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PRODUCTIVITY FORMATION OF SUNFLOWER HYBRIDS
WITH THE USE OF PLANT GROWTH REGULATORS

Sunflower is the main oil crop in Ukraine, which provides almost 90 % of
oil production, the volume of which increases annually, mainly due to the expansion
of cultivated areas. Crop yield during 2013-2017 was 1.9-2.2 t/ha for varieties
suitable for distribution in Ukraine included in the State Register of Plants suitable
for distribution in Ukraine with a productivity of 3.5-5.0 t/ha. Therefore, it is
actually to search for reserves to further increase the yield of crops under the
conditions of global climate change, improve the quality of products and reduce the
negative impact on soil fertility and the surrounding natural environment. The
solution to this problem is possible by improving the elements of sunflower
cultivation technology, including the use of plant growth regulators.

The research was carried out during 2013-2017 in the experimental field of
PF "Bohdan and K" of Sniatynskyi district, Ivano-Frankivsk region. The placement
of options in the experiment is systematic with four repetitions. The predecessor of
the sunflower is winter wheat. Agrotechnical measures of cultivation in
experimental variants are generally accepted for the conditions of the western part of
the Forest-Steppe of Ukraine.

During the years of research, it was established that plant growth regulators
Vermymah and Vermyiodis influenced the intensity of growth processes of
sunflower plants, in particular, an increase in the leaf surface by 27-29 % and the
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net productivity of photosynthesis by 1.2-1.9 g/m? per day, or by 16-25 %
compared to the control.

A similar effect of the researched growth regulators on the formation of
indicators of the structure of reproductive organs (basket diameter, number and
weight of 1000 seeds) was established. Based on the mathematical and statistical
analysis of the influencing factors and the proposed models, the structural indicators
were directly correlated with the yield and provided 8-15 % higher yield increases
than the control.

The highest seed yield of hybrids NK Brio and NK Rokki was obtained in
the variants of two-time foliar application of the plant growth regulator Vermymah
at the rate of 6 I/ha, respectively 3.64 and 3.51 t/ha, and Vermyiodis at the rate of 4
I/ha, respectively 3.66 and 3.52 t/ha.

The researched preparations provided a significant improvement in the
quality of sunflower hybrids, in particular, the oil content increased by 1.2-2.4 %,
oil yield — by 0.22-0.58 t/ha and acid number indicator decreased by 0.04-0.1 %.

In all options with the use of Vermymah and Vermyiodis growth regulators
by one-time and two-time application of NK Brio and NK Rokki hybrids to growing
sunflower plants compared to the control, conditional net income increased by UAH
2193-4014/ha, the level of profitability — by 12.7-22.7 %, and the cost price of
sunflower seeds decreased by UAH 303-518/ton.

Keywords: sunflower hybrids, leaf surface area, productivity, plant growth
regulators, photosynthesis, seed quality.
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Uucruryt cinscpkoro rocnogapersa Kapnarcekoro periony HAAH

2JIbBiBCHKHI HALIOHANILHUI YHIBEPCUTET IPUPOJOKOPHCTYBAHHS

S[IpukapnaTchbka JEpKaBHA CLIbCHKOTOCHOAApPChKa AociigHa cranuis ICT
Kapmnarcekoro periony HAAH

43axinHoyKpaiHChKUI HAIOHAILHUH yHIBEPCUTET

SAnapar Ipesunii HanionanbHoi akagemii arpanux HayK YKpainu

®opMyBaHHSI NPOAYKTUBHOCTI ri0puaiB COHSIIIHUKY 32 3aCTOCYBAHHS
peryJsiTopiB pocTy pocJIMH

