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Abstract. White cabbage (Brassica capitata alba L.) is one of the basic and most widely grown vegetable
crops in Ukraine and worldwide. The growing demand for organic products increases the relevance
of research aimed at selecting cabbage varieties and hybrids capable of ensuring high yields using
organic cultivation technologies. The aim of the study was to investigate the characteristics of growth,
development and yield formation of white cabbage varieties and hybrids under organic cultivation in
open ground.Research on mid-season varieties and hybrids of white cabbage under organic cultivation
in open ground was conducted by setting up field experiments in 2019-2023. Field and statistical
research methods were used in the experimental work. The study was conducted with mid-season
varieties such as ‘Slava 1305, ‘Slavia’ and white cabbage hybrids: ‘Akvarel F,’,‘"Megaton F,’, and ‘Kubok
F,. The results of the research showed that the biometric parameters of plants and products and the
yield of white cabbage were significantly influenced by the biological characteristics of varieties and
hybrids. The research showed that varietal characteristics influenced plant height, rosette diameter,
number of leaves and leaf area. The largest leaf area of white cabbage plants in all phases of growth and
development, including the phase of technical maturity, was observed in the hybrid Akvarel F,’ - 33.9
thousand m?/ha. The highest yield during the years of research was observed in the hybrids Akvarel
F1’and “Kubok F1”, which provided an increase of 9.9 and 7.3 t/ha relative to the control. These hybrids
formed the largest head weight - 1,273 gand 1,220 g, respectively. The practical value of the study lies
in the fact that its results make it possible to identify the most productive varieties and hybrids of white
cabbage for organic cultivation in open ground, which will contribute to increasing its yield and quality
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Introduction

Traditional white cabbage cultivation technology
involves the use of high doses of mineral fertilisers
and pesticides, which leads to the accumulation
of nitrates in the product. This makes it necessary
to switch to organic technologies, which reduce
the anthropogenic load on agroecosystems and
increase the environmental safety of vegetable
products. In this context, it is important to scien-
tifically substantiate the effectiveness of growing
different varieties and hybrids of white cabbage
using organic technology in the conditions of the
Right-Bank Forest-steppe of Ukraine. The results
obtained will contribute to the improvement of
organic vegetable production and the expansion
of the range of organic products on the market.

The study of the assortment of white cab-
bage is carried out in various regions of the For-
est-steppe of Ukraine. According to research by
LV. Gutman et al. (2025), white cabbage of some
of the studied hybrids showed high yield indi-
cators. According to the results of the research,
the highest yield of late-maturing white cabbage
was obtained when growing the hybrids ‘Jintama
F,” and Aggressor F,, which amounted to 135.37-
155.79 t/ha in 2023 and 138.66-158. 4 t/ha in
2024. Considering the yield, this allows to recom-
mend them for cultivation in the Forest-steppe
zone of Ukraine. A wide range of agrotechnical
measures aimed at increasing the productivity of
white cabbage varieties and hybrids are used in
global practice. One of the key factors for success-
ful cultivation is sufficient soil moisture, as this
crop is characterised by a high demand for water,
which ensures the formation of a large leaf ro-
sette and full head formation. Research conduct-
ed by O. Erken & M.Yildirim (2019) showed that
reduced irrigation increases the content of ascor-
bic, lactic, tartaric and malic acids; on the other
hand, reduced sugar content and total sugar con-
tent increased with full irrigation. The application
of different amounts of irrigation water in the
study caused changes in the growth and quality
of white cabbage (Brassica oleracea L. cv. Capitata).
Under conditions where water stress in cabbage

production exceeded 30%, a significant decrease
in yield and marketability of the product was ob-
served. The results of the study showed that dif-
ferent levels of soil moisture at the depth of the
root system affected not only the yield but also
the content of organic acids and sugars. It was
possible to maintain a stable yield level when
irrigation water was supplied in a volume of at
least 411.2 mm. At the same time, an increased
content of organic acids was observed in cabbage
grown under low soil moisture conditions.

Research by S.A. Vdovenko & I.I. Palamar-
chuk (2020) found that changes in weather con-
ditions in Ukraine caused an increase in average
air temperature, which in turn led to rainless pe-
riods, particularly during the growing season for
vegetable crops. Thus, according to the analysis
of climatic conditions in Ukraine and the yield
of vegetable crops, it was found that during the
period 2006-2020, the climate changed towards
warming in the summer months and significant
cooling in the winter, which caused a decrease in
yield, negatively affecting the country’s food se-
curity. Research by D. Kavaliauskaité et al. (2023),
conducted at the Institute of Horticulture of the
Lithuanian Research Centre for Agriculture and
Forestry, showed that the highest marketable
yield of white cabbage reached 80.5 t/ha, and the
vitamin C content was 7.80 mg per 100 g of prod-
uct when granulated bird manure fertiliser was
applied in autumn and mineral fertiliser in spring.
After using bird manure fertiliser, the nitrate con-
tent in white cabbage heads was found to be min-
imal, indicating high product quality when using
organic cultivation technology.

