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Sunflower is the main crop for the agricultural sector of Ukraine, which
provides significant foreign exchange revenues to the state budget. The
problem of its cultivation is the weediness of crops. The aim of the work was
to establish the response of sunflower hybrids resistant to herbicides from
the sulfonylurea group to weeds. The methodology included the
establishment and conduct of experiments with two new zoned Ravelin and
Phenomen sunflower hybrids on two growing backgrounds (with weeds;
without weeds) in the fields of the Yuriev Plant Production Institute of the
NAAS of Ukraine in 2021, 2023. It was established that in the conditions of
the Eastern Forest-Steppe of Ukraine, the main weeds in the crops of the
studied hybrids were Echinochloa crus-galli Chenopodium album and
Amaranthus retroflexus. The indices of the total number (r = -0.744), raw
mass (r = —0.627) and air-dry mass (r = —-0.791) of weeds in hybrid crops had
a statistically significant negative relationship with their biological yield. The
presence of weeds in crops of Ravelin and Phenomen hybrids extended
their growing season by 3 days and 5 days, respectively. Against a
background of weedy crops of Ravelin and Phenomen hybrids, compared to
crops, without weeds lower values were formed for the following indices:
height of cultivated plants by 16.1% and 10.6%, respectively; diameter of the
middle part of the stem by 32.9% and 39.0%; diameter of calathide by 35.9%
and 38.2%; mass of seeds from the calathide by 82.0% and 80.3%; the
number of seeds in the calathide by 89.0% and 63.7%; the 1,000-kernel
weight by 8.0% and 14.1%; the mass of hybrid plants by 72.6% and 82.0%;
biological yield by 150.4% and 97.9%; fat content in seeds by 0.20% and
0.29%; the oil yield per hectare by 174.1% and 118.0%. Thus, the Phenomen
hybrid had higher competitiveness against weeds, and the Ravelin hybrid
had higher biological yield and oil content. The results obtained are
recommended for introduction in production practice to increase the
efficiency of growing sulfonylurea-resistant sunflower hybrids.

Keywords: sunflower, hybrids, weediness, biometric and productive indicators, plant
mass, biological yield, fat content and oil collection

Introduction. Sunflower is an annual plant (Helianthus annuus L.), which is
used in the diet, for oil, for obtaining dyes, for medical purposes and as an ornamental
plant (Jocic et al., 2015). Ukraine occupies a leading position in the global sunflower
market, acting not only as one of the largest producers of its seeds, but also as a global
leader in the export of its processed products. The high concentration of processing
capacities has led to the formation of an export model focused mainly on products with
high added value, which allows us to consider our country as an important processing
hub in the global oilseed complex. Export of sunflower seed processing products, in
particular oil and cake, provides significant foreign exchange revenues to the state
budget, contributes to the growth of employment and the formation of tax revenues,

Copyright © The Author(s). This is an open access article distributed under
@ @ the terms of the Creative Commons Attribution License 4.0

(https: //creativecommons.org/licenses/by /4.0/)



https://creativecommons.org/licenses/by/4.0/

Scientific and Technical Bulletin of the Institute of Oilseed Crops NAAS (ISSN: 2078-7316), 2026, N2 40: 109-121

and also increases the resilience of the agricultural sector of the economy to price and
logistical challenges (Stepasiuk, 2026).

Sunflower cultivation is accompanied by a significant problem associated with
weed control. An effective way to solve this problem is to use new hybrids in
combination with appropriate herbicides. However, for specific soil and climatic
conditions, it is worth selecting sunflower varieties and hybrids and appropriate
technologies for their cultivation (Hrytsev, 2015). Therefore, scientific research into
the reaction of new sunflower hybrids to weed vegetation in crops is a relevant topic
for scientists and agricultural producers.