CoHSIIHAK — OCHOBHA OJNiHA KyJIbTypa B YKpaiHi, sika 3a0e3redye Maibke
90 % BupoOHMITBA Oii, OOCATH SIKOT IIOPIYHO 30UTBIIYIOTBCS B OCHOBHOMY 3a
pPaxyHOK pO3IIMPEHHA TIIOCIBHUX IIIONI. YPOXKAHHICTE KyIbTypH BIIPOJIOBXK
2013-2017 pp. cranoBmia 1,9-2,2 T/ra 3a BHeceHHX OO0 JlepkaBHOTO pEECTpY
POCIIHH COPTIB, NPUAATHAX U MOIIMPEHHS B YKpaiHi, 3 MPOIYKTHBHICTIO 3,5—
5,0 t/ra. ToMy axTyaJdbHHUM € TOIIYK pPE3ePBIB MOAANBIIOr0 30iJIbLICHHS
BPOXKaHOCTI KYJIBTYpH 32 YMOB INIOOAJIbHUX 3MiH KJIiMary, HOJIMIICHHS SKOCTI
NpPOAYKLil Ta 3MCHIICHHS HEraTHBHOTO BIUIMBY Ha POJIOYICTh IPYHTIB i
HABKOJIMIIHE MPUPOJHE cepepoBuile. Po3B’s3aHHS 1ii€l mpobieMu MOXIMBE 3a
BIOCKOHAJICHHS €JIEMEHTIB TEXHOJIOTil BHPOIIYBAHHS COHSIIHUKY, 30KpeMa i
3aCTOCYBaHHS PETYISATOPIB POCTY POCIHH.

ExcriepumenrtanbHy poboTy BHKOHaHO BrpomoBx 2013-2017 pp. Ha
nocrigaomy mormi I1® «borgan i K» CHstuHChKOTO patioHy [Bano-®paHKiBCEKOT
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obmacti. Po3MmimeHHS BapiaHTiB y JOCHII CHCTEMAaTHYHE 3a YOTHPHUPA30BOIO
noBropeHHs. [lonmepeHuK COHSIIHMKY — TMIICHUIS O3MMa. ATPOTEXHIYHI 3aXOIu
BUPOILYBAaHHA KyJIbTYpU Y BapiaHTaxX HOCTiTy — 3araJbHONPUHHATI Ui yMOB
3axigHoi yactunu Jlicoctemy Ykpainu.

3a pOKH JOCHIIKEHHA BCTAHOBIEHO, IO PEryIATOPU POCTY POCIHH
BEepMHMar i BEpPMUHOJIC BIUIMBAIM HA iHTEHCHBHICTH POCTOBHUX IIPOLECIB POCIHH
COHSIIITHUKY, 30KpeMa CIiocTepiraiay 30UIbIIeHHs JUCTKOBOI IMoBepxHi Ha 27-29 %
Ta YMCTOI TIPOMYKTHBHOCTI (oTocuuTesy Ha 1,2-1,9 r/m? 3a 106y, abo Ha 16-25 %
TIOPIBHSTHO 3 KOHTPOJIEM.

BceranoBneHo aHanoriyHUK BIUIMB JOCHIIKYBaHHX PETYIATOPIB POCTy Ha
(dbopMyBaHHS MMOKa3HHUKIB CTPYKTYPU PEMPOLYKTHBHHX OpraHiB (AiaMeTp KOIIHKa,
KijbpkicTh Ta Maca 1000 HacinuH). Ha OCHOBI MaTeMaTH4HO-CTATUCTUYHOTO aHAIZY
3a (pakTOpaMH BIUIUBY 1 3aIPOIIOHOBAHMMHU MOJENSMH CTPYKTYPHI NOKa3HUKH Oyl
B TIPSIMill KOpeIsIiiHIN 3aJIe)KHOCTI 3 ypoXkaiHICTIO 1 3a0e3neuniy Buii Ha 8—15 %
HPUPOCTH BPOXKAIHOCTI O KOHTPOJIIO.

Haiiunry Bposkaiinicts Hacinus riopuais HK Bpio i HK Pokki orpumano y
BapiaHTax JBOPAa30BOTO II03aKOPEHEBOTO BHECEHHS DEryjiaTopa POCTy POCIHH
BepMHUMar y Hopmi no 6 n/ra (BiamosigHo 3,64 1 3,51 1/ra) Ta BepMuiiogic y Hopmi
o 4 n/ra (BiamoBigHo 3,66 1 3,52 T/ra).

