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Huceprtaniliny poOOTy MNPUCBIYEHO JOCIIDKCHHIO MPOOJIEMU  HHU3bKOT
POJIYKTUBHOCTI Ta MPOSIBY 1HOpEMHOI Aempecii y caMo3amujIeHUuX JIiHIM, a TakoxX
MiIBUIICHHIO HACIHHEBOT MPOJIYKTUBHOCTI E€KCMEPUMEHTANIbHUX TIOPHUAIB 1 COPTIB
COHSIITHUKY 32 JIOTIOMOTOI0 PErysaTopiB pocTy pocina Dynbsitan [Imoc, Exoctum Ta
KBanmpoctum, NUISIXOM BHBUYEHHS OCOOJMBOCTEH IX BIUIMBY Ha pi3HI TE€HOTHUITH
COHSIIIIHUKY B YMOBax cxifHoi yactunu Jlicocteny Ykpainu.

Y pobGoTi pO3rISTHYTO TEOPETUYHI MHUTAaHHA W HAYKOBO OOIPYHTOBAHO
NEPCTIIEKTUBY BUKOPUCTAHHS CUHTETUYHUX PETYIATOPIB POCTY POCIUH B HACIHHUIITBI
Ta CeJeKIl COHSAIIHUKY. Bmepine, B ymoBax cxigHoi yacTuHU JIiBoOGepekHOTO
Jlicocteny YkpaiHu, NMPOBEIECHO MTOCTIIKCHHS BIUIMBY HOBUX PETYJSATOPIB POCTY
POCJIMH Ha PICT Ta PO3BUTOK CaMO3AINWJICHUX JIIHIM COHSAIIHUKY PI3HOTO T€HETHUYHOTO
MOXOJ/IPKEHHS Ta CEJIEKIIMHOTO CIIPSMYBaHHS.

Mera nmocmiKeHb: OIliHKa €(EKTUBHOCTI BIUIMBY CHHTCTHYHHUX PETYISATOPIB
POCTY POCTUH Ha MiJBUIIECHHS YPOXKAWHOCTI Ta TOKPAIICHHS CTPYKTYPHUX €JIEMEHTIB
MPOTYKTUBHOCTI HACIHHA CAaMO3ANWICHHUX JiHIN, €KCIepUMEHTAIBHUX TIOpUIIB Ta
COPTIB COHSIITHUKY.

JIJist MOCSATHEHHS MTOCTABJICHOT METH OYJI0 BUPIMIEHO TaKi 3a/1a4i:

— 3’4CyBaTH OCOOJIMBOCTI BIUIMBY CUHTETHYHHUX PETYJSATOPIB POCTY POCIHMH Ha
IIIHHI TOCIIOAAPChKi O3HAKU CaMO3aNWJICHUX JIIHINA, eKCIIEPUMCHTAIBHUX TIOPUAIB Ta

COPTIB COHSIIIIHUKY;



— BH3HAYHUTH XapaKTep BIUIUBY PETYISITOPIB POCTY POCIWH Ha (hopMyBaHHS
03HaK (DOTOCMHTETUYHOI MOBEPXHI POCIUH JOCHI)KYBAaHUX T€HOTHUIIIB COHSIIHUKY;

— YCTaHOBUTH BIUTUB DPETYJSITOPIB POCTY POCIWH HA >KUTTE3MATHICTH MUIKY
caMO3aluJIeHUX JiHINA COHSIIHUKY;

— BU3HAYUTH OCOOJIMBOCTI B3a€MO/I11 PI3HUX T'€HOTHUITIB Ta PETYISTOPIB POCTY B
nporiecax ¢GopMyBaHHS MPOAYKTUBHOCTI POCIUH COHSIIHUKY;

— BCTAaHOBHTH 3aJIC)KHICTh MK TMPOJYKTUBHICTIO Ta €IEMEHTaAMHU CTPYKTypH
ypOKaro y pi3HUX TCHOTHITIB COHSIIIHUKY Ta PETYISTOPAMHU POCTY POCIIHH;

— J1aTU OI[IHKY €KOHOMIYHOi €(DEeKTUBHOCTI 3aCTOCYBAHHS PETYJATOPIB POCTY
®dyneeitan [Intoc, ExoctiMm Ta KBagpocTM B HACIHHHIITBI Ta CEJICKITii COHSIIITHUKY.