In a study by E. Kunicki et al. (2024), con-
ducted in open field conditions, the effect of
four biostimulants (Asahi, Optysil, Optycal and
Tytanit) on the yield and chemical composition
of white cabbage varieties (‘Caraflex’ and ‘Alfre-
do’) was studied. It was found that biostimulants
did not have a significant effect on marketable
yield, but all of them contributed to a significant
increase in ascorbic acid content. The effect on
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dry matter, sugars, phenols and antioxidant ac-
tivity depended on the variety, but in general did
not worsen the results compared to the control.
Similar positive effects on product quality from
the use of organic fertilisers were confirmed by
a study by A. Turatbekova et al. (2024), which
found that organic fertilisers had a positive ef-
fect on the quality indicators of white cabbage,
including an increase in the level of essential
nutrients, in particular vitamin C, total phenol
content and antioxidant activity. Such improve-
ments in quality not only increase the nutrition-
al value of the crop, but also provide additional
health benefits for consumers.

At the same time, research by V.M. Chernet-
skyi & l.I. Palamarchuk (2017) on the impact of
water supply on the yield of white cabbage vari-
eties was conducted in 2011-2013. It was found
that in years with insufficient water supply, cab-
bage yield decreased by 18.3 t/ha compared to
years with sufficient moisture. In addition, in dry
years, a decrease in the marketability of the crop
was also noted, as evidenced by the lower weight
of the heads and increased nitrate content. Ac-
cording to the results of studies by E.M. Kolinko
& I.M. Sidorova (2023), it was found that the yield
of white cabbage depended on the genotype and
ranged from 128.3 t/ha (Kepler F,’) to 71.3 t/ha
(‘Kilastor F,)). Given these results, the aim of the
study was to establish the patterns of growth
and development of white cabbage varieties and
hybrids using organic cultivation technology in
open ground and to identify the factors that in-
fluence their productivity.

Materials and Methods
The study, dedicated to the investigation of
mid-season varieties and hybrids of white cab-
bage in organic cultivation in open ground, was
conducted by setting up field experiments in the
period 2019-2023. In accordance with the guide-
lines of the research methodology by A.O. Rozh-
kov et al. (2016), an experimental design was
developed and measures were taken to conduct
biometric measurements of white cabbage plants
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at the appropriate stages and to record the yield.
The study was conducted with mid-season va-
rieties: 'Slava-1305/, 'Slavia' and white cabbage
hybrids: ‘Akvarel F,, ‘Megaton F,;, and ‘Kubok F,,
as they combine potentially high yields, the for-
mation of consistently high-quality commercial
products and resistance to the most common
diseases without the use of chemical protection
agents. The ‘Slava 1305’ variety was selected as
the control. The experiment was repeated four
times, with an area of 20 m2.

The soil type was grey forest medium loam.
Vegetable peas were used as a precursor. White
cabbage was grown in open ground using organic
technology. The cultivation technology was gen-
erally accepted for the area, but only biological
products were used for protection, in particu-
lar Lepidocide (35-70 ml/2-4 | of water against
each generation of pests) and Phytocide-R (5-
10 ml/10 L of water as a preventive measure).
Agrotechnical measures were carried out in
accordance with the requirements of the crop
and the research objectives. Plant care includ-
ed systematic loosening of the soil and removal
of weeds. On each plot, 10 experimental plants
were marked, on which phenological observa-
tions were carried out, biometric measurements
were taken, etc. The beginning of each phenolog-
ical phase was considered to be the time when
15% of plants entered it,and the time of the mass
phase was when it occurred in 75% of plants.

Biometric measurements in the correspond-
ing phases of plant growth and development,
as well as yield accounting, were carried out on
each plot. Field and statistical research methods
were used in the experimental work. Phenolog-
ical observations involved recording the begin-
ning and mass phase of plants by eye. Biometric
measurements were carried out to assess plant
growth processes and determine morphological
characteristics during the growing season. They
involved determining the leaf area in dynamics,
which allows assessing the intensity of photosyn-
thetic activity and the potential for biomass accu-
mulation, rosette diameter, plant height (using a
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measuring ruler), stem thickness (with a vernier
caliper) and number of leaves (by counting). The
dynamics of leaf area growth were measured at
the corresponding stages of growth and devel-
opment of white cabbage plants, namely: at the
head setting stage, the beginning of technical
maturity and at the stage of technical maturi-
ty. Yield was calculated at technical maturity of
heads from each plot separately by weighing.
Marketable products were selected in accordance
with the requirements of the current standard
DSTU 7037-2009 (2010). The results obtained
in the experiments were statistically processed
using correlation and dispersion analyses. The
experimental studies complied with institution-
al, national and international guidelines. The au-
thors adhered to the standards of the Convention
on Biological Diversity (1992) and the Convention

on International Trade in Endangered Species of
Wild Fauna and Flora (1979).