JocnimkyBaHi npenapaty 3a0e3MeqriId iCTOTHE MOJIMIICHHS SKOCTI 3epHa
ribpuaiB COHSIIHUKY, 30KpeMa BMicT oii 3pocraB Ha 1,2-2.4 %, Buxix omii — Ha
0,22-0,58 1/ra Ta Ha 0,04-0,1 % 3MeHITYBaBCS MOKA3HUK KUCIOTHOTO YHUCTIA.

YV Bcix BapiaHTax 3aCTOCYBaHHs PETYJIATOPIB POCTY BEPMUMAr i BEpMHUIOIIC
JUISL OZTHO- 1 JIBOPa30BOTO BHECEHHS 110 BETETYIOUHX POCIIHHAX COHSIIHHUKY TiOpuaiB
HK Bpio i HK Pokki nOpiBHSHO 10 KOHTPOJIIO YMOBHO YHCTHI TOXif 301IbIIyBaBCs
Ha 2193-4014 rpu/ra, piBeHb peHtabenbHocTi — Ha 12,7-22,7 %, a cobiBapTicTh
HACiHHS COHSIIHMKY 3MeHInyBanacs Ha 303—518 rpu/T.

KnawouoBi ciaoBa: riOpumy COHAIIHWKY, IUIOMIa JIMCTKOBOI IOBEpPXHI,
TIPOAYKTHUBHICTb, PETYISTOPH POCTY POCIHH, POTOCHHTE3, SKICTh HACIHHSL.

Introduction. The development and implementation of new or
improved technologies of sunflowers cultivation in agricultural production
are one of the main conditions for increasing production efficiency and
increasing the gross harvest of this crop. Currently, the level of use of the
biological potential of sunflowers is only 50 %. Among the reasons for this
is non-compliance with the basic requirements of crop rotation and crop
cultivation technology [6, 14, 30].

In the scientific publications of many authors (S. M. Kalenska,
I. I. Klymenko, V. V. Moisienko, V. O. Skydan, S. P. Tanchyk,
Yu. I. Tkalich, etc.) the main aspects of increasing sunflower productivity
are quite widely disclosed. They represent a wide range of positive effects
of plant growth regulators, and it has been proven that new preparations of
domestic production correspond to the best world samples in terms of
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technical indicators and cost level and their effectiveness [7, 9, 10, 12, 15,
17, 18, 20].

The use of plant growth regulators and microfertilizers in hybrid
sunflower seed production is economically justified has been established so
long as the cost of the obtained increase in seeds of parental lines and
hybrids of sunflower exceeds the cost of preparations and the cost of
protecting plants from diseases [2, 16, 22]. It is important to take this
component into account during their application at the same time as treating
seeds or spraying plants with herbicides, as an integral element of modern
technologies for growing high-quality sunflower seeds [11, 13, 24].

Growth regulators increase the resistance of plants to adverse factors
of natural or anthropogenic origin (critical temperature drops, moisture
deficiency, toxic effects of pesticides, damage by diseases and damage by
pests). Their use makes it possible to fully realize the potential of plants
embedded in the genome by nature and selection, to regulate the ripening
period, to improve the quality and increase the productivity of agricultural
crops [1, 28, 30].

Plant growth regulators influence the processes of adaptation to
adverse conditions due to their ability to intensify the activity of the cellular
apparatus and change the structure of plants, which is manifested in the
strengthening of frost resistance and the weakening of the phytotoxicity of
plant protection agents, etc. [3, 21, 26].

The mechanism of these phenomena was made possible by research
at the cellular and molecular levels. In particular, it was established that the
increase in frost resistance is caused by an increase in the proportion of
bound water under the influence of plant growth regulators and an increase
in the content of proteins and carbohydrates, which support the structural
and functional organization of the plant, reduce the temperature of the
transition of the cytoplasm from a liquid to a solid state [5, 25, 29].

