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The article demonstrates the conclusions of an experimental field study on the influence of
different types of fertilizers on the dynamics of growth and development of sunflower hybrid plants.
During the experiment, the characteristics of changes in biometric indicators of plants depending
on fertilizer were investigated. A comparative assessment of the influence of mineral fertilizers on
the yield of sunflower was carried out. The purpose of the research was to study the influence of
mineral fertilizers (nitroammophoska, ammophos) on the growth and development of sunflower
and its yield. The research was conducted at the experimental site of the Agronomichne Research
Farm of the Vinnytsia National Agrarian University, located in the village of Agronomichne,
Vinnytsia district of Vinnytsia region. For the field experiment, hybrids of the Swiss selection
Sumiko, Alcantara and the French selection LG 59580 A were chosen; mineral fertilizers -
nitroammophoska (NeoPsoKso) and amphos (NH,).HPO.

Based on the assessment of the hydrothermal regime of multi-term sunflower crops, the
possibility of using sunflower in variants with mineral nutrition was analyzed. The general stress
resistance and adaptability of this species to use in variants of different application of mineral
fertilizers were determined. The role of hydrothermal conditions during the growing season on the
formation of the biochemical components of the yield was evaluated, which ultimately made it
possible to formulate prognostic options for the formation of the indicator depending on the
variability of weather conditions, the dynamics of the formation of the amount of precipitation and
the level of average daily temperatures. Conclusions were made regarding the value of sunflower
for multipurpose use on gray forest soils in conditions of unstable moisture, which allows for the
development of agro-technological solutions in the field of using sunflower as the main oil crop
on the basis of this.

Key words: sunflower, growing season, mineral fertilizers, seeds, fertilizing, yield, heavy
metals, oil quality.

Table 1. Fig. 3. Lit. 15.

Statement of the problem. The main and irreplaceable source of vegetable oil
Is the one-year sunflower or Helianthus annus. For the 2024 harvest, sunflower has
already been sown on 5 million 123.9 thousand hectares (96.9%) and it is the leader
among spring crops this year (for comparison, in second place among spring corn,
the sowing of which has already been completed and under which 3 million 895.2
thousand ha) [1, 3, 10]. The assortment of sunflower hybrids, both of foreign and
domestic production, leaves Ukrainian producers with a wide choice for the
conditions of each farm [2, 4, 6, 9]. Modern hybrids have a significant yield and oil
potential. Each element of crop cultivation technology plays its own unique role in
shaping the yield of sunflower seeds in the conditions of the Steppe of Ukraine. In
production, the potential of varieties and hybrids is not sufficiently revealed,
therefore one of the ways to increase the yield of sunflower is to improve the
elements of cultivation technology [7, 13, 14].
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Relevance of the topic. Post-sowing fertilization plays an important role in any
sunflower fertilization system. Most often, complex mineral fertilizers, double or
complete, are used for this. A traditional complex fertilizer for post-sowing
application is nitroamophoska. However, if the soil is well supplied with potassium,
it is more effective to use ammophos, which is confirmed by previous studies [5, 8,
11].

Therefore, the purpose of our research was to determine the effect of various
forms of post-sowing complex fertilizers on the formation of sunflower seed yield
and to determine the most effective of them.

The purpose and tasks of the research. The experiment was a two-factor
field experiment. The scheme of the experiment included six options in
triplicate. According to factor A, three hybrids were studied: Sumiko, LG 59580,
Alcantara. The peculiarities of the formation of varietal productivity by factor
were studied in two forms of fertilizers for post-sowing fertilization: traditional
nitroammophos (control) and ammophos [7, 12, 15].

To compare the use of two forms of mineral fertilizers for post-sowing
sunflower fertilization and to determine the best one for recommendation to
agricultural production, approved according to this purpose:

- to study the formation of the yield of sunflower seeds depending on
different forms of fertilizers for post-sowing fertilization;

- to determine the structural indicators of seed yield, formed under the
influence of nitroammophos and ammophos.