Results
The results of the research showed that the biom-
etric parameters of white cabbage plants were in-
fluenced by the biological characteristics of varie-
ties and hybrids (Table 1).The highest plant height
was observed in the ‘Slavia’ variety - 49.6 cm,
which is 12.5 cm higher than the control variant
and 2.0-6.1 cm higher than in other variants of
the experiment. The stem thickness of the stud-
ied white cabbage variants was 1.9-2.3 cm and
depended on varietal characteristics. The highest
value was found in the ‘Kubok F,” hybrid - 2.2 cm,
which is 0.3 cm more than the ‘Slava 1305’ variety
(control). The significance of this difference was
confirmed by the results of the analysis of variance.

Table 1. Biometric indicators of white cabbage plants at the stage of technical maturity depending
on variety under direct sowing, 20719-2023

Variety / Hybrid Plant ) Stem ) Rosette Number of leaves, Leaf area,

height, cm | thickness, cm | diameter, cm pcs per plant thousand m?/ha

‘Slava 1305’ (control) 37.1 1.9 38.7 18.5 28.6

‘Slavia’ 49.6 2.0 39.6 19.4 29.7

‘Megaton F,’ 43.5 2.0 40.9 22.6 31.6

‘Akvarel F,’ 47.6 2.1 41.9 23.4 33.9

‘Kubok F,’ 451 2.2 41.6 23.1 32.7

LSD, 1.07 0.18 0.73 1.6 0.51

Source: developed by the authors

The experiment showed that the diameter of
the rosette in the studied hybrids was larger and
ranged from 40.9 to 41.9 cm,while in the varieties
this indicator ranged from 38.7 to 39.6 cm.Among
all the variants of the experiment, the plants of
the Akvarel F,” hybrid had the largest rosette di-
ameter - 41.9 cm, which is 3.2 cm more than the
control. The most leafy hybrids were ‘Megaton F,
Akvarel F, and ‘Kubok F,, with 22.6, 23.4 and
23.1 leaves per plant, respectively. Accordingly,
the highest indicator was observed in the hybrid
‘Akvarel F,;’ - 23.4 leaves per plant, which is 4.9
leaves per plant more than the control. The larg-
est leaf area in the experiment was observed in
hybrids. The increase in this indicator in hybrids

relative to the control was 3.0-5.3 thousand m?/
ha, respectively. Studies conducted to investigate
the dynamics of the increase in the leaf area of
white cabbage plants showed that the increase in
this indicator occurred with varying intensity and
depended on the variety studied and the phase of
growth and development of white cabbage plants
(Table 2). During the head-setting phase, the larg-
est leaf area was observed in the Akvarel F,” hy-
brid - 0.90 m?/plant and 25.4 thousand m?/ha,
which is 0.21 m? per plant and 6.0 thousand m?%/
ha more than the control variant, respectively. A
larger leaf area relative to the control was record-
ed in all studied variants. The trend towards an
increase in leaf area relative to the control in all
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variants continued in the subsequent phases of
growth and development of white cabbage. At the
beginning of technical maturity, the increase in
leaf area in the studied variants was 1.7-8.5 thou-
sand m?ha, and in the phase of technical maturity
it was at the level of 1.1-5.3 thousand m?/ha. The
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data in Table 2 show that the hybrids were char-
acterised by higher assimilation surface growth
activity, which had a positive effect on the pro-
ductivity of white cabbage plants. A direct rela-
tionship between yield and leaf area at the tech-
nical maturity phase (r=0.98 #0.04) was proven.

Table 2. Dynamics of the increase in the leaf surface area of white cabbage plants depending
on the variety in seedling-free cultivation, 2019-2023

Head setting Onset of technical maturity Technical maturity

Variety / Hybrid m? per plant thousand | ., per plant thousand | . per plant thousand

m?/ha m?/ha m?/ha

‘Slava 1305’ (control) 0.69 19.4 0.84 23.7 0.98 28.6
‘Slavia’ 0.77 21.7 0.90 25.4 1.02 29.7
‘Megaton F,’ 0.86 24.2 1.08 30.5 1.09 31.6
‘Akvarel F;’ 0.90 25.4 1.14 322 1.17 33.9
‘Kubok F,’ 0.88 24.8 1.08 30.5 1.12 32.7

Source: developed by the authors

The marketable yield of white cabbage de-
pended on weather conditions and the variety
studied. The dry period of vegetation directly
affected the formation of heads under natu-
ral water supply conditions in organic farming.
The yield in the experiment was 28.6-38.5 t/ha
(Table 3). The highest yields were recorded for
the hybrids ‘Akvarel F,” and ‘Kubok F,, where the

increase relative to the control was 9.9 and 7.3 t/
ha. The smallest yield increase was recorded for
the ‘Slavia’ variety - 1.4 t/ha, and the lowest
yield was recorded for the ‘Slava 1305’ variety
(control) - 28.6 t/ha. All the variants studied
had a significantly higher yield relative to the
control, which was confirmed by the results of
the analysis of variance.