The diversity of species and the frequency of occurrence of weeds in sunflower
crops varies depending on the natural soil and climatic conditions. The following
weeds are most often found in sunflower crops (Republic of Croatia): Polygonum
persicaria L., Polygonum lapathifolium L., Ambrosia artemisiifolia L., Chenopodium
polyspermum L., Amaranthus retroflexus L., Solanum nigrum L. emend Miller,
Abutilon theophrasti Medik, Datura stramonium L., Xanthium strumarium L.,
Convolvulus arvensis L., Cirsium arvense (L.) Scop., Echinochloa crus-galli (L.) Pb.,
Setaria glauca (L.) Pb., Setaria viridis (L.) Pb., Digitaria sanguinalis (L.) Scop.,
Panicum spp. and Sorghum halepense (L.) Pers. (Miji¢ et al., 2022). In Ukraine, weed
infestation of sunflower crops can vary from region to region. In sunflower
agrocenoses in Vinnytsia region, the species composition of segetal weed vegetation
includes: S. glauca, Chenopodium album L., Capsella bursa-pastoris (L.) Medik.,
A. retroflexus, C. arvensis (Tkachuk & Bondaruk, 2024). In Odessa region, the species
composition of weeds in sunflower crops is represented by: S. glauca, C. album,
Amaranthus blitoides S. Wats., A. retroflexus, X. strumarium, C. arvensis (Hrytsev,
2015), C. arvense, Sonchus arvensis L., Ambrosia trifida L., E. crus-galli (Kurtiev &
Domaratskyi, 2025). For the Kyiv region, the main contaminants of sunflower crops
are C. arvense, C. arvensis, E. crus-galli, A. retroflexus, C. album (Babenko, 2017). In
addition, in recent years, a parasitic weed, Orobanche cumana Wallr., has become
widespread in sunflower crops (Tsyliuryk et al., 2018).

It has been established that seedlings of segetal vegetation appear in the period
from the beginning of the growing season to the closing of rows in sunflower crops
(Laslo et al., 2025). The most effective period for weed control of sunflower crops is
the first 10-20 days, which leads to the smallest yield losses (7.9—12.2%). Reducing
the period of joint vegetation of the crop with weed plants from 60 to 10 days led to the
preservation of yield at the level of 1.97-3.03 t/ha, losses amounted from 40.1 to 7.9%
depending on the number of days. Studies show that even a small delay in protecting
sunflower crops from weeds can cause significant yield loss (Zadorozhnyi &
Chernelivska, 2025).

The sunflower weed protection system involves the mandatory use of
herbicides (Shevchenko et al., 2025). Optimal herbicide protection allows the crop to
realize its full potential, increases seed productivity and quality (Tarasiuk &
Bezvikonnyi, 2025). At present, farmers use three technologies for growing sunflower
based on the use of herbicides such as classical, Clearfield and Express Sun. Each of
them has its positive and negative sides. Classical technology is the most expensive
and requires high costs, the use of soil herbicides and mechanical inter-row cultivation.
Clearfield technology (“clean field”) has its advantages over classical technology, as it
involves less costs, but requires hybrids that are created specifically for such crop
protection conditions. The second component of this technology is the preparation
Eurolighting (active ingredient — imazamox, 33 g/l + imazapyr, 15 g/l), which, when

© R. A. Hutianskyi
110



Scientific and Technical Bulletin of the Institute of Oilseed Crops NAAS (ISSN: 2078-7316), 2026, N2 40: 109-121

applied to the soil, creates a protective layer from germinating weeds until the
sunflower is harvested. The advantages of this technology are the destruction of all
types of weeds with one treatment for the entire growing season of crops. But there are
also negative aspects such as the fight against sunflower windfall in the crops of the
next crop and restrictions on sowing of subsequent crops. Express Sun technology is
based on the systemic herbicide Express (active ingredient — tribenuron-methyl,
750 g/ha), which is applied to vegetative plants (2—8 pairs of true leaves of sunflower,
can be applied in two stages). Its main advantage over Clearfield technology is the
absence of restrictions on sowing the next crop (Tymchyshyn & Rudavska, 2022) and
more effective control of 4. retroflexus (Mykhalska & Schwartau, 2022).

The Express Sun technology is supported by the results of a study on the use of
biostimulants to eliminate the acute phytotoxic effect of sunflower hybrids created
using Clearfield and Express Sun technologies, caused by the use of herbicides based
on imazamox and tribenuron-methyl (Neshev et al., 2022). But Descurainia Sophia L.
has developed a high level of resistance to tribenuron-methyl (Deng et al., 2017; Xu et
al., 2020). At the same time, both post-emergence herbicides that inhibit acetolactate
synthase (imazamox and tribenuron-methyl) when used in hybrid crops carrying the
resistance gene to these herbicides are able to effectively suppress the noxious weed
A. artemisiifolia (Reisinger et al., 2013).

Hybrids are imported from abroad for the above technologies, and modern
varieties and hybrids of Ukrainian selection are also being developed (Tymchyshyn &
Rudavska, 2022). In particular, in Ukraine, the resistance of created hybrids to
sulfonylurea herbicides is being assessed (Ilchenko et al., 2023). Research is actively
being conducted with hybrids for Express Sun (or SUMO) technology. In foreign
SUZUKA, LG59580, ES AROMATIC SU, P64LE25 hybrids, using Express Sun
herbicide protection technology, the formation of plant height, calathide diameter, fat
content and yield was studied (Kostyna et al., 2024).