An analytical review of the results of experimental studies on the
effectiveness of plant growth regulators indicates their importance in the
technology of sunflower cultivation. However, in the conditions of the
western part of the Forest-Steppe, the effectiveness of the use of plant
growth regulators Vermymah and Vermyiodis in sunflower cultivation
technology has not yet been studied sufficiently [4, 8, 23].

Materials and methods. Experimental research was carried out
during 2013-2017 in the experimental field of PF "Bohdan and K" of
Snyatynskyi district, Ivano-Frankivsk region. According to the "Agreement
on scientific cooperation” with HEI "Podilskyi State University" and the
association "Bioconversion", is a basic enterprise for carrying out scientific
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research, testing and introducing plant growth regulators, destructors, new
organic fertilizers produced by the association's enterprises into production.

The total experimental area — 70 m?, the accounting area — 50 m2,
The placement of options in the experiment is systematic with four
repetitions. The predecessor of the sunflower is winter wheat. Agrotechnical
measures of crop cultivation in the experimental variants are generally
accepted for the conditions of the western part of the Forest-Steppe of
Ukraine, except for the factors that were studied.

Scheme of the experiment: factor A — frequency of spraying (single,
double); factor B — preparations Vermymah (5 I/ha), Vermymah (6 I/ha),
Vermyiodis (3 I/ha), Vermyiodis (4 I/ha); factor C — sunflower hybrids NK
Brio, NK Rokki.

Biopreparations Vermymah and Vermyiodis contain macro- and
microelements, including magnesium (4 %) and iodine (2 %), vitamins,
phytohormones and wuseful microorganisms, which ensured optimal
physiological processes of the development of the agrocenosis of the
culture [8].

The research was carried out in accordance with the principle of a
single logical deduction, the rules of expediency, accuracy and reliability of
the results of the experiment with the necessary documentation. State
standards and technical conditions were used during crop yield accounting
and in the process of determining grain quality indicators.

During the years of the research, the meteorological conditions were
typical and fully reflected the agro-ecological and climatic resources of the
Western Forest-Steppe of Ukraine, which makes it possible to use
experimental data in production conditions.

The soil of the experimental plots — sod-podzolic, medium-loamy,
superficially glazed and characterized by the following agrochemical
parameters: humus content according to Tyurin — 3.05-3.39 %; the content
of easily hydrolyzable nitrogen according to Kornfield — 67-76 mg/kg;
mobile phosphorus and exchangeable potassium according to Chyrikov —
118-124 and 108-113 mg/kg, respectively; pHsat by the potentiometric
method) — 4.54-5.20.

The main cultivation of the soil after harvesting the predecessor,
winter wheat, included husking of stubble and ploughing, pre-sowing —
early spring harrowing and pre-sowing cultivation with the application of
mineral fertilizers NaoPsgo.

The sunflower was sown after constant warming of the soil at a
depth of 10 cm to 10-12 °C. The method of sowing is of wide-row type (70
cm), and the depth of seed wrapping is 5-6 cm. The seed sowing rate is
70,000 germinated seeds/ha.
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Spraying sunflower plants with Vermymah and Vermyiodis plant
growth regulators during the growing season was carried out twice: the first
— VVSN 14-19, the second — VVSN 28-35.

Mathematical analysis of yield indicators was performed using
dispersion and correlation-regression methods on a computer using modern
packages of application programs Exel, Statistica 6.0 [19].

Results and discussion. Formation of productivity of agricultural
crops in agrocenosis is a set of processes of nutrition, growth and
development of plants, transformation of matter and energy. It was
established that the use of plant growth regulators Vermymah and
Vermyiodis for foliar fertilization contributed to the activation of linear
growth of crop plants.

One-time spraying of sunflower hybrid plants with Vermymah
growth regulator (6 I/ha) in the flowering phase ensured a linear increase of
10-12 cm in crop plants, two-time spraying of 6 I/ha — 12—-13 ¢cm compared
to the control.

The productivity of the agrocenosis of sunflower hybrids, different in
origin, is formed by the effective use of sunlight energy, the level of
providing them with carbon dioxide, nutrients and hydrothermal conditions
of plant life.

