influence on the studied traits, while the
treatment exhibited a smaller but statistically
significant effect.

The line ‘Skh 17A°  consistently
demonstrated the highest sowing quality
indicators, whereas the response of the other lines
was more variable and depended on the
formulations. The most effective treatments
turned out to be combinations (Avangard Start +
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Awmino, Hepryc Crapr + Hepryc Ilnanramer) Ta
okpemi mpemapatu (Paiikar Crapr, AKM), sxi
3a0e3reuyBay IiIBUIICHHS TOKa3HUKIB BiJHOCHO
KOHTpOITI0. BcTaHOBIICHO, 1110 BIXKHUBAHICTh POCITHH
Oyra BHCOKOIO y BCix BapiaHTax (95-98%), a BrumB
00poOKM HACiHHS Ha L0 O3HaKy OyB OOMEKEHHM
gepe3 1i BUCOKHA 0a30BUI PiBEHb.

TakuM YMHOM, MOXKHA TOBOPHUTH, IO
e(EKTHBHICTh 3aCTOCYBAaHHS CTHMYJATOPIB POCTY
Ta MiKpOI0OPHB BU3HAYAETHCS B3a€MOJII€10 TEHOTHIT
X Tpemapar, M0 HEOOXiIHO BpaxoByBaTH TpPH
OTITUMi3alii TEXHOJIOTi# BUPOILyBaHHS COHSIIHUKY.

3asiBa mpo goctynHicTh manmx: [lani BKIrOUeHi
0e31oCcepeIHbO B CTATTIO.

Buxopucranasa mryuHoro inresaexkty (II): [Tpu
TiTOTOBIII 1 HATTMCAHHI CTATTI IITYYHUH 1HTEJIEKT
HE BUKOPHCTOBYBABCSI.

Konduiikt inTepeciB: ABTOpH 3asBISAIOTH PO
BIJICYTHICTh KOH(Q)IIIKTY iHTEPECIB.

®inancyBanHsi: JloCHiKeHHS BHKOHaHO 3a
3aBJIaHHIM 16.00.00.03.© «BcranoBnenHs
3aKOHOMIPHOCTEH MIHJIMBOCTI  PEMPOAYKIIHHAX
MPOIIECIB COHANIHUKY TiJ BIUIMBOM PETYISATOPIiB
pocTy i MiKpoJ0OpUB Ta po3pOOJICHHS Ha TX OCHOBI
CHOCOOIB MiABUINEHHS HACIHHEBOT MPOXYKTUBHOCTI
OaTbKIBCHKUX  KOMIIOHEHTIB riopumiB» (Ne
nepxkaBHoi peectpauii 0121U100557).

Avangard Grow Amino, Nertus Start + Nertus
Plantapeg) and individual formulations (Raykat
Start, AKM), which increased the measured
parameters compared to the control. It was noted
that plant survival was high in all experiments
(95-98%), and the impact of seed treatment on
this trait was limited due to its high baseline level.

Thus, the efficacy of rowth stimulants and
microfertilizers is determined by the genotype
treatment interaction, which must be considered
when  optimizing  sunflower  cultivation
technologies.
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