Adaptation of protection systems to the genetic properties of hybrids and
growing conditions is most significant for achieving maximum yield and stable
agricultural production. The use of specialized herbicides allows not only to reduce
crop losses, but also to reduce the pesticide load on the agroecosystem, which is
important for ecology (Kryvulko, 2025).

All of the above necessitates conducting scientific research to determine the
harmfulness of weeds in crops of new zoned sunflower hybrids in the conditions of the
Eastern Forest-Steppe of Ukraine. The main goal of the investigation is to establish the
reaction of sunflower hybrids resistant to herbicides from the sulfonylurea group to
weeds. The task of the investigation is to determine the impact of weediness of crops
on the duration of growing season, biometric and productive indices, plant mass,
biological yield and fat content in the seeds of Ravelin and Phenomen. sunflower
hybrids.

Materials and Methods. The experimental part of the study was conducted in
the experimental fields of the third scientific crop rotation of the Yuriev Plant
Production Institute of the NAAS of Ukraine (Kharkiv district, Kharkiv region of
Ukraine) in 2021, 2023, in accordance with existing methods and techniques (Tkachyk
et al.,, 2016; Kyienko et al., 2016). The soil is a typical medium-humus, slightly
leached black soil. The forecrop was grain crops.

Two hybrids of linoleic sunflower, oil-bearing Ravelin and Phenomen, which
are resistant to herbicides from the sulfonylurea group (originator was the Yuriev Plant
Production Institute of the NAAS of Ukraine), were studied; two cultivation
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backgrounds (with weeds was control, natural weediness of crops (factor A); without
weeds were systematic manual weeding of crops (factor B). The placement of plots
was randomized. The plot area was 33.6 m”. Experiments were replicated four times.

The experiment was established and conducted annually against the
background of two pre-sowing cultivations without the use of herbicides and
fertilizers. Before sowing, the seeds of both hybrids were treated with a tank mixture of
the preparations Barion, ES (active agent: metalaxyl-m, 350 g/l) with rate of 3.0 I/t +
Exor, FS (active agent: thiamethoxam, 600 g/l) with rate of 6.0 I/t. Sowing was carried
out on 05/26/2021 and 05/22/2023, row spacing was 70 cm. Before closing the rows of
cultivated plants, one intercropping tillage was carried out.

Phenological observations were carried out taking into account the beginning
of the stage (10% of all hybrid plants in the plot) and full onset (75% of plants). Weeds
in hybrid crops were counted before harvesting (at the end of the weed vegetation) by
species and quantitative-weight methods. Weediness per 1 m* of field was determined
by applying a frame measuring 0.5 m*> (0.70 x 0.71 m) along the largest diagonal in
four places of each plot. Weeds were removed with roots, counting by species and
weighing their raw and air-dried mass by groups. At the stage of hybrid maturation, in
the plots where weeds had already been removed, 40 sunflower plants were selected
(10 plants in a row in four replicates) and the height of the plants from the soil surface
to the point of attachment of the calathide with a ruler was determined, diameter of the
middle part of the stem and calathide with a measuring tape was determined. After the
onset of full ripeness, the selected 40 sunflower hybrid plants were removed, cleaned
of soil, labeled, dried and their air-dry biomass was determined. Calathides were cut
from hybrid plants, threshed by hand, and after cleaning the seeds were weighed and
the average weight and number of seeds per calathide were calculated. From the seeds
obtained from each replicate, the 1,000-kernel weight by taking 2 average samples in a
row with a number of 500 seeds in each of them was determined, weighed separately
and brought to the 1,000-kernel weight. The biological yield of sunflower seeds was
determined in each replicate by multiplying the plant density per 1 ha (pcs.) by the
average seed weight per plant in grams (converted to 10% moisture) and dividing by
1,000,000 to convert to t/ha. The seed quality was determined using generally accepted
methods in accordance with DSTU IS06492:2003. Statistical processing of the
experimental results was carried out using Excel.

Weather conditions in 2023 were more favorable for growing hybrids than in
2021. The average daily air temperature for May—October in 2021 and 2023 was
18.1 °C and 18.2 °C, respectively (the average multi-year value is 16.7 °C), and the
total amount of precipitation was 193 mm, or 37.3% less than the climatic norm, and
387 mm, or 25.6% more than the norm (the average multi-year value is 308 mm).