Technological measures of crop cultivation, in particular, the use of
plant growth regulators in technologies, must be considered as methods of
optimizing the conditions for the formation of the productivity of the leaf
apparatus, and the process of accumulation of the mass of dry matter, which
is determined, first of all, by the size of the area of the leaf surface of the
crop, which is formed by plants per unit area and its photosynthetic
potential.

It was investigated that the growth regulators Vermymah and
Vermyiodis significantly influenced the size of the sunflower assimilation
surface of hybrids NK Brio and NK Rokki. The dynamics of changes in the
leaf surface area in the phases of the growing season are shown in Figure 1.

It was established that in the case of one-time spraying of plants with
a Vermymah growth regulator (6 I/ha) in the flowering phase (VVSN
61-69), the area of the assimilation surface of the hybrid NK Brio
sunflower was 11.6 thousand m?/ha (+27 %) greater compared to control.
With the application of Vermyiodis (4 1/ha), the area of the assimilation
surface increased by 11.8 thousand m?ha (+29 %). In the variants of
growing the NK Rokki hybrid with the application of the mentioned
preparations, the area of the assimilation surface was larger by 11.4
thousand m?/ha (+29 %) and 11.7 thousand m?/ha (+27 %), respectively.
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Fig. 1. Dynamics of the formation of the leaf surface area of sunflower plants
hybrids NK Brio and NK Rokki depending on the application of growth
regulators (average for 2013-2017), thousand m%/ha

During two sprayings of sunflower plants of the NK Brio hybrid in
the flowering phase (VVSN 61-69) with Vermymah growth regulator
(6 I/ha each), the leaf surface area was 51.8 thousand m?/ha or increased by
34%, and in the application variant of the Vermyiodis preparation (4 I/ha),
respectively — 52.1 thousand m?/ha, which is 35 % more compared to the
control.

Researches has established the effect of spraying plants during the
growing season with Vermymah and Vermyiodis growth regulators on
increasing the photosynthetic potential and net productivity of sunflower
agrocenosis of NK Brio and NK Rokki hybrids (Table 1).
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1. Photosynthetic productivity of sunflower hybrids depending on the
use of plant growth regulators (average for 2013-2017)

Photosynthetic Net photosynthesis
5 _ potential of sowing productivity
f l:>; £ | Norm of growth regulator | (seedling period-wax (flowering phase,
S=E (factor B) ripeness, VVSN | VVSN 61-69), g/m?
FE 3 10-83), million per day
E~ m2d/ha
Hybrid NK Brio (factor C - C;)
Control 2,178 6,5
Vermymah, 5 I/ha (B1) 2,594 7,7
S~ Mermymah, 6 I/ha (Bo) 2,603 7.8
=< Vermyiodis, 3 I/ha (Bs) 2,587 7.7
Vermyiodis,4 I/ha (B.) 2,612 7,8
Vermymah, 5 I/ha (B1) 2,785 7,9
g g ? Vermymah, 6 I/ha (B,) 2,834 8,1
~ = = [Vermyiodis, 3 I/ha(Bs) 2,796 8,0
Vermyiodis,4 I/ha (B.) 2,840 8,3
Hybrid NK Rokki (factor C - Cy)
Control 2,087 6,3
Vermymah, 5 I/ha (B:) 2,527 7,6
o _ Mermymah, 6 I/ha (By) 2,575 7,8
2 \Vermyiodis, 3 l/ha(Bs) 2,516 77
» Vermyiodis,4 I/ha (Ba) 2,584 7.9
Vermymah, 5 I/ha (B:) 2,683 8,1
g 2 ? Vermymah, 6 I/ha (B,) 2,742 8,0
= = <= Vermyiodis, 3 I/ha(Bs) 2,690 7,9
Vermyiodis,4 I/ha (B.) 2,785 8,2
LSDy s factor A 0,35 1,79
LSD, s factor B 0,25 2,15
LSD, s factor C 0,14 0,45
LSDys interaction AB 0,02 0,22
LSDy s interaction AC 0,05 0,35
LSD, s interaction BC 0,02 0,50
LSDg s interaction ABC 0,01 0,07

Note: factor A is the frequency of spraying (single, double); factor B — preparations
Vermymah, 5 I/ha, Vermymah, 6 I/ha, Vermyiodis, 3 I/ha, Vermyiodis, 4 I/ha; factor C —
sunflower hybrids NK Brio, NK Rokki.