Table 3. Marketable yield of white cabbage depending on the variety
in seedless cultivation, 2019-2023

Variety / Hybrid Yield, t/ha Increase * relative to the control Head weight, g
‘Slava 1305’ (control) 28.6 - 963
‘Slavia’ 30.0 +1.4 975
‘Megaton F,’ 32.7 +4.1 1,107
‘Akvarel F, 38.5 +9.9 1,273
‘Kubok F,’ 35.9 +7.3 1,220
LSD, . t/ha 0.83 - 32.01

Source: developed by the authors

The amount of precipitation during the
growing season of white cabbage plants in the
years of the study was insufficient for high yield
indicators. There was also a period of drought ac-
companied by high temperatures, which were not
conducive to the growth, development and for-
mation of the cabbage crop. The average weight

of heads in the experiment for the variants was
963-1273 g.The highest indicators of white cab-
bage head weight were obtained for the hybrids
‘Akvarel F,;” and ‘Kubok F;, where the average
weight of one head was 1,273 g and 1,220 g, re-
spectively. Compared to the ‘Slava 1305’ variety
(control), these hybrids had significantly higher
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head weights - by 310 g and 257 g, respective-
ly. This indicates the high yield potential of the
studied hybrids, their ability to adapt to exist-
ing growing conditions and to use nutrients and
moisture more efficiently. The results obtained
indicate the feasibility of using the Akvarel F,’
and ‘Kubok F,” hybrids in organic farming with the
possibility of obtaining the maximum possible
productivity and product quality indicators. The
analysis established a strong direct relationship
between yield and head weight (r=0.99+0.03).

Discussion
Scientists from Ukraine and other countries have
conducted a series of studies on white cabbage
varieties. L.M. Popova et al. (2019) noted that
white cabbage hybrids are highly productive. The
highest marketable yield was provided by the
‘Globus F,” (88.69 t/ha), while for obtaining an
early marketable yield, it is advisable to cultivate
the hybrid ‘CACM 4034 F,’ It is also important to
preserve product quality during harvesting: the
best indicators of product storage in the field dur-
ing the harvesting period were observed in the
control variant - the hybrid ‘Pandion F,’ The yield
of white cabbage varieties depends not least on
growing conditions, in particular the moisture re-
gime.According to research by A. Hud et al. (2023),
when the soil was waterlogged in the late stages
of growth and development, the plants experi-
enced stress, but in the early stages of waterlog-
ging, they recovered. Research by O.A. Sindesi et
al. (2025) also proved that the yield of white cab-
bage depends on soil conditions. In particular,
Copenhagen cabbage grown on sandy soils en-
riched with zeolite responded positively to its ap-
plication, which contributed to the activation of
growth processes and an increase in yield. These
results also demonstrate that zeolite can be used
to improve some indicators of cabbage growth.
In terms of maximum plant height, when com-
paring the two seasons, the second growing sea-
son of cabbage showed improved plant growth
on soils fertilised with zeolite. X. Mu et al. (2023)
also found that soil mulching, a technological

element, has an impact on the yield of cabbage
varieties. A comprehensive analysis of indicators
by filling in the main components and functions
of affiliation showed that mulching materials had
the greatest effect in comprehensive assessments
compared to traditional soil cultivation methods.

Scientists D.Juskeviciene et al. (2025) proved
the positive effect of biostimulants on different
varieties of white cabbage. It was found that the
use of amino and humic acids affects the pro-
ductivity of white cabbage. The results showed
that biostimulants increase the yield of cabbage
heads by 25% and 35% for the studied varieties
compared to the control variant. The highest
productivity among the studied varieties (72.5-
78.6 t/ha) was recorded in the ‘Kaminna Holova’
variety in the variant using amino acids and a
combination of humic and amino acids. A positive
effect was also noted when treating plants with
a solution of biostimulants, where an increase in
vitamin Cand crude protein was observed. Organ-
ic cultivation of white cabbage involves the use
of organic fertilisers. Research by E. Terry-Alfon-
so et al. (2022) on vermicomposting showed that
the organic fertilisers used had a positive effect,
contributing to an 88% increase in yield. The in-
ability to use chemical plant protection products
in organic technologies encourages more careful
control of harmful organisms and the use of all
possible agrotechnical methods and biological
preparations that can affect their numbers. In an
experiment conducted by M. Jam & S. Fortuno-
va (2023), damage to white cabbage by cabbage
moth caterpillars was insignificant, therefore it
did not require treatment with insecticides, which
made it possible to obtain high-quality environ-
mentally friendly products. O.V.Matros & O.M.Ma-
tros (2025) demonstrated in their work that in
order to reduce damage to cabbage by pests, it
is necessary to maintain spatial isolation, crop ro-
tation, preserve natural buffer zones, and regular-
ly monitor the entomofauna, taking into account
climate change. According to research by A. Turat-
bekova et al.(2024), organic fertilisers have a pos-
itive effect on the quality characteristics of white
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cabbage, including an increase in the level of es-
sential nutrients such as vitamin C, an increased
total phenolic content and increased antioxidant
activity. O.Kuts et al.(2023) also found that the use
of an optimal fertilisation system on white cab-
bage varieties, namely organic and mineral fer-
tilisers, as well as biological fertilisation systems
with a complex of microbial preparations, contrib-
uted to an increase in plant height by 22.5-31.3%,
leaf rosette diameter by 21.8-32.1%, head diame-
ter by 10.7-13.5% and head weight by 32.9-57.3%.