Conditions and methods of research. Research was conducted at the
VNAU experimental field during 2023-2024 on gray forest soils. The soil cover
was represented by gray forest soils with the average potential of soil fertility
conditions with the following agrochemical indicators: humus content - 2.68%,
easily hydrolyzed nitrogen - 81.9 mg/kg of soil, mobile phosphorus - 155.5
mg/kg of soil, exchangeable potassium — 105.7 mg/kg of soil, pHkcl — 5.8. The
mechanical composition of the soil is medium loam. Analysis of the results of a
study conducted in 2023-24 on the influence of different forms of mineral
fertilizers used for pre-sowing fertilization on the formation of sunflower seed
yield. In general, the weather conditions for the 2023-2024 research years were
favorable for sunflower cultivation, weather factors did not have a significant
impact on the formation of a high yield and quality of sunflower seeds, except
for 2024, since the heat that began in July suppressed part of the crops.

The scheme of the experiment included six options in triplicate. According
to factor A, three hybrids were studied: Sumiko, LG 59580, Alcantara. The
peculiarities of the formation of varietal productivity by factor were studied in
two forms of fertilizers in post-sowing fertilization: traditional nitroammophoska
(control) and ammophos. Mineral fertilizers were applied at the rate of 50 kg/ha
in physical weight, which corresponded to 24-27 kg/ha d.r.

Presentation of the main research material. The level of productivity is
largely determined by the structure of the reproductive organs. The structural
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indicators include, in particular, the diameter of the cob, the number of seed rows and
the number of seeds in each row. The last two indicators are closely correlated with
the diameter of the cob, so let's consider this important indicator. Determining the
diameters of sunflower inflorescences of studied hybrids by year showed the
influence of the use of different forms of mineral fertilizers on the formation of
generative organs of sunflower.

The indicators obtained in Table 3.1 show that the size of the sunflower basket
was influenced by both weather conditions and fertilizers of the year: in 2023, which
was more favorable for these hybrids, the diameter ranged from 20.7 to 28.4 cm; in
2023, the diameter ranged from 20.7 to 28.4 cm; in 2023 the basket was larger than
in 2023 because weather conditions were more favorable for these hybrids. LG
59580 hybrids had the largest baskets, according to the yield - from 27.2 to 28.4 cm.
The inflorescence of the Sumiko hybrid was 2 cm smaller in diameter, and the
inflorescence of the Alcantara hybrid barely exceeded 20 cm. When spraying with
amphos, the inflorescences of Alcantara hybrids were almost 2 cm larger than when
spraying with nitroammophos. The least sensitive in this respect were the Sumiko
hybrids, the head diameter of which varied little depending on the type of fertilizer,
and the difference between the first and second varieties was less than 1 cm.

Annual differences in the head diameter of hybrids caused by different pre-
sowing fertilizers were ambiguous. For example, the heads of the Sumiko hybrid
between 2023 and 2024 differed by only 0.3-0.5 cm, which means that this hybrid is
more tolerant to weather conditions; for hybrid LG59580, heads in 2024 were
smaller by 0.6-1.0 cm than in the previous year; for hybrid LG59580, heads in 2024
were smaller by 0.6-1.0 cm than in the previous year. For hybrid Alcantara, the
difference was 1.9-3.1 cm. In other words, hybrids were most affected by weather
conditions during the growing season .

The plants from the last cross not only had the smallest heads, but were also the
least responsive to fertilizer changes. The difference between the two varieties with
different fertilizers was only 0.7 cm. The response of the other two hybrids was the
same: 1.6 cm. Thus, for many years it was not understood that the diameter of the
head depends on the type of fertilizer. The next two indicators, the number of rows of
seeds in a head and the number of seeds in a row, directly depend on the previous
indicator - the diameter of the head. Thus, the maximum number of rows in 2023
was 66-67 for the LG 59580 hybrid head, the Sumiko hybrid had 2-3 fewer rows,
and the Alcantara hybrid had the lowest number - 54-55. Hybrid Sumiko responded
more significantly to the form of fertilizer than the other two investigated hybrids.

In 2023, the number of rows was also reduced by one or two for all hybrids due
to smaller heads. Of the three hybrids used in the experiment, the LG 59580 hybrid
turned out to be the most plastic, which was almost independent of the year's
conditions. So, the number of rows in 2023 was 66-67, while in 2024 - 65-66. This
cross also turned out to be the most tolerant to the type of pre-sowing fertilizer, while
the other studied hybrids reacted more significantly, changing this indicator by two
lines.
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Table 1
Morphological indicators of sunflower hybrids depending on the application
of mineral fertilizers
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antara Amophos 22,6 1,9 [195(07 |55 | 1 |54 | 2 |24 | 3 |22 | 2