According to the results of the dispersion analysis, the nature of the
influence of the factor characteristics during one- and two-time spraying of
sunflower hybrid plants with Vermymah and Vermyiodis growth regulators
on the level of photosynthetic potential of the agrocenosis was established
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(Figs. 2, 3).

Interaction Interaction Other
InteractiofC : 0.1 ABC ; Ofactors: 7.4 Factor A 110

BC:0.2 .
Interaction “’ / / /
AB:2.6

Factor C ;
2.2

FactorB ; 77.5

Fig. 2. The influence of plant growth regulators on the photosynthetic
potential of the agrocenosis of sunflower hybrids during the period
""seedlings — wax maturity" (average for 2013-2017), %

Over the years of research, it was established that factor B (plant
growth regulators) has the largest specific weight among influencing factors
— 77.5 %, factor A (spray frequency) — 10 %, and factor C (sunflower
hybrid) — 2.2 %, the interaction of AB factors — 2.6 %, the rest — do not
have a significant impact on the result.

Similar results of the significant influence of factor B (plant growth
regulators) on the net productivity of photosynthesis of sunflower
agrocenosis were obtained in the flowering phase (VVSN 61-69) (Fig. 3).

Factor B (plant growth regulators) had the greatest impact on the
resulting trait - 85.2%, factor A (spraying frequency) — 3.6% less, the rest
of the research factors had no significant impact.
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Interaction
Interaction . )
AC:0 BC; 04 Interaction R ?ﬂ_l‘_ﬂg 5
' ABC:04 €07
Factor C ; ?/ Fac;ot;A ;
0.1 / :
/
Interaction
AB:1.1

FactorB ;
85.2

Fig. 3. The influence of plant growth regulators on the net productivity
of photosynthesis of the agrocenosis of sunflower hybrids in the
flowering phase (average for 2013-2017), %

The elements of the crop structure are an integral part of forming the
productivity of agricultural crops. Over the years of research, the influence
of plant growth regulators of the new generation — Vermymah and
Vermyiodis on the formation of individual productivity of sunflower
hybrids has been established. According to the results of the dispersion
analysis of the research results, the influence of factors on the formation of
elements of the structure of the sunflower crop (diameter of the basket and
weight of 1000 seeds) was determined. (Fig. 4).
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Interaction ABC : 0.1 Other factors: 14.7

Interaction BC-;.... v, FactorA ;: 7.6
Interaction.... Sl V///
Interaction St

AC:0 ‘

Factor C ; 0.6
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Interaction Interaction Other factors;
AC:0 BC: 0.5 Interaction... 4.6

FactorC ;1,1 '

Factor B ;
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weight of 1000 seeds (g)

Interactio-.

Fig. 4. The influence of plant growth regulators on the diameter of the
basket and the weight of 1000 seeds of sunflower hybrids (average for
2013-2017), %

It was established that the share of influence of the plant growth
regulator (factor B) was 74.2 %, spraying (factor A) — 7.6 %, and sunflower
hybrid (factor C) — only 0.6 %, the interaction of factors A and B — 2.7 %.

According to the effect of plant growth regulators Vermymah and
Vermyiodis on the mass of 1000 seeds, it was established that the share of
influence (factor B) was the largest - 69.3 %, the frequency of spraying
(factor A) — 23.4 %, and sunflower hybrid — only 1.1 %.
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According to the results of the study, it was established that in the
options for one-time spraying of sunflower plants of the NK Brio hybrid
with Vermymah and Vermyiodis growth regulators, the seed yield was
higher by 8.09-11.41%, in the case of two-time spraying — by 12.35-
14.86 %, respectively, compared to control (Table 2).