Y gKocTi BHXITHOTO Martepialy s JIOCHDKeHHS Oyno 3amyueHo 11
caMO3aluIeHUX JIIHIM COHSAIIHKKY, BKJIIOYAIOYM BIIIHOBHUKU (DEPTUIBHOCTI MHIIKY,
3aKpITUIIOBaYl CTEPWJIBHOCTI Ta CTEPWJIBHUX aHayoriB jiHik cenekiii [P im. B. f.
Op’eBa HAAH, XHAY im. B. B. [lokyuyaeBa, m’sThb COpPTIB KOHIUTEPCHKOTO 1
OJIIMHOTO HANPSAMY BUKOPHUCTAHHS 1HIIWX HAYKOBO-IOCHIIIHUX YCTAHOB PI3HUX (OpM
BJIACHOCTI Ta T’ SITh €KCIIEPUMEHTAIBHUX TIOpHUAIB BIacHOI cenekirii. JlocmimkyBaBes
BIUIMB KOMIUJIEKCHMX TIpernapariB T'yMiHOBOTO moxokeHHs @Dymbitan [lmoc i
Ksagpoctum Ta 6iompemnapar Exoctum.

BceranoBneno, 1m0 cepen  MOCHIIKYBaHUX TPYyN TEHOTHUIIIB COHSIIHHKY
PETYJIATOPH POCTY Majuii HaWOUThIIMK edeKT BIUIMBY Ha JIiHII 3aKpiruroBadvi
CTepUIILHOCTI. 3rigHO 6araToPakTOPHOTO TUCIIEPCIHHOTO aHaJi3y BILUIUB PETyISTOPIiB
POCTYy CTaHOBUB Ha O3HAKY MPOAYKTUBHOCTI 3 kKomuka — 4,0 %, maca 1000 HaciHuH —
6,5 %, natypa — 15,5 %. BB perymnsatopiB pocTy OyB CYTTEBHM ISl CTEPUIBHUX
aHanoriB (Fga«x>Fos): mpoxykruBHOCTI 3 Komuka — 1,9 %, maca 1000 HaciauH — 5,7 %,
Harypa — 2,6 % Ta misg ekcriepuMeHTaIbHUX Tiopumie — 2,4 %, 1,7 %, 4,2%
BiAmoBimHO. B TOM wac, sk mig JiHIA BIZHOBHHKIB (DEPTUIBHOCTI THJIKY BIUIUB
peryisTopiB pocTy BapitoBaB B Mexax 0,2—2,1 % (Fpaxr>Fos), Ta COPTIB COHSAIIHUKA BiJT

0,1 % mo 3,8 % BigmOBIAHO.



VY Xoz1 JoCHIKEHHS] BCTAHOBJIEHO MIHJIMBICTh 1HAEKCY JIMCTKOBOI MOBEPXHI, Ta
IJIOMII JINCTKA Y PI3HUX TE€HOTHUIIB COHSIIHUKY MPU OOpOOIl pEeryiasiTopamud pocTy
pociuH. Tak, mpu oOmnpuckyBaHHI MOCiBIB KBagpoCcTUMOM MpOTIroM YCIX POKIB
nocmikens (2018—-2020 pp) BigmiueHo 3menmieHHs [JIIT y reHOTUNIB COHSIIHUKA:
crepunbHoro ananora Cx1002A — 1,43-2,95 m? (kontpons 1,74,-3,10 m?), BigHOBHMKA
¢eprunbnocTi mmnky X06135B — 1,73-3,16 M®* (xontpoms 2,40-3,50 M?) Ta
excrnepuMeHTansHoro riopuga Cx1012AxX06135B — 1,59-3,40 m? (konTpons 2,00—
3,52 M?) BigmoBigHoO.