Results and Discussion. Pre-harvest counts showed that in 2021 and 2023,
weeds in the Ravelin hybrid crops were represented by 14 species and 12 species,
respectively, and in the Phenomen hybrid by 14 species and 11 species. In 2021 annual
cereal weeds in the crops of both hybrids included E. crus-galli, S. glauca, S. viridis,
and in 2023 included E. crus-galli, S. glauca. In 2021, C. album, A. retroflexus,
Fallopia convolvulus (L.) A. Love, Stachys annua L., Sonchus oleraceus L.,
Melandrium album (Mill.) Garcke, Viola arvensis Murr., A. artemisiifolia, Portulaca
oleracea L., from dicotyledonous annual in Ravelin hybrid crops were detected, and
C. album, A. retroflexus, A. blitoides, F. convolvulus, S. annua, S. nigrum,
S. oleraceus, A. artemisiifolia, P. oleracea were in the Phenomen hybrid crops. In
2023, the dicotyledonous annual species in hybrid Ravelin crops were represented by
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C. album, A. retroflexus, F. convolvulus, S. annua, V. arvensis, A. artemisiifolia,
P. oleracea, Thlaspi arvense L., and C. album, A. retroflexus, P. lapathifolium,
A. blitoides, F. convolvulus, A. artemisiifolia, P. oleracea were in the hybrid
Phenomen crops. During the research years, the dicotyledonous perennial weeds
C. arvense i C. arvensis in the crops of both hybrids were found.

In 2021, annual cereal species were most commonly found in the Ravelin and
Phenomen hybrids (72.0% and 52.0% of the total number of weeds, respectively), and
in 2023, dicotyledonous annual (75.5% and 53.6%) (Table 1). On average for 2021 and
2023, the main weeds in the Ravelin and Phenomen hybrids were E. crus-galli (65.5%
and 47.7% of the total number of weeds, respectively), C. album (14.4% and 21.1%)

and 4. retroflexus (11.4% and 20.3%).

Table 1

Number of weeds in crops of sulfonylurea-resistant sunflower hybrids before
harvest, pes./m’

Hybrid Background Annual Dicotyledons Dicotyledpnous Total amount
cereals annual perennials
202
Ravelin with weeds 435.5 143.7 25.4 604.6
Phenomen with weeds 239.5 204.4 17.1 461.0
LSDos 3575 62.5 27.9 395.7
202
Ravelin with weeds 14.0 44.7 0.5 59.2
Phenomen with weeds 12.3 18.5 3.7 34.5
LSDos 6.3 41.4 9.8 35.1
average for 2021, 2023
Ravelin with weeds 224.8 94.2 13.0 332.0
Phenomen with weeds 125.9 111.5 10.4 247.8
Correlation coefficient (r) with —0.722% —0.486 —0.786* —0.744*
biological yield

Notes: * the index is reliable. High values of LSDos are the result of uneven distribution of weed species
in sunflower hybrid crops.
Source: developed by the author.

It was found that during the years of research, the total number, raw and air-dry
mass of weeds in Ravelin hybrid crops were mostly higher, within the experimental
error, than in crops of the Phenomen hybrid (Table 2). Another study also noted
differences in weed formation in crops of different sunflower hybrids (Kryvulko,
2025).

The mass of weeds has a stronger effect on the reduction of sunflower yield
than their number. It has been established that there is an inverse linear relationship
between the weediness of crops and seed yield, the degree of which increases with the
increase in weediness of crops, especially their mass. Correlation between the mass of
weeds and sunflower seed yield was (r =—0.83); correlation between the number of
weeds and sunflower seed yield was (r =—0.68) (Babenko, 2017).

In our study, a negative relationship between the most of weediness indicators
in the crops of both hybrids and their biological yield was also established. A
statistically significant negative relationship with biological yield was observed for the
number of annual cereals (r =-0.722), perennial dicotyledons (r =-—0.786) and all
weeds (r =—0.744), as well as the raw mass of perennial dicotyledons (r =-0.820), raw
mass of all weeds (r =—0.627) and their air-dry mass (r =—-0.791).
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Table 2
Weed mass in crops of sulfonylurea-resistant sunflower hybrids before
harvest, g/m’