The results of studies by A. Loncari¢ et
al. (2020) showed that the chemical composi-
tion of cabbage products primarily depends on
the characteristics of the variety. The cabbage
varieties studied differed in their physical and
chemical composition and morphological char-
acteristics. Six phenolic acids were identified and
quantified, with sinapic acid being the dominant
component (65.9-78.15 mg/kg). Aldehydes, esters,
alcohols and terpenes were the main classes of
organic volatile compounds present in the cab-
bage studied. The ‘Chepinsky’ cabbage variety,
which had never been analysed before, contained
the highest amounts of d-limonene (40.75 pg/L)
and allyl isothiocyanate (1090.26 pg/L), the most
important volatile compounds responsible for the
taste of fresh cabbage. The results presented in-
dicate the value of the ‘Chepinsky’ variety for fur-
ther production and research.

The work of M. Putnik-Delic et al.(2023) found
that the application of organic fertilisers plays an
important role in the high productivity of white
cabbage and kohlrabi. The use of pig and beef
manure contributed to the formation of yields
at the following levels: white cabbage - 32.63-
49.86 t/ha, kohlrabi - 31.83-46.75 t/ha, improved
plant nutrition, increased the content of essen-
tial nutrients in the soil, and created more opti-
mal conditions for the growth and development
of these crops. The application of organic fertil-
isers in combination with soil mulching proved
to be particularly effective, contributing to mois-
ture conservation, activation of soil microorgan-
isms and reduction of nitrate load on products.
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In the variants with the use of organic fertilisers,
more uniform heads with high quality and envi-
ronmental safety indicators were observed. The
results obtained indicate that organic technology
for growing cabbage crops makes it possible to
obtain higher yields, improves the biometric in-
dicators of products, and contributes to the pres-
ervation of natural soil fertility, which is an im-
portant factor in the sustainable development of
organic vegetable growing. Research by H. Bote-
va et al. (2019), conducted using various types of
biological fertilisers, showed an increase in cab-
bage yield (40.6 t/ha) and an improvement in the
biochemical composition of the product: vitamin
C content - 32.74 mg/100 g, sugar content -
5.47%, nitrates - 149 mg/kg. Thus, the yield and
quality of cabbage were higher compared to the
control in the variants with organic and biologi-
cal fertilisers. No negative effect of organic and
biological fertilisers on the shelf life of cabbage
was observed. The current study showed that va-
rieties and hybrids of white cabbage grown using
organic technology differed in productivity. The
most effective were the hybrids ‘Akvarel F,” and
‘Kubok F,, which provided the highest yield of
38.5 and 35.9 t/ha and the highest head weight
of 1,273 g and 1,220 g.

Conclusions
A study of the productivity of white cabbage
grown organically and under natural moisture
conditions helped to establish that varietal char-
acteristics influence the onset of phenological
phases of white cabbage plant development,
as well as biometric parameters of production
and yield. The results showed that the highest
plant height was recorded in the ‘Slavia’ varie-
ty (49.6 cm), which is 12.5 cm higher than the
control variant. The largest rosette diameter was
found in plants of the ‘Akvarel F,” hybrid (41.9
cm), with an increase of 3.2 cm relative to the
control variant. The largest number of leaves was
formed by plants of the ‘Megaton F,;, Akvarel F,’
and ‘Kubok F,” hybrids, which had 22.6, 23.4 and
23.1 leaves per plant, respectively. The largest
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leaf area index was recorded in hybrids, where
the increase compared to the control was 3.0-
5.3 thousand m?/ha, respectively. The intensity of
leaf area growth in the studied varieties varied.
Greater increases in this indicator were observed
in white cabbage hybrids. From the heading
stage to technical maturity, the trend towards
an increase in assimilation area continued. The
largest leaf area in the head formation phase
was observed in the hybrid Akvarel F,"- 0.90 m?
per plant and 25.4 thousand m?2/ha, where the
increase relative to the control variant was 0.21
m? per plant and 6.0 thousand m?%/ha, respective-
ly. ALl the varieties and hybrids studied outper-
formed the control in this indicator.

The results of the studies showed that the
yield of white cabbage in the conditions of the

increase of 9.9 and 7.3 t/ha relative to the control.
The largest head weight was found in the Akvarel
F,’and ‘Kubok F,” hybrids, which weighed 1,273 g
and 1,220 g, which is 310 g and 257 g more than
the control, respectively. The study proves that the
introduction of organic technologies for growing
white cabbage is a promising direction that can
preserve the environmental friendliness of prod-
ucts, soil quality and increase yields. Studying
the yield of new varieties and hybrids of white
cabbage under organic growing systems will help
resolve issues related to their adaptability to
stressful conditions, increase production efficien-
cy, and provide consumers with high-quality and
safe products that meet the requirements of sus-
tainable development in the agricultural sector.

right-bank Forest-steppe of Ukraine was with- Acknowledgements

in the range of 28.6-38.5 t/ha. These indicators  None.

show a fairly high level of crop productivity, con-

sidering organic cultivation, which confirms the Funding

effectiveness of the applied technological meth-  None.

ods and their positive impact on yield formation.