3acTocyBaHHs peryistopa pocty @ynsitan [Intoc cnpusiino 3menmennro [JITT
POCIIMH COHSIIIHMKA JIIHIM BIJHOBHUKIB (epTHIIbHOCTI MUKy X785B B mexax 1,15—
2,14 m? (xontpons 1,33-2,58 M?) Ta XHAVY1133B — 1,10-2,61 m? (xouTpons 2,12—
3,00 m?). 30inbmenns LI Bigmivazocs npu o0pobui @ynssitan Ilmoc B
excriepuMeHTanbHuX riopuais: Cx808A/X10025xX06135B B mexax 2,48-4,07 m?
(xouTpons 1,86-3,67 m?), Cx808AxIllenkynunk — 2,98-3,88 M? (koHTponp 2,58—
3,65 M?) Ta copry Jlioke 2,34-4,96 m? (konTpons 2,20-4,76 m?) 3a Bci poku (2018—
2020 pp) npu cratuctudHii BiporigHocti ganux (HIPgs).

Bcranomneno, mo peryastopu pocty DyneBitan Ilmoc, Exoctum Ta
KBagpoctm cyTTeBOro BITMBY Ha (DOPMYBAaHHS OOJHMCTSHOCTI POCIMH Ta IPOIIEC
BIIMHPAHHS JJUCTKOBOI TOBEPXHI FT€HOTHUIIIB COHAIIHUKY HE MalOTh. 30KpeMa, 3arajibHa
KUIBKICTh JINCTSI HA POCIIMHAX JOCIKYBAHUX T€HOTHITIB HE3aJICKHO BiJl PETyJISITOPIB
POCTY B CepeITHBOMY 3a POKH JIOCITIKEHBb HE TIepeBUIlyBajia 32 TUCTKIB (32 BUHATKOM
caMO3alujIeHUX JIiHIA COHAIIHUKA SKUM XapaKTepHE Taly>KeHHs crebna), IIo
MIATBEPKYE CYBOPUH TEHETUYHHA KOHTPOJb JaHOI O3HAKM Ta TMPOIECy
JUCTKOYTBOPEHHS JI0 MTOYATKY 3aKJIaJIaHHS CYIBITTS, SIKE BiIOyBaeThes y dasi 5—6 map
CIIpaBXXHIX JHCTKIB. BimMupanHs nucTkoBOi moBepxHi Ha 30 JeHb IMiCHs IBITIHHS
BIIEPIITY YEePTy 3aJE€KUThH Bl TEHOTUITY, HOTO TPYIMH CTUTIIOCTI Ta TIOTOTHUX YMOB.

BusiBnieHo, 110 3aCTOCYBaHHSI PETYJSTOPIB POCTY HAa CaMO3aIMUJICHUX JIIHIAX

COHSIIIHUKY, MA€ CYTTEBHUI BIUIMB HAa 3aJIEKHICTh MIK O3HaKaMHM KUIBKOCTI CyXHX



JUCTKIB MICIS LBITIHHA Ta NPOAYKTUBHOCTI, sIKa BapiloBaja B MeXax Bl €MHOI
kopensuii Bix r= -0,30 no r= -0,56 3anexxHo Bim perynsitopa pocTy, y MOPIBHSIHHI 3
koHTposeM = -0,95. Ilpy ubOMy BCTaHOBJIEHO MO3UTHBHY KOPEISALIMHY 3aJI€XKHICTh
HaTypy HACIHHA Ta MPOJYKTUBHOCTI KOIIMKA MPHU 3aCTOCYBaHHI PEryJSTOPIB POCTY
pociuH B Mexax Bifg r= 0,51 mo r= 0,58, mpu Bix’e€MHINA KOpPENALINHIA 3aJI€KHOCTI
KOHTPOJTIO 1= -55.