Raw mass A&I:Si;y
Hybrid Background annual dicotyledonous | dicotyledonous total total
cereals annual perennials amount amount
2021
Ravelin with weeds 398.8 152.7 318.2 869.7 443.2
Phenomen with weeds 321.0 3164 257.9 895.3 420.1
LSDos 366.2 92.7 456.1 387.6 94.5
2023
Ravelin with weeds 395.0 409.5 0.9 805.4 267.0
Phenomen with weeds 192.9 203.9 8.0 404.8 132.1
LSDos 264.2 536.9 21.6 508.9 195.3
average for 2021, 2023
Ravelin with weeds 396.9 281.2 159.6 837.7 355.2
Phenomen with weeds 257.0 260.2 133.0 650.2 276.2
Correlation coefficient (r) | 53¢ 0.460 ~0.820% ~0.627% | —0.791*
with biological yield

Notes: * the index is reliable. High values of LSDys are the result of uneven distribution of weed species
in sunflower hybrid crops.
Source: developed by the author.

It was found that on average in 2021 and 2023, the presence of weeds in of
hybrids Ravelin and Phenomen crops (with weeds) extended the growing season (full
germination—full maturity) of these hybrids by 3 days and 5 days, respectively,
compared to crops free of weeds (without weeds).

The most important morphological characteristics of sunflower, which
determine the formation of its productivity, are the height of the stem, the length of the
root system, the calathide diameter, and the size of leaf surface. The values of these
indices indicate the level of influence of the genotype under different conditions of
crop cultivation, and reflect the state of plant development (Mazur & Matusevych,
2023). According to the results of our research, weeds in the Ravelin and Phenomen
hybrid crops negatively affected the biometric indices of these hybrids. When grown
with weeds, compared to growing without weeds, the plant height of the Ravelin and
Phenomen hybrids were mostly statistically significantly lower by 38.1 cm and
28.2 cm in 2021 and by 7.3 cm and 2.4 cm in 2023, respectively; the diameter of the
middle part of the stem by 0.65 cm and 0.71 ¢cm in 2021 and by 0.28 cm and 0.40 cm
in 2023; the calathide diameter by 6.8 cm and 5.2 cm less in 2021 and by 2.5 cm and
4.3 cm less in 2023. On average for 2021, 2023, when grown with weeds, compared to
growing without weeds, the height of plants of the Ravelin and Phenomen hybrids was
by 16.1 % and 10.6 % less, respectively, the diameter of the middle part of the stem by
32.9 % and 39.0 % less, the calathide diameter by 35.9 % and 38.2 % less (Table 3).

Weediness of crops of both hybrids also negatively affected their productivity
indices. Thus, the mass of seeds from the calathide of hybrids Ravelin and Phenomen
on a background with weeds, compared to a background without weeds, statistically
significantly decreased by 25.9 g and 17.2 g in 2021 and by 18.5 g and 21.2 g in 2023,
respectively; the number of seeds in the calathide by 561.1 pcs. and 438.0 pcs. in 2021
and 353.7 pcs., and 354.0 pcs. in 2023; the 1,000-kernel weight by 8.6 g and 4.7 g in
2021. At the same time, in 2023, the 1,000-kernel weight in the Ravelin hybrid on a

© R. A. Hutianskyi
114



Scientific and Technical Bulletin of the Institute of Oilseed Crops NAAS (ISSN: 2078-7316), 2026, N2 40: 109-121

background with weeds, compared to a background without weeds, increased by 1.0 g
(within the experimental error), and in the Phenomen hybrid this index statistically
significantly decreased by 5.5 g. On average for 2021, 2023, the mass of seeds from
calathide of Ravelin and Phenomen hybrids when grown with weeds, compared to
growing without weeds, decreased by 82.0% and 80.3%, respectively; the number of
seeds in the calathide by 89.0% and 63.7%; the 1,000-kernel weight by 8.0% and
14.1% (Table 4). Our results confirm that weed control in sunflower crops contributes
to an increase in seed weight (Tarasiuk & Bezvikonnyi, 2025).