Thus, the highest yield was obtained from the hy- Conflict of Interest

brids Akvarel F;"and ‘Kubok F.; which provided an ~ None.

References

[1] Boteva, H., Turegeldiyev, B., Aitbayev, T., Rakhymzhanov, B., & Aitbayeva, A. (2019). The influence
of biofertilizers and organic fertilizers on productivity, quality and storing of cabbage (Brassica
oleracea var. capitata L.) in the South-East of Kazakhstan. Bulgarian Journal of Agricultural Science,
25(5),973-979.

[2] Chernetskyi, V.M., & Palamarchuk, I.I. (2017). The influence of natural water supply on the yield of
white cabbage and zucchini fruits in the Right Bank Forest Steppe. Agriculture and Forestry,5,99-107.

[3] Convention on Biological Diversity. (1992). Retrieved from https://cites.org/eng/disc/text.php.

[4] Convention on International Trade in Endangered Species of Wild Fauna and Flora. (1979).
Retrieved from https://portals.iucn.org.

[5] DSTU7037-2009.(2010). White-headed cabbage is fresh. Technical conditions. Retrieved from https://
online.budstandart.com/ua/catalog/doc-page.html?id_doc=73503.

[6] Erken,O., & Yildirim, M. (2019). Quality compounds of white cabbage (Brassica oleracea L. cv. Capitata)
under different irrigation levels. Journal of Agricultural Science and Technology, 21(5), 1341-1352.

[71 Gutman, I.V., Romanova, TA., Romanoy, O.V,, Kuts, O.V., & Svishcheva, Y.O. (2025). Determining the
yield level of white cabbage hybrids under integrated cultivation technology for yield forecasting
and planning. Vegetable and Melon Growing, 77,72-81. doi: 10.32717/0131-0062-2025-77-72-81.

[8] Hud,A. etal.(2023).Response of white cabbage (Brassica oleraceavar.capitata) to single and repeated

short-term waterlogging. Agronomy, 13(1), article number 200. doi: 10.3390/agronomy13010200.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 6


https://www.researchgate.net/publication/341489730
https://www.researchgate.net/publication/341489730
https://www.researchgate.net/publication/341489730
https://repository.vsau.org/card.php?lang=en&id=19523
https://repository.vsau.org/card.php?lang=en&id=19523
https://cites.org/eng/disc/text.php
https://portals.iucn.org/library/sites/library/files/resrecfiles/GA_14_RES_024_Convention_on_International_Trade.pdf
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=73503
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=73503
https://jast.modares.ac.ir/article_16344_9e2e3b678470fd7326ef3ebb4128efff.pdf
https://jast.modares.ac.ir/article_16344_9e2e3b678470fd7326ef3ebb4128efff.pdf
https://vegetables-journal.com/index.php/journal/article/view/429
https://doi.org/10.3390/agronomy13010200

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Palamarchuk

Jam,M,, & Fortunova,S.(2023).Species composition of cabbage pests in the conditions of the Southern
Steppe. In Agrarian science: State and prospects of development: Collection of materials of the 3rd all-
Ukrainian scientific and practical conference (pp. 277-279). Odesa: Odessa State Agrarian University.
Juskeviciene,D.,Radzevicius,A., & Karkleliene,R.(2025). Effect of biostimulants on the productivity
and nutritional value of white cabbage (Brassica oleracea L. var. capitata). Horticulturae, 11(9), article
number 1020. doi: 10.3390/horticulturae11091020.

Kavaliauskaité, D., Karkleliené, R., & Jankauskiené, J. (2023). Impact of an organic fertiliser
on the yield of white cabbage (Brassica oleracea var. capitata) and the soil productivity. Horticultural
Science (Prague), 50(4), 290-296. doi: 10.17221/3%/2022-HORTSCI.

Kolinko, E.M., & Sidorova, I.M. (2023). Productivity of white-headed cabbage hybrids depending
on the genotype. In Young people - agricultural science and production. Innovative technologies
in agronomy, forestry and horticulture, land management, and electric power engineering: Materials
from the all-Ukrainian scientific and practical conference for higher education seekers (pp. 29-30). Bila
Tserkva: Bila Tserkva National Agrarian University.

Kunicki, E., Capecka, E., & Wojciechowicz-Zytko, E. (2024). The effect of chosen biostimulants on the
yield of white cabbage. Agriculture, 14(10),article number 1700.doi: 10.3390/agriculture14101700.
Kuts, O., Kokoiko, V., Mykhailyk, V., Syromyatnikov, Yu., & Zhernova, O. (2023). Fertilisation system
influence on the main agrochemical indicators of soil and productivity of white cabbage. Scientific
Horizons, 26 (1), 69-79. doi: 10.48077/scihor11.2023.69.