Ha pinsakax 6e3 00poOKH BCTAaHOBJIEHO BUCOKY MTO3UTUBHY 3aJI€KHICTh BIUIUBY
JOBXHUHU Ta IIMPUHU JucTKa Ha Macy 1000 nacinun B mexax Bia r=0,60 no =0,93. B
TOM Yac K, Ha JUISHKAX 13 3aCTOCYBaHHAM peryisTopiB pocty dDynbpitan [lmtoc,
Exoctum ta KBaspocTrm KOpENSIiitHI MOKa3HUKH JUISI JAaHUX O3HAK BapiloBalld Bij
BIJICYTHOCTI 3aJIe’kHOCTI 110 1=0,58 3a5ie’)kHO BiJl Mpernapary.

JIabopaTOpHUMU JTOCIHIPKEHHSIMH BCTAHOBJICHO, IO 3aCTOCYBaHHS PETyJsITOpa
pocty EkocTuM miABHUINYE TOKAa3HUKU >KUTTE3AATHOCTI TWJKY JIiHIT BIITHOBHHKA
deprunbHocTi muiaky X06135B o 63,4 %, mnopiBHaHO 3 KoHTposiem 54,2 %.
Bceranorneno, mo sminis X06134B npu 3acTocyBanHi EKOCTUMY Ma€e BUCOKI MTOKA3HUKH
dbopmyBanHa HexuTTe3gaTHOro TUIKY 33,0 %, mopiBHAHO 3 KOHTposieM 16,3 %.
3actocyBaHHsi peryisitopa pocty DymbBitan I[lmroc Ha camo3anwieHHX JTiHIAX
X06135B Ta X785B Mae TeHICHITIIO 10 3MEHIIICHHS BIICOTKY HEKUTTE3IATHOTO MTUJIKY
11,7-18,2 % (xonTpOab 16,5-27,4 %) 3a pOKH AOCIITKEHb.

Ha pocnimkyBaHMX caMO3anmujeHUX JIHISIX BCTAHOBJIEHO, IO TOTEHITia
¢bopMyBaHHA TPOMYKTUBHOCTI Ta ypokaiiHOCcTi Maike Ha 83 % 3amexuTh Bin
reHoTUITy. 30KpeMa Cepe/iHii MOKa3HHWK BIUIMBY T€HOTHUITY Y JOCHIKyBaHUX JiHIN-
BITHOBHUKIB (DEePTHIIHLHOCTI MUIIKY, 3aKPIIUTIOBAYIB CTEPWJIBHOCTI Ta CTEPHIBHHUX
aHajoriB JiHIA BapiroBaB B Mexax 60 %, mo Oinpmie y TOpIBHSHHI 3
EKCIIEpUMEHTATFHIMU T1I0pUAaMu Ta COPTAMU COHSITITHUKY B Mexax 34 %.

Bunineno perynsaropu pocty pociuH, SKi Majdu Kpaliuil BIUTUB Ha TiIBUIICHHS

[IHHAX TOCTOJAPChKUX O3HAK Yy JOCTIIKYBaHUX TEHOTHIIB, SKIi MOXYTh OyTH



PEKOMEHIOBaH1 /sl TPAKTUYHOTO 3aCTOCYBAHHS i Yac BUPOIIYBAHHS CEJEKIIINHUX,
HACIHHULBKUX 1 TOBAPHUX MOCIBIB COHSIIHUKY.

Y CTaHOBJICHO, MO3UTUBHY PEAKIlil0 Ha 3aCTOCYBAHHSA DETYISTOPIB POCTY Ha
OKpPEMHUX PAaHHBOCTUTIINX reHOoTUIax coHsHuKy: Cx808A, Cx1012A, Cx1002A; ninii
BITHOBHUKH (DEePTHIIBHOCTI MUJIKY Ta 3aKpimitoBayi ctepuibHocTi: X06134B, X785B,
X1012b; exkcnepumenTanbHi riopuau: TpuiiHiiHl Cx808A/X1002bxX06135B Ta
Cx808A/X1002bxX785B, MPOCTI MDKJTIHIH1 Cx1002AxXHAVY1133B,
Cx1012AxX06135B Ta coOpT KOHOUTEPCHKOrO COHAIIHMKY Jlakomka. 30kpema,
MiJBUILCHHS MPOAYKTUBHOCTI Komuka Ta Macu 1000 HaciHWH [Jii CTEPUIBLHOTO
ananora siHii Cx808A cranoBuino 1o 15 %, Hatypu HaciHHS A0 5 % MOpPIBHSAHO 3
koHTposieM. Buxigna minis Cx1002A 3a poku IOCHIIPKEHHS XapaKTepU3yBasiacs
HU3bKOIO MPOAYKTUBHICTIO KOIIIMKA — B cepeHbOMY 15,5 1 Ta ypoxaiinictio 0,88 T/ra.
[Ipu 3acTocyBaHHI pETyISATOPIB POCTy OyJ0 BCTAHOBJIEHO CYTTEBE 30UIbIIECHHS
NPOJYKTUBHOCTI Komuka maibke Ha 38 %, macu 1000 nacinuH Ha 25 % Ta Hatypu
HaciHHs B Mexkax 13—17 % BiAMOBiAHO 10 KOHTPOJTIO.