source: formed on the basis of own research

The number of seeds per row in 2023 ranged from 21 to 30. Hybrid LG 59580
had the highest number of seeds formed at 28 to 30. The other hybrids were almost at
the same level, with an estimated number of 21-25 seeds per row. Sumico and
Alcantara hybrids responded more significantly to forms of fertilizers, forming three
seeds in a row on ammophos than on nitroamophos; LG 59580 was more plastic; LG
59580 was more plastic, forming three seeds in a row on amophos than on
nitroamophos; and LG 59580 was more plastic, forming three seeds in a row on
nitroamophos than on amophos. In 2024, the number of seeds in a row was 1-2 seeds
less and amounted to 20-28 seeds in a row. The largest number of seeds, as in the
previous year, was formed by the hybrid LG 59580 - 26-28 seeds. The other two
hybrids had similar indicators - from 20 to 23 seeds in a row. All hybrids reacted
equally to forms of fertilizers, forming two more seeds in a row when using
ammophos than when using nitroamofoska. Since the indicators varied greatly
between years of research, to determine the dependence of the morphological
parameters of the sunflower head on the form of pre-sowing fertilizer application,
average data for two years were obtained. The results of the calculations are shown
in Figure 1. As can be seen from the figure, the hybrid LG 59580 was characterized
by the highest level of indicators, the diameter of the inflorescences of this hybrid
was 26.7-28.1 cm, and the number of seeds in a row reached 27-29 pieces.

Alcantara hybrid was noted for the lowest level of development of
morphological indicators, its plants had an average diameter of the head at the level
of 19.8-21 cm with the number of seeds in each row at the level of 20-23 pieces.
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Fig. 1. Average morphological indicators of sunflower heads over two years
source: formed on the basis of own research

The Sumiko hybrid reacted most noticeably to the change in the form of the
post-sowing fertilizer, when adding ammophos, its diameter increased by 1.4 cm and
the number of seeds by 2 per row. The hybrid LG 59580 was the most plastic.

The analysis of the seed mass determination data of 2024 shows that the main
trends of influence are maintained. For all varieties, the indicators were lower than
the similar indicators of 2023. This confirms that each hybrid reacts differently to
growing conditions. The amount of precipitation during the growing season has a
particularly significant impact. Even with the same amount of precipitation, the
varieties showed different results. The weight of 1000 seeds in hybrid LG 59580 was
the highest. Here, the weight of 1000 seeds was 67.9 g when applying amphos and
64.0 g when using nitroamofoska; in second place - Alcantara hybrid; in third place -
hybrid LG 59580; in fourth place is the LG 59580 hybrid.

~ Sumiko ﬁ 5
Sumikozﬁ .
1G4 [
Alkantara 5# ;
Alkantara 6 |——

Fig. 2. The average weight of 1000 sunflower seeds over two years, ¢
source: formed on the basis of own research
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The response to pre-sowing forms of fertilizers in both of the above-mentioned
hybrids was similar, and it was 3.8 g and 3.6 g higher to amphos and nitroamophos
than to nitroamophos, respectively. The average weight of 1000 seeds in the Sumiko
hybrid was not significantly different from the Alcantara hybrid, but the response to
the form of pre-sowing fertilizer in this hybrid was less pronounced and it was plastic
to this factor. The difference between the two forms was on average 2.0 g. The best
results were obtained when applying ammophos. Thus, it can be seen that the LG
59580 hybrid proved to be the best in performance over two years of research on
average. The average indicators for the years of research confirmed the dependence
found in individual years. The most productive was the hybrid LG 59580, in an
average of two years it produced a seed yield at the level of 3.2-3.4 t/ha. Alcantara
hybrid had the lowest indicators, the yield in the last two variants according to the
scheme varied between 2.6-2.7 t/ha. Amophos applied at sowing had a better effect
than nitroamophos.

! , ditterence
Sumik - before control

__ LG
Alkantara

Fig. 3. Average yield of sunflower seeds over two years, t/ha
source: formed on the basis of own research

The difference to the control was 0.3 t/ha for Sumiko, twice that of LG 59580
and 6.6 times that of Alcantara hybrid. The last hybrid was practically indifferent to
the forms of fertilizers in post-sowing application.

Based on the results of determining the yield of sunflower hybrids depending on
the form of post-sowing fertilizer, the following conclusions can be drawn: the
highest level of productivity is characteristic of the LG 59580 hybrid.