Loncari¢, A., Maréek, T., Subari¢, D., Jozinovi¢, A., Babi¢, J., Mili¢evi¢, B., Sinkovi¢, K., Subari¢, D., &
Ackar, D. (2020). Comparative evaluation of bioactive compounds and volatile profile of white
cabbages. Molecules, 25(16), article number 3696. doi: 10.3390/molecules25163696.

Matros, O.V., & Matros, O.M. (2025). Formation of the entomocomplex of white cabbage in the
Right Bank Forest Steppe of Ukraine: An overview of theoretical approaches and modern trends.
Ukrainian Journal of Natural Sciences, 13, 282-290. doi: 10.32782/naturaljournal.13.2025.26.

Mu, X., Gao, H., Li, H., Gao, F., Zhang, Y., & Ye, L. (2023). Effect of different mulch types on soil
environment, water and fertilizer use efficiency, and yield of cabbage. Applied Science, 13(7), article
number 4622. doi: 10.3390/app13074622.

Popova, L.M., Latyuk, G.I., & Burtnenko, K.M. (2019). Productivity of new hybrids of early white
cabbage in the conditions of the Southern Steppe of Ukraine. Agrarian Bulletin of the Black Sea
Region, 92, 6-11.

Putnik-Delic, M., Maksimovic, |., Mirosavljevi¢, M., Ilin, Z., Adamovic, B., & Danici¢, M. (2023). Quality
of cabbage and kohlrabi depending on the fertilizing regime and use of mulch. Contemporary
Agriculture, 72(1-2), 57-63. doi: 10.2478/contagri-2023-0008.
Rozhkov,A.O.,Puzik,V.K.,Kalenska,S.M.,Puzik,L.M.,Popov,S.I.,Muzafarov,N.M.,Bukhalo, V.Y., & Kryshtop
E.A. (2016). Research in agronomy. B. 1: Theoretical aspects of the research case. Kharkiv: LLC “Maidan”.
Sindesi, O.A., Lewu, M.N., Ncube, B., Mulidzi, AR., & Lewu, F.B. (2025). Effect of zeolite-amended
sandy soils on growth & yield of Copenhagen cabbage.Agronomy Research,23,1-13.doi: 10.15159/
AR.25.076.

Terry-Alfonso, E., Ruiz-Padrén J., Armas, M., & Carrillo-Sosa, Y. (2022). Vermicomposting effect on the
biologicaland agricultural productivity of cabbage crop (Brassica oleracea L.). Cultivos Tropicales,43(3),1-7.
Turatbekova, A., Parmanova, N., Abdukadirova, M., Khadzhiev, A., Arzikuloy, X., & Xodjimatov, M-B.
(2024). Study on the effect of organic fertilizers for enhancing the yield and quality of the white
cabbage (Brassica oleracea var. Capitata f. alba). E3S Web of Conferences, 563, article number 6.
doi: 10.1051/e3sconf/202456303075.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2025. Vol. 21, No. 6


http://lib.osau.edu.ua/jspui/handle/123456789/4444
http://lib.osau.edu.ua/jspui/handle/123456789/4444
https://doi.org/10.3390/horticulturae11091020
https://doi.org/10.17221/33/2022-HORTSCI
https://rep.btsau.edu.ua/handle/BNAU/9718
https://rep.btsau.edu.ua/handle/BNAU/9718
https://doi.org/10.3390/agriculture14101700
https://sciencehorizon.com.ua/en/journals/tom-26-11-2023/vpliv-sistem-udobrennya-na-osnovni-agrokhimichni-pokazniki-gruntu-ta-produktivnist-kapusti-bilogolovoyi
https://pubmed.ncbi.nlm.nih.gov/32823667/
https://doi.org/10.32782/naturaljournal.13.2025.26
https://doi.org/10.3390/app13074622
https://www.researchgate.net/publication/390288786_PRODUKTIVNIST_NOVIH_GIBRIDIV_KAPUSTI_BILOGOLOVOI_RANNOI_V_UMOVAH_PIVDENNOGO_STEPU_UKRAINI
https://www.researchgate.net/publication/390288786_PRODUKTIVNIST_NOVIH_GIBRIDIV_KAPUSTI_BILOGOLOVOI_RANNOI_V_UMOVAH_PIVDENNOGO_STEPU_UKRAINI
https://reference-global.com/article/10.2478/contagri-2023-0008
https://repo.btu.kharkiv.ua/items/97bd8c86-6011-49b0-8e6b-082e21104ae6
https://doi.org/10.15159/AR.25.076
https://doi.org/10.15159/AR.25.076
https://www.researchgate.net/publication/394421857_Vermicomposting_effect_on_the_biological_and_agricultural_productivity_of_cabbage_crop_Brassica_oleracea_L
https://www.researchgate.net/publication/394421857_Vermicomposting_effect_on_the_biological_and_agricultural_productivity_of_cabbage_crop_Brassica_oleracea_L
https://doi.org/10.1051/e3sconf/202456303075

The productivity of white cabbage using organic technology...