ITpu 3actocyBanni ®yneBitan [lmoc, Exoctum 1 KBaapoctum Oyiio mimBuIiieHO
NPOAYKTUBHICTH KOIITKKA Y JIIH1I-BITHOBHUKA (hepTUIBHOCTI MUIKY X785B maitke Ha 16 %0,
BCTAHOBJICHO 30UIBIICHHS JiaMeTpy KOIIMKa Ha 2,3 CM, BHCOTH POCIMHHU Ha 4 CM, B
CepeIHLOMY 32 POKH JOCTIIKEHHSI.

BcranoBneHo epeKTHUBHICTh 3aCTOCYBaHHS peryisitopa pocty Kmampoctum st
OTpPHUMaHHS SIKICHOT'O TOBAPHOTO HACIHHS Ha JTOCTIKYBaHUX TEHOTHIAX CAMO3AITMICHUX
TiHii corAmHUKY (okpim miHii X06134B), nns sikux xapaktepHo 30utbieHHs macu 1000
HAciHUH B Mexax 36,9-66,5 r (kontpons 35,1-58,3 1) Ta HaTypu HaciHHs Bix 298 r/1 10
408 1/n (kouTpoIb 254394 1/7), B CEpeTHbOMY 32 POKH JOCIIKEHHS.

3a poKHM AOCTIIKEHHS] BCTAHOBIICHO CTaOUTBHICTh BMICTY OJI1 Y JOCITIIHKYBaHUX
TCHOTHITIB COHSIITHUKY, HE3aJIC’KHO BiJ] BapilOBaHHS IOl BETETATUBHOI MMOBEPXHI. Y
okpemux niHiH, a came X1012b ta Cx1010A BcTtaHOBIEHO 301MBIIEHHS BMICTY 0

2,7 % T1a 4,2% BiIMoOBiIHO, IPpH 0OPOOIII PETYIATOPAMHU POCTY.



YcTanoBieHO e(heKTUBHICTD 3aCTOCYBaHHs perynsitopa pocty @ynbsitan [lmtoc
Ha eKCIIEPUMEHTAIBHUX IOpUIaxX COHSITHUKY JJIsl 30UTIIICHHS BUXOAY OJIi1 3 OJTUHHUII
ol (1 ra) maitke Ha 37 %, 3a paXyHOK MIBUIIEHHS YPOKaWHICTb.

[TpoBeneHi po3paxyHKHU JTO3BOJIMIIA BiI3HAYUTH BUCOKI €KOHOMIYHI MOKA3HUKH
edexTuBHOCTI perynstopa pocty ®DynbBitan [Inroc Ha OUTBIIOCTI JAOCTIIKYBAHHUX
TeHOTHIIAX COHSMIHUKY. MIOro 3acTOCYBaHHS ITiIBMIYBAIO YMOBHO YHCTHIl JOXiN Bij
peanizailii NpoayKIlii CTEpUILHUX aHAJIOTIB caMo3anuieHux JiHik 10 51,3 %, a niHik
BITHOBHUKIB (PEPTHIBLHOCTI MHJKY Ta 3aKpilIloBadiB CTepuiIbHOCTI 10 26,2 %.
OO6pobka pociivH eKCepUMEHTaNbHUX T10puiB perynsaropamu dyneseitan [Intoc Ta
Exoctum cnipusina 301IbIIEHHIO YMOBHO YUCTOTO jJoxony 10 73,0 %.