Table 3
Biometric indices of sulfonylurea-resistant sunflower hybrids at the ripening stage
depending on the cultivation background

Diameter, cm
Hybrid (A) Background (B) Plant height, cm middle part of the calathide
stem
2021
Ravelin with weeds 116.9 0.74 6.7
without weeds 155.0 1.39 13.5
Phenomen With weeds 114.5 0.85 7.5
without weeds 142.7 1.56 12.7
LSDos for factor A 14.1 0.14 1.3
LSDos for factor B 14.1 0.14 1.3
LSDos for factor AB 20.0 0.20 1.8
2023
Ravelin with weeds 165.1 2.13 19.6
without weeds 172.4 2.41 22.1
Phenomen with weeds 173.3 1.97 17.1
without weeds 175.7 2.37 21.4
LSDos for factor A 5.4 0.18 1.7
LSDos for factor B 5.4 0.18 1.7
LSDos for factor AB 7.6 0.25
average for 2021, 2023
Ravelin with weeds 141.0 1.43 13.1
without weeds 163.7 1.90 17.8
Phenomen with weeds 143.9 1.41 12.3
without weeds 159.2 1.96 17.0
Correlation coefﬁc;ieeri‘i1 (r) with biological 0.659* 0.639* 0.672%

Notes: * the index is reliable.
Source: developed by the author.

Sunflower yield as the main indicator of the agronomic experiment most
convincingly reflects the effects of the factors being studied (Mynkina, 2021). The
presence of weeds in the crops of Ravelin and Phenomen hybrids negatively affected
the mass indicators of cultivated plants and, in general, the level of biological
productivity of these hybrids (Table 5). Thus, the mass of plants of Ravelin and
Phenomen hybrids on a background with weeds, compared to clean crops from weeds
(without weeds), statistically significantly decreased by 482.5 g/m’ and 369.7 g/m’ in
2021 and by 512.5 g/m” and 703.0 g/m* in 2023, respectively; biological yield by
2.32 t/ha and 1.62 t/ha in 2021 and by 1.27 t/ha and 1.15 t/ha in 2023. On average for
2021, 2023, the mass of plants of the Ravelin and Phenomen hybrids when grown with
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weeds, compared to growing without weeds, decreased by 72.6% and 82.0%,
respectively; biological yield by 150.4% and 97.9%.

Table 4
Productivity and plant mass of sulfonylurea-resistant sunflower hybrids
depending on the growing background

Mass of seeds Number of
. Background seeds in the 1,000-kernel Plant mass,
Hybrid (A) (B) from the calathide weight, g g/m?
calathide, g ’ ’
pcs.
2021

Ravelin With weeds 7.3 203.5 35.2 186.5
without weeds 33.2 764.6 43.8 669.0

Phenomen With weeds 11.0 3289 32.1 208.3
without weeds 28.2 766.9 36.8 578.0

LSDos for factor A 4.6 125.3 3.9 81.7

LSDos for factor B 4.6 125.3 3.9 81.7
LSDos for factor AB 6.5 177.2 5.5 115.5

2023
Ravelin With weeds 47.2 823.9 56.7 1183.8
without weeds 65.7 1177.6 55.7 1696.3
Phenomen With weeds 36.8 913.5 40.2 1100.0
without weeds 58.0 1267.5 45.7 1803.0
LSDos for factor A 11.4 167.4 4.0 259.3
LSDos for factor B 11.4 167.4 4.0 259.3
LSDys for factor AB 16.2 236.7 5.7 366.7
average for 2021, 2023
Ravelin With weeds 27.2 513.7 46.0 685.1
without weeds 49.5 971.1 49.7 1182.6
Phenomen With weeds 23.9 621.2 36.1 654.1
without weeds 43.1 1017.2 41.2 1190.5
Correlation coefficient (r) with 0.743* 0.824% 0.479* 0.660*
biological yield

Notes: * the index is reliable.
Source: developed by the author.

The yield structure and plant mass indicators of the studied hybrids were
closely related to the level of their biological yield. Thus, the linear correlation
coefficient (r) between the mass of seeds from the calathide and biological yield was
statistically significant at 0.743, the number of seeds in the calathide and biological
yield at 0.824, the 1,000-kernel weight and biological yield at 0.479, and the mass of
plants and biological yield at 0.660.

The qualitative indicators of sunflower seeds depend on the duration of
competition with weeds. The longer the period of competition for life factors, the lower
the fat content in the seeds and the oil yield per hectare, and vice versa (Babenko,
2017). The genotype also has a significant impact on the oil component (Onemli &
Tetik, 2023). According to the results of our investigations, weed infestation in crops
of the Ravelin and Phenomen hybrids had different effects on the fat content in the
seeds during the years of research. Thus, in 2021, the fat content in the seeds of the
Ravelin and Phenomen hybrids on a background with weeds, compared to a
background without weeds, increased by 0.71% and 1.35%, respectively, and in 2023,
on the contrary, it decreased by 1.11% and 1.93%, respectively. Changes in the fat
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content of seeds of the Phenomenon hybrid were statistically significant annually. On
average for 2021, 2023, the fat content of seeds of sunflower hybrids Ravelin and
Phenomen on a background with weeds, compared to a background without weeds,
decreased by 0.20% and 0.29%, respectively. No statistically significant relationship
was found between biological yield and fat content.

Table 5
Biological yield, fat content and oil yield from seeds of sulfonylurea-resistant
sunflower hybrids depending on the growing background

Hybrid (A) Background (B) | DAYl | gt content, % | Oil yield, vha
2021
Ravelin With weeds 0.69 52.78 0.309
without weeds 3.01 52.07 1.345
Phenomen With weeds 1.02 53.34 0.427
without weeds 2.64 51.99 1.170
LSDos for factor A 0.46 1.20 0.208
LSDos for factor B 0.46 1.20 0.208
LSDos for factor AB 0.65 1.70 0.295
2023
Ravelin With weeds 1.68 38.87 0.539
without weeds 2.95 39.98 0.979
Phenomen With weeds 1.79 36.49 0.539
without weeds 2.94 38.42 0.937
LSDos for factor A 0.45 1.66 0.151
LSDos for factor B 0.45 1.66 0.151
LSDos for factor AB 0.64 2.34 0.214
average for 2021, 2023
Ravelin With weeds 1.19 45.83 0.424
without weeds 2.98 46.03 1.162
Phenomen With weeds 1.41 44.92 0.483
without weeds 2.79 45.21 1.053
Correlation coefficient (r)

with biological yield - ~0.186 0.926*

Notes: * the index is reliable.
Source: developed by the author.

Weeds in the crops of the studied sunflower hybrids had a negative impact on
the oil yield from the seeds of these hybrids. Thus, the oil yield from the seeds of the
Ravelin and Phenomen hybrids on a background with weeds, compared to clean crops
from weeds (without weeds), statistically significantly decreased, respectively, by
1.036 t/ha and 0.743 t/ha in 2021 and by 0.440 t/ha and 0.398 t/ha in 2023. On average
for 2021, 2023, the oil yield from the seeds of the Ravelin and Phenomen hybrids on a
background with weeds, compared to a background without weeds, decreased by
174.1 % and 118.0 %, respectively. There was a statistically significant high positive
relationship (r = 0.926) between biological yield and oil yield per hectare.

Conclusions. The conducted studies confirm that weeds in sunflower crops
worsen the efficiency of growing this crop. It was found that in the conditions of the
Eastern Forest-Steppe of Ukraine, the presence of weeds in crops of Ravelin and
Phenomen hybrids extended their growing season by 3 days and 5 days, respectively.
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In weeded crops of Ravelin and Phenomen hybrids, compared with clean crops from
weeds, indices of the height of cultivated plants were formed, respectively, by 16.1%
and 10.6% less; diameter of the middle part of the stem by 32.9% and 39.0% less;
calathide diameter by 35.9% and 38.2% less; mass of seeds from the calathide by
82.0% and 80.3% less; number of seeds in the calathide by 89.0% and 63.7% less; the
1,000-kernel weight by 8.0% and 14.1% less; mass of hybrid plants by 72.6% and
82.0% less; biological yield by 150.4% and 97.9% less; fat content in seeds by 0.20%
and 0.29% less; oil yield per hectare by 174.1% and 118.0% less. In general, the
Phenomen hybrid demonstrated higher competitiveness against weeds, and the Ravelin
hybrid demonstrated higher biological yield and oil content. In the future, it is
advisable to investigate the effectiveness of various herbicides against individual
species and groups of weeds in these hybrid crops.
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PEAKIIA I'TBPUAIB COHAIIHUKY HA BYP’SIHU

P. A. I'yraHcbKHil

Inemumym pocaunnuymesa im. B.A. IOp’cea
Hayionanvnoi axademii acpaprux nayk Yrpainu

COHSILLHMK € OCHOBHOK KyNbTypoOI AfISl arpapHOro cektopy YKpaiHu, wWo
3abe3neyye cyTTEBI BanlTHi HaAXOMKEHHA [0 OroaxetTy [aepxasBu.
MpoGnemol npu Knoro BupoLlyBaHHI € 3abyp’sAHeHicTb nocisiB. Meta
po6oTn — BCTaHOBUTU peaKLito ribpuaiB COHSALWHUKY, CTIMKUX A0 repbiunais
3 rpynu cynbdoHince4oBuH, Ha Oyp’sHW. MeTogonoria Bkno4vana
3aKnagaHHA Ta MpPOBeAeHHA AocniaiB i3 ABOMa HOBUMM pPaiOHOBaHWMU
riopmaamu coHsAWwHMKy PaBeniH i @eHomeH Ha ABOX pOHaX BUPOLLYBaHHA (3
Oyp’ssHamu; 6Ge3 Oyp’sAAHIB) Ha nonsx |HCTUTYTY  POCNUHHMLTBA
iMm. B.A. FOp’eBa HAAH Ykpainu B 2021, 2023 pp. BctaHoBReHo, wo B ymoBax
CxigHoro Jlicocteny VYKpaiHu OCHOBHMMM Oyp’ssHaMM B nociBax
pocnimKkyBaHux riopuaiB 6ynu Echinochloa crus-galli, Chenopodium album
i Amaranthus retroflexus. NMoka3HnKu 3aranbHoOiI KinbkocTi (r = -0,744), cupoi
(r=-0,627) Ta noBiTpsiHO-cyxoi macu (r =-0,791) Oyp’siHiB y nociBax
riopmagiB  manum CTaTUCTUYHO [OOCTOBIPHUM BiA’€EMHUM 3B’A30K 3  IX
GionoriyHolo BpoxauHicTio. [MpucyTHicTb Oyp’AHIB y nociBax riopuaiB
PaBeniH i ®PeHomMeH nogoBXKyBana ixX BereTauiiHUM nepioa BigNOBIOHO Ha
3 pnobu i 5 pi6. Ha c¢oHi 3abyp’aAHeHnx nociBiB riopuais PaBeniH i PeHomeH,
NOpPiBHAHO 3 4YMCTMMMU nociBamu, ¢popMyBanuUCb MeHLWi 3Ha4YeHHA 3a
noKasHuKamMu: BUCOTa KyNnbTYpHUX POCIvH BignoBigHo Ha 16,1% i 10,6%;
AiameTp cepeAHbOiI YacTUHU cTebna — Ha 32,9% i 39,0%; ApiameTp KowuMKa —
Ha 35,9% i 38,2%; maca HaciHHA 3 Kowwuka — Ha 82,0% i 80,3%; KinbKicTb
HaciHHA B KowukKy — Ha 89,0% i 63,7%; maca 1000 HaciHuH — Ha 8,0% i 14,1%;
Maca pocnuH riopuaiB — Ha 72,6% i 82,0%; GionoriyHa BpoXaWHiCTb — Ha
150,4% i 97,9%; BMicT xupy B HaciHHi — Ha 0,20% i 0,29%; 36ip onii 3 rekTapa
- Ha 1741% i 118,0%. Omke, riobpua >PeHOMEH MaB BULLy
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KOHKYPEHTOCNPOMOXHiCTb wWoAo Oyp’sHiB, a ribpua PaseniH — Buwy
GionoriyHy BpOXaMlHicTb i OniNHiCTb. OTpumaHi pesynbTaTtn
peKoMeHAYyHTLCA [0 BMNPOBafXEHHA Yy BUPOOHMYY MNpPakTUKy Ans
niaBUWEHHA e(eKTUBHOCTI BUPOLLYBaHHA CTIMKUX OO0 CynbgOHiNnce4oBuH
riopuaiB COHSALLIHUKY.

Knwuogi cnosa: consmnuk, ribpuay, 3a0yp’ssHeHICTb, 06IOMETPUYHI Ta MPOAYKTHBHI
MOKAa3HHUKH, Maca POCIIMH, Ol0JIOTiYHa BPOXKAHHICTh, BMICT XHpY 1 30ip omii

Author Information
Hutianskyi Roman Anatoliiovych — corresponding author, Candidate of Agricultural
Science, Senior Research Associate, Leading Research Associate of the Department for
Plant Production and Cultivar Investigations, Yuriev Plant Production Institute of the
National Academy of Agrarian Sciences of Ukraine (142, Heroiv Kharkiv avenue,
Kharkiv, Ukraine, 61060), rammale@ukr.net, https://orcid.org/0000-0002-5953-9428).

Suggested Citation:

Hutianskyi, R. A. (2026). Response of sunflower hybrids to weeds. Scientific and
Technical Bulletin of the Institute of Oilseed Crops NAAS, 40, 109-121.
https://doi.org/10.36710/I0C-2026-40-09

© R. A. Hutianskyi
121


mailto:rammale@ukr.net
https://orcid.org/0000-0002-5953-9428
https://doi.org/10.36710/IOC-2026-40-09