[24] Vdovenko, S.A., & Palamarchuk, I.I. (2020). Climate change and its effect on the formation of
vegetable plant yield in the conditions of Ukraine. The Scientific Heritage, 56(3), 12-16.

MpoAyKTUBHICTb KanycTu 6inoronoBoi 3a opraHiYHoi TeXHonorii
B YMOBax npaBo6epeXXHoro nicocteny YKpaiHu

IHHa Manamapuyk

KaHAnMAaT CinbCbKOrocnoaapcbKmMx Hayk, AOLEHT
BiHHMLbKMI HaLiOHaNbHUI arpapHui yHiBepcuTeT
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AHoTauif. Kanycra 6inoronosa (Brassica capitata alba L.) € onHieto 3 6a30BMX i HaWBINbLL BUPOLLYBaHUX
0BOYEBMX KyNbTyp B YKpaAiHi Ta CBiTi. 3p0OCTaHHS NONUTY HA OpraHiyHy NPOAYKLIiK0 MiACUNIOE aKTYaNnbHICTb
LOCNioKeHb, CNPSMOBAHMX Ha p[obip coptiB i ribpuaiB kKanyctw, 34aTHMX 3abe3nevyBaTM BMUCOKY
BPOXaMHICTb 32 OpraHiYHUX TEXHOJOTiV BUPOLLYBaHHSA. MeTol foCnifxeHHs 6yno BUBUMTH 0COBAMBOCTI
pocTy, po3BMTKY Ta (GOPMYBaHHS BpOXalo COPTiB Ta ribpuAiB kanyctu 6inoronoBoi 3a opraHiyHoro
BMPOLLYBAHHA Y BiAKpUTOMY TpyHTi. JoCnimkeHHs CepeaHbOCTUIAMX COPTIB Ta ribpuais Kamnycru
6inoronoBoi 3a opraHiYHOro BMPOLLYBAHHS Y BiAKPUTOMY IpYHTI NMPOBOAMNM 3aKNALAHHSIM MONbOBUX
pocnipisy 2019-2023 pokax. [1pu npoBefeHHi ekcnepuMeHTanbHOi poboTu 6yno BUKOPUCTaHO NONbOBUIM
Ta CTaTUCTUYHUI METOAM JOCNimKeHb. [loCnifKeHHS NpOBOAMMN 3 CEPEefHbOCTUINIMMU COPTaMU, TaKUMU
sk ‘Cnaea 1305’,‘Cnasis’ Ta ribpuam kanyctu 6inoronosoi: Akapens F,,‘MeratoH F,,'Ky6ok F,’. PesaynbtaTti
[0CNiKEHb MOKA3anu, Lo HA NOKA3HUKKM 6iOMETPUUHUX MapaMeTpiB POC/IMH Ta MPOAYKLii Ta BpOXaMHICTb
Kanyctv 6inoronosoi 3HayHOK Mipoto BNAnHYAM GionoriyHi ocobnmBocTi copTiB Ta ribpuais. MpoBeaeHi
LOCNIKEHHS NOKas3anu, Wo COpTOBi 0CO6GAMBOCTI 3AiMCHIOBaNM BMAMB HA BUCOTY POC/IMH, AiaMeTp
PO3€eTKM, KiNbKiCTb IMCTKIB Ta NOLLY NUCTKIB. HalbinbLy naowy AUMCTKIiB pOCanH Kanyctu 6inoronosoi B
yci ha3un pocTy Ta po3BUTKY Y TOMY UMCAi i y a3y TeXHIYHOT CTUrNOCTI BiaMiueHo Yy ribpuay Aksapens F,’ -
33,9 Tuc. M2/ra. Haitbinblua BpoxaiHicTb y poku focnimxeHb 6yna y ribpuais Aksapens F,’Ta ‘Kybok F,;
gKi 3a6e3neunnu npupicT BiAHOCHO KoHTponto 9,9 Ta 7,3 T/ra. [laHi ribpuaun chopmysanm Hanbinbwy Macy
ronoBok — 1273 r ta 1220 r BignosifHo. [pakTMYHA LiHHICTb LOCNIAXEHHS MONSAra€e B TOMY, WO MOro
pe3ynsTaTv AaloTb 3MOMY BU3HAUMTK HaWbinbLl NpoAyKTUBHI copTH Ta ribpuau kanyctu 6inoronosoi ans
OpraHiYHOro BUPOLLYBAHHS Y BiAKPUTOMY FPYHTI, WO CNPUSTUME MNiABULLEHHIO iT BPOXAMHOCTI Ta AKOCTI

KnioyoBi cnoBa: copr; riopma; 6ioMeTpUYHI NOKA3HUKK; OpraHiuHe BUPOLLYBAHHS; YPOXKaMHICTb
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