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Formulation of the problem. Cucumber (Cucumis
sativus L.) is one of the leading vegetable crops of protected
soil, which is due to the high consumer demand for fresh
fruits due to their valuable taste and dietary properties and
the possibility of year-round cultivation in two or three crop
rotations [4, 15]. Cucumberfruits contain a significantamount of
biologically active substances, in particular vitamins of groups
B and C, carbohydrates, as well as calcium and phosphorus
ions, which determine their nutritional, therapeutic, and
prophylactic value. In the structure of sown areas of protected
soil, this crop occupies more than 50%, which confirms its
key importance for modern vegetable growing [2, 3]. In the
countries of the European Union, the dominant position in
industrial greenhouse production is occupied by smooth-
fruited parthenocarpic cucumber hybrids, which are the main
type of crop and occupy the first place in terms of cultivation
volumes. Their wide distribution is due to high yield, stable
fruit formation in different growing conditions, fruit uniformity,
attractive appearance, and high commercial qualities that
meet the requirements of the European market and network
trade [9, 10, 11].

In the conditions of greenhouse development, the
relevance of introducing such hybrids into the assortment is
increasing in other countries, in particular in Ukraine, where
the issue of adapting European parthenocarpic hybrids to
the conditions of winter greenhouses requires a scientifically
based assessment. The effectiveness of their use is largely
determined by the biometric indicators of plants, yield
potential, and economic feasibility of cultivation.

Given the increased requirements of the modern market
for product quality and profitability of production, conducting
a comprehensive assessment of parthenocarpic hybrids of
smooth-fruited cucumber by biometric indicators, yield, and
economic efficiency is a relevant and practically significant
direction of scientific research.

Analysis of recent research and publications. In
Poland, cucumber occupies a significant part of the protected
soil area and is one of the key vegetable plants in industrial
greenhouses. To ensure a stable early and winter-spring
harvest, Polish farmers use modern technologies for growing
F, hybrids, in particular parthenocarpic smooth-fruited

hybrids, such as Mewa F,, Yani F,, and Pacto F,. The farms
use intensive cultivation systems, in particular hydroponics,
microclimate control, and additional lighting, which allows
obtaining high-quality fruits. The total yield of such hybrids in
Polish greenhouses per crop rotation is 29-38 kg/m?, which
confirms their high productive potential [6, 9, 10].

Parthenocarpic smooth-fruited cucumber hybrids are
characterized by stable fruiting and high yield of marketable
products [13]. According to Polish research, their cultivation
in greenhouses with variable sowing dates and various
methods of artificial lighting provides a yield of over 40 kg/m?
during 16 weeks of fruiting [7, 8]. Hybrids Mewa F,,
Yani F,, and Melen F, are defined as standards of intensive
greenhouse production in Poland, demonstrating stable fruit
marketability of over 90 %, as well as economic efficiency
with an income of approximately 60 euros per 1 m? and
profitability at the level of 32 % [11]. Ukrainian scientists, in
particular Sergienko O. V., Shabetya O. M., Ivchenko T. V.,
and others, are actively researching parthenocarpic
cucumber hybrids. In their works, they evaluate new F,
hybrid combinations by morpho-biometric indicators,
productivity, and variability in protected soil conditions. The
results showed that heterotic hybrids are characterized
by high yield, stable fruiting, and improved fruit quality
characteristics compared to parental lines, which confirms
the effectiveness of using heterosis