The highest seed yield of the NK Brio hybrid was obtained under the
most favorable climatic conditions for culture in 2017 — 3.96 t/ha, or 0.53
t/ha more compared to the control, and the lowest — in the less favorable —
2014 and 2015 — on average 3.31 and 3.40 t/ha, respectively. In the variant
with two-time application of Vermyiodis (4 I/ha each), the yield on average
over the years of the study was the highest and amounted to
3.66 t/ha, which is 14.86 % more compared to the control.

The use of correlation-regression analysis made it possible to
calculate the model of the influence of experimental factors on the grain
yield of the NK Brio hybrid according to the formula U = 1.146x + 0.0081,
while the coefficient of determination R? = 0.9449, which indicates the high
reliability of the result.

The results of the study of the effect of spraying with plant growth
regulators on the formation of the crop of the NK Rokki hybrid showed that
the highest crop yield was obtained in the variant of two-time spraying with
the preparation Vermyiodis (4 I/ha each) (Table 3).

The effect of a two-time application of the plant growth regulator
Vermyiodis (4 1/ha) for spraying plants of the NK Rokki hybrid on its yield
is shown in the form of a linear function U = 1.1834x — 0.1091. The
coefficient of determination R? = 0.9638 indicates a high level of influence
of the experimental factor on the resulting characteristic. In both cases, a
very close correlation was established between the effective and factor
characteristics, as evidenced by correlation coefficients close to 1.
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According to the results of the study, it was established that the plant
growth regulators we studied had a positive effect on the quality indicators
of sunflower seeds (Fig. 5).
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Fig. 5. The effect of spraying plants with growth regulators on quality
indicators of sunflower seeds (average for 2013-2017)

It was found that the application of different rates of plant growth
regulators Vermymah and Vermyiodis during a single spraying of
sunflower plants had an effect on increasing the oil content in sunflower
seeds of the NK Brio hybrid by 1.6 and 1.7 %, respectively, compared to the
control, the yield of oil — up to 0.25 and 0.23 t/ha; in the NK Rokki hybrid —
2.1 and 2.3 %, 0.23 and 0.25 t/ha, respectively.

In the case of two-time spraying of sunflower crops with plant
growth regulators Vermymah and Vermyiodis, the oil content in the seeds
of the NK Brio hybrid increased to 1.9 and 2.0 %, respectively, the oil yield
was up to 0.28 and 0.30 t/ha, and in the hybrid NK Rokki — respectively 3.2
and 3.3% and 0.33 and 0.34 t/ha.
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The decrease in acid number was established in all variants of the
experiment within the range of 0.04-0.1 mg/KOH per 1 g of oil.

In all variants of the experiment, the use of plant growth regulators
for one-time and two-time spraying of sunflower hybrids NK Brio and NK
Rokki conditionally net income increased by UAH 2193—4014/ha, the level
of profitability — by 12.7-22.7 % compared to the control. At the same time,
the cost price of sunflower seeds decreased on average by 303—518 UAH/t
compared to the control.

Conclusions

Growth regulators Vermymah and Vermyiodis contributed to the
activation of sunflower growth processes of NK Brio and NK Rokki
hybrids, which ensured a 27-29 % increase in the formation of the leaf area
apparatus and the value of the net productivity of photosynthesis by 7.7—
8.3 g/m? per day, or 20-25 % more compared to the control.

The highest seed yield of hybrids NK Brio and NK Rokki was
obtained in variants of two-time application of the plant growth regulator
Vermymah (6 I/ha each) respectively — 3.64 and 3.51 t/ha and Vermyiodis
(4 I/ha each) — respectively 3.66 and 3.52 t/ha.

The use of growth regulators ensured a significant improvement in
the quality of sunflower hybrids, in particular, the oil content increased by
an average of 1.2-2.4 %, oil yield — by an average of 0.22—0.58 t/ha, and by
0.04-0.1 % decreased acid humber value.

In all variants of the experiment, conditional net income increased
by 2193-4014 UAH/ha, the level of profitability — by 12.7-
22.7 %, and the cost of sunflower seeds decreased by 303-518 UAH/ton
compared to the control.
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