Biamiueno, 1110 HU3bKa BapTICTh JOCTKYBAaHUX PETYIISTOPIB POCTY POCIUH Ta
BUTpaTH Ha 0OpOOKY OJHOro Tekrapa mociBiB B Mexax 174-340 rpa/ra, poOuth ix
3aCTOCYBaHHS €KOHOMIYHO BHTITHUM Ta PEHTAOETbHUM JUJIsi BEJCHHS HACIHHUIITBA
COHSIIIIHUKY 3 TMIABUIIEHHSM YMOBHO YHCTOTO JOXOJy Ha OKPEMHX TE€HOTHUIAX

camMo3anuieHux JiHii Ha 59,1 %.

KitouoBi ciioBa: COHSIIHHMK, PETYISATOPU POCTY POCIHH, IMPOJYKTUBHICTD,
ypOXKalHICTh, HACIHHMUIITBO, CEJICKIIiSA, CaMoO3alujeHl JIiHii, eKCIepUMEHTaJbH1

ribpunn, COpTH, HACIHHS, TUIOIIA JUCTKOBOI MOBEPXHI, IHOpEIHA Jerpecis.
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The thesis is devoted to the problem of low performance and inbred depression

in self-pollinated lines as well as to increasing seed productivity of experimental



sunflower hybrids and varieties using plant growth regulators Fulvital Plus, EcoStim,
and QuadroStim and studying peculiarities of their effects in the Eastern Forest-Steppe
of Ukraine.

The manuscript considers theoretical issues and scientifically justifies the
prospects for using synthetic plant growth regulators in sunflower seed production and
breeding. For the first time in the Eastern Left-Bank Forest-Steppe of Ukraine, effects
of new plant growth regulators on the growth and development of self-pollinated
sunflower lines of different genetic origins and bred for different purposes were studied.

The purpose was to evaluate the effectiveness of synthetic plant growth
regulators for increasing yields and improving the seed productivity constituents in
sunflower self-pollinated lines, experimental hybrids and varieties.

— To accomplish this purpose, the following objectives were solved:

— To establish the peculiarities of the influence of synthetic plant growth
regulators on the valuable economic characteristics of sunflower self-pollinated lines,
experimental hybrids and varieties;

— To determine the influence of plant growth regulators on the photosynthetic
surface traits in plants of the studied sunflower genotypes;

— To assess the influence of plant growth regulators on the pollen viability in self-
pollinated sunflower lines;

— To establish the peculiarities of interactions between different genotypes and
growth regulators during the sunflower plant performance formation;

— To determine relationships between the performance and yield constituents in
different sunflower genotypes and plant growth regulators;

— To evaluate the economic efficiency of the plant growth regulators (Fulvital
Plus, EcoStim and QuadroStim) in sunflower seed production and breeding.

Eleven self-pollinated sunflower lines, including pollen fertility restorers,
sterility fixers and sterile analogues of lines bred at PPl nd a VYa Yuriev NAAS,

KhNAU nd a VVV Dokuchaev, five confectionery and oil varieties bred at other research



institutions of various forms of ownership and five own experimental hybrids were
taken as test material for the study. The effects of compound humin-derived agents
Fulvital Plus and QuadroStim and bioagent EcoStim were investigasted.

It was found that of the studied groups of sunflower genotypes, lines - sterility
fixers were most affected by growth regulators. Multivariate analysis of variance
showed that the growth regulator effect on the head performance, 1000-seed weight and
test weight accounted for 4.0%, 6.5%, and 15.5%, respectively. The growth regulators
significantly affected sterile analogues (Fobserved™ Fos): the effect on the head
performance, 1000-seed weight and test weight accounted for 1.9%, 5.7%, and 2.6%,
respectively; and in the experimental hybrids, the corresponding values were 2.4%,
1.7%, 4.2%, respectively. In the lines - pollen fertility restorers and sunflower varieties,
the growth regulator effects varied 0.2 to 2.1% (Fopservea™ Fos) and 0.1% to 3.8%,
respectively.

In the study, the variability of the leaf surface index (LSI) and leaf area in
different sunflower genotypes treated with plant growth regulators was assessed. Thus,
spraying crops with QuadroStim in the study years (2018-2020) decreased the LSI in
the sunflower genotypes: in the sterile analogue of Skh1002A by 1.43-2.95 m? (control
1.74-3.10 m?); in pollen fertility restorer Kh06135V by 1.73-3.16 m? (control 2.40—
3.50 m?); and in experimental hybrid Skh1012A x Kh06135V by 1.59-3.40 m? (control
2.00-3.52 m?).

Fulvital Plus reduced the LSI in the sunflower lines - pollen fertility restorers: in
Kh785V by 1.15-2.14 m? (control 1.33-2.58 m?) and in KhNAU1133V by 1.10-2.61
m? (control 2.12-3.00 m?). An increase in the LSI was observed when experimental
hybrids were treated with Fulvital Plus: in Skh808A / Kh1002V x Kh06135V by 2.48-
4.07 m? (control 1.86-3.67 m?) and in Skh808A x Shchelkunchyk by 2.98-3.88 m?
(control 2.58-3.65 m?). In variety Liuks, there was also a statistically significant
(LSDos) increase in the LSI by 2.34—4.96 m? (control 2.20-4.76 m?) under the influence
of Fulvital Plus in all years (2018-2020).



It was found that growth regulators Fulvital Plus, EcoStim and QuadtoStim had
no significant effect on the plant foliage and leaf death in the sunflower genotypes. In
particular, the total number of leaves on plants of the genotypes under investigation,
regardless of growth regulators, did not exceed 32 leaves on average across the study
years (except for self-pollinated sunflower lines with stem branching), which confirms
strict genetic control of this trait and of leaf formation, which occurs in the phase of 5-
6 pairs of true leaves. The leaf death of the surface on day 30 after anthesis primarily
depends on the genotype, ripeness group and weather conditions.

It was found that the application of growth regulators on the self-pollinated
sunflower lines significantly affected the correlation between the number of dry leaves
after anthesis and performance: it was a negative correlation varying from r = -0.30 to
r = -0.56, depending on growth regulator, compared to the control (r = -0.95). There
was a positive correlation between the test weight and head performance when the plant
growth regulators were applied: the correlation ranged from r = 0.51 to r = 0.58, while
there was a negative correlation between these parameters in the control (r = -55).

In areas without treatment, a high positive dependence of the influence of leaf
length and width on the weight of 1000 seeds in the range from r = 0.60 to r = 0.93.
However, in the areas with the use of growth regulators Fulvital Plus, Ecostim and
Quadrostim correlations for these traits ranged from no dependence to r = 0.58
depending on the drug.

Laboratory studies have shown that the use of growth regulator Ecostim increases
the viability of pollen of the pollen fertility restorer line X06135B to 63.4%, compared
with 54.2%. It was found that the line X06134B when using Ecostim has a high rate of
formation of non-viable pollen of 33.0%, compared with 16.3%. The use of Fulvital
Plus growth regulator on self-pollinated lines X06135B and X785B has a tendency to
reduce the percentage of non-viable pollen of 11.7-18.2% (control 16.5-27.4%) over

the years of research.



In the studied self-pollinated lines, it was found that the potential for productivity
and yield formation is almost 83% dependent on genotype. In particular, the average
genotype effect in the studied pollen fertility restorers, sterility fixers and sterile
analogues of lines varied within 60%, which is more than in experimental hybrids and
sunflower varieties within 34%.

Plant growth regulators have been identified that had the best influence on the
increase of valuable economic traits in the studied genotypes, which can be
recommended for practical use in the cultivation of breeding, seed and commercial
crops of sunflower.