The most sensitive to the form of the seeding fertilizer was the Sumiko hybrid,
for the Alcantara hybrid, the form of the seeding fertilizer was not of significant
importance. Amophos is significantly better as a seeding fertilizer.

The hybrids were characterized by other dependencies in the indicators for
fertilizer application. In addition, the highest fat content was obtained on variants
with the use of nitroamofoska. And it was 52.0 in the Sumiko hybrid.
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Table 2
Sunflower seed quality indicators, average for 2023-2024, %
- . Hybrids
Ne Fertilizer options Content, % Sumiko LG 59580 Alkantara
1 nitroammophoska fat 52,0 51,4 49,2
2 amophos 50,5 48,7 47,8
_ 50,90
X X 49,0
V, % 511

source: formed on the basis of own research

Such dynamics were observed in all the hybrids we studied, on all fertilizer
options. LG 59580 provided a reduction in fat content of 0.6% depending on the test
variant and hybrid.

Previous studies have proven that the influence on the profile of fatty acids
causes a change in their quantitative composition. At the same time, a change in the
ratio between unsaturated and saturated fatty acids is observed. And this, first of all,
changes the chemical properties of the obtained oil and determines its further use. In
sunflower and rapeseed oils, this ratio increases, which causes an increase in the
iodine number, that is, will lead to a decrease in the resistance of the oil to oxidation
processes.

Conclusions and prospects for further research. The Sumiko hybrid reacted
most noticeably to the change in the form of the post-sowing fertilizer, when adding
ammophos, its diameter increased by 1.4 cm and the number of seeds by 2 per row.
The hybrid LG 59580 was the most plastic. According to factor A, the hybrid LG
59580 has the best biological potential. Its indicators of the weight of 1000 seeds
differed from the other examined hybrids Sumiko and Alcantara by 7.4-5.6 and 3.4-
3.2 g, respectively. The LG 59580 hybrid had an average of 392-435 more seeds than
the Sumiko hybrid and 675-682 more seeds than the Alcantara hybrid over two
years.
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AHOTAIIA
®OPMYBAHHA ITPOJYKTHBHOCTI COHALIHUKY 3A/TEZKHO BIJT
EJIEMEHTIB TEXHOJIOI'TI BUPOILITYBAHHS B YMOBAX
ITPABOBEPEKHOT O JIICOCTEITY YKPAIHH

Cmamms 0demMoHcmpy€e 6UCHOBKU eKCNEPUMEHMATIbHO-NOIbOBO20 OOCTIOHNCEHHS U000 BNIUBY
Pi3HUX 8U0i8 000pU8 HA OUHAMIKY pOCmy U pPO36UMK)Y POCIUH 2iopudieé conswnuxa. I1io uac
eKxcnepumMenmy O00CIHIOHNCeHO XapaKmepucmuKky 3smin 0ioMempuyHux NOKA3HUKI8 POCIUH 3ATIeHCHO
8i0 y0obOpenus. Ilposedeno nopieHsibHy OYIHKY GNIUEY MIHEPANbHUX 000pU8 HA 8PONCAUHICID
COHAWMHUKA.

Memoto Oocniodxcenv - 6y10 BUBUUMU  BNIUE 3ACMOCYBAHHS MIHEPANbHUX 000pU8
(Himpoamodghocka, amogoc) pocmy Ui po3BUMKY COHAWHUKA | 1020 YPOoscauHicmyb. J{OCTiONCeHHs.
npogoounucy Ha O0o0CnioHiu Oinsanyi  Haykoeo-docnionoco eocnodapcmea  «AepoHomiuney
Binnuyvroco nayionanvmoco azpapHnozo yuisepcumemy, wjo 3Haxooumscsi y c. Aeponmomiume,
Binnuyvroco paiiony Binnuyvkoi o6a. /[ nonvogozo excnepumenmy 0Oyio obpaHo 2iopudu
weetiyapcovkoi cenexyii Cymixo, Anekanmapa ma gpanyysvroi cenexyii LG 59580 A4; minepanvni
0o6pusa — nimpoamogocka (NeoPeoKso) ma amogpoc (NH4),HPO.

Ilpoananizosano, Ha niocmasi OYiHKU 2IOPOMEPMIUHO20 PEAHCUMY PIZHOCMPOKOBUX NOCIBI8
COHAWMHUKY, MOICTUBICMb GUKOPUCMAHHS COHAWHUKY V 8APIAHMAX 3 MIHEPATbHUM HCUBTEHHSM.
Busnaueno 3acanvmy cmpecocmiiikicmv i adanmugHicmes ybo20 6U0y 00 BUKOPUCMAHHA Y
8aPIAHMAX PI3HO20 BHeCeHHs MIHepalbHUX 000pus. Ilposedeno oyinKy poi 2i0pomepMivHUx ymos
nepiody eecemayii Ha GopmysanHs OIOXIMIUHUX CKIAOOBUX CEHOPMOBAHOI YPOICAUHOCMI, WO
003601U10 ) NIOCYMKY CPOpMYNI08amu RPOSHOCMUYHI 8apianmu opmMy8aHHs NOKA3HUKA 3ANEHCHO
8I0 MIHAUBOCMI NO2OOHUX YMOB, OUHAMIKU GOpMYBaHHA CyMU ONnaodis i pieHs cepeOHb000006UX
memnepamyp. 3pobieHO BUCHOBKU WO0O00 YIHHOCMI COHAWMHUKY 00 0a2amonpoiibHozo
BUKOPUCMAHHA HA CIpUX JNICOBUX IPYHMAX 6 YMOBAX HECMIUKO020 380JI0M4CEHHS, W0 00380JI€
PO3poOIAMU HA NIOCMABL YbO20 ACPOMEXHON02IUHI PilleHHs V chepi BUKOPUCMAHHS COHAUMNHUKY 5K
OCHOBHOI ONItIHOT KYTbmypu

Kniouosi cnosa: conswHuk, 6ecemayiinuti nepioo, MiHepaibHi 000puUsda, HACIHHA,
NIONCUBTIEHHSL, YPOAICAUHICMb, BANHCKI MEMANU, AKICMb 0.
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	МІНІСТЕРСТВО ОСВІТИ І НАУКИ УКРАЇНИ
	У статті представлено результати досліджень у 2021–2023 рр. щодо контролю щільності популяції колорадського жука (Leptinotarsa decemlineata Say.) на посадках картоплі сорту Мирослава за одноразового обприскування інсектицидами й впливу на формування у...
	На основі отриманих даних упродовж 2021–2023 років технічна ефективність досліджених препаратів проти личинок шкідника протягом двох тижнів була на рівні 100 %, порівнюючи з контролем, кількість особин на якому в цей період сягала 44,4 екз./рослину, з...
	Ключові слова: картопля, колорадський жук, інсектициди, обприскування, технічна ефективність, урожайність.
	Табл. 3. Літ. 18.
	Постановка проблеми. Тривале використання обмеженого асортименту інсектицидів для захисту посадок картоплі призвело до різкого зниження їхньої ефективності внаслідок появи у шкідника резистентних популяцій [19].
	Аналіз останніх досліджень і публікацій. Серед сільськогосподарських культур картопля (Solanum tuberosum L.) займає одне з перших місць за універсальністю використання у народному господарстві [1,6]. Продовольча
	цінність бульб визначається високими смаковими якостями й сприятливим для
	здоров’я людини хімічним складом. Вони містять від 14 % до 22 % крохмалю, 1,5–3 % білків, 0,8–1 % мінеральних речовин, до 1 % клітковини, вітаміни групи В, РР і каротиноїди. Потрібно зауважити, що крохмаль картоплі легко засвоюється організмом людини,...
	В Україні площі під картоплею становлять біля 1,5 млн га, вирощується в усіх ґрунтово-кліматичних зонах країни. Основні її посадки розміщені в зонах Полісся (близько 60 %) і Лісостепу (30 %). а в структурі посівних площ її питома вага становить біля 6...
	2. Гладун Г.Б. Значення захисних лісових насаджень для забезпечення сталого розвитку агроландшафтів. Науковий вісник УкрДЛТУ. 2005. Вип. 14.          С. 113–118.
	3. Максименко М.В., Заїченко Я.С. Агроекологічне значення тривалого існування системи лісосмуг. Збірник наукових праць Уманського національного університету садівництва. 2009. Вип. 71. С. 229–236.
	Таблиця 1
	Кількість зерен (шт.) і маса зерна з качана (г) у гібридів кукурудзи залежно від удобрення та густоти рослин