In the non-treated plots, a strong positive correlation between the leaf length and
width and 1000-seed weight (r = 0.60 - 0.93) was noted. However, in Fulvital Plus-,
EcoStim and QuadroStim-treated plots, the correlations between these traits ranged
from no correlation to r = 0.58, depending on the growth regulator.

Laboratory tests demonstrated that EcoStim increased the pollen viability of line
-pollen fertility restorer Kh06135V to 63.4% compared with 54.2% in the control. It
was found that EcoStim-treated line Kh06134V had a high percentage of non-viable
pollen (33.0%) compared with 16.3% in the control. When Fulvital Plus was used on
self-pollinated lines Kh06135V and Kh785V, there was a downward trend in the
percentage of non-viable pollen (11.7-18.2% vs. 16.5-27.4% in the control) in the
study years.

The potential performance and vyield of the self-pollinated lines under
investigation were found to depend mostly (83%) on genotype. In particular, the
average genotype effect in the studied pollen fertility restorers, sterility fixers and sterile
analogues of lines varied within 60%, which is higher than in the experimental hybrids
and sunflower varieties, where this indicator varied within 34%.

The plant growth regulators, which had the best influence on valuable economic
traits, increasing their levels in the studied genotypes, and can be recommended for

practical use on breeding, seed and commercial sunflower fields, have been identified.



Some early-ripening sunflower genotypes positively responded to the growth
regulators: SKh808A, Skh1012A, Skh1002A; pollen fertility restorers and sterility
fixers: Kh06134V, Kh785V, Kh1012B; experimental hybrids: three-line hybrids
Skh808A / Kh1002BxKh06135V and Skh808A / Kh1002BxKh785V, simple interline
hybrids Skh1002AxKhNAU1133V, Skh1012AxKh06135V; and confectionery
sunflower variety Lakomka. In particular, the head performance and 1000-seed weight
in sterile analogue of line Skh808A increased by 15% and the test weight by 5%
compared to the control. Original line Skh1002A was characterized by low average
head performance and yield of 15.5 g and a yield of 0.88 t/ha, respectively, in the study
years. The growth regulators significantly increased the head performance by almost
38%, the 1000-seed weight by 25% and the test weight by 13-17% compared to the
control.

Fulvital Plus, EcoStim and QuadroStim increased the head performance in line -
pollen fertility restorer Kh785V on average by almost 16%; the head diameter was
increased by 2.3 cm; the plant height - by 4 cm, across the study years.

The effectiveness of QuadroStim for obtaining high-quality commercial seeds
from the studied self-pollinated sunflower lines (except for line Kh06134V) has been
proven: the lines increased the 1000-seed weight to 36.9-66.5 g (the control value was
35.1-58.3 g) and the test weight from 298 g/L to 408 g/L (the control value was 254
394 g/L) in the study years.

In the study years, the oil content in the studied sunflower genotypes was shown
to be stable, regardless of variations in the vegetative surface. In some growth regulator-
treated lines, namely Kh1012B and Skh1010A, the content was increased to 2.7% and
4.2%, respectively.

The effectiveness of Fulvital Plus on the experimental sunflower hybrids for
increasing the oil output per unit area (1 ha) has been demonstrated: the oil output

increased by almost 37% due to a rise in the yield.



Calculations allowed us to note the high economic effectiveness of growth
regulator Fulvital Plus on most of the studied sunflower genotypes. Its application
increased the net profit from selling sterile analogues of self-pollinated lines to 51.3%,
and from selling pollen fertility restorers and sterility fixers to 26.2%. Treatment of
experimental hybrid plants with Fulvital Plus and EkoStim contributed to a rise in the
net profit to 73.0%.

It was noted that the low cost of the studied plant growth regulators and the
expenses for treatment of one hectare were within 174-340 UAH/ha, making their use
cost-effective and economically rational in sunflower seed production, as the net profit

from certain self-pollinated lines increased by 59.1%.

Keywords: sunflower, plant growth regulators, performance, yield, seed
production, breeding, self-pollinated lines, experimental hybrids, varieties, seeds, leaf

surface, inbreeding depression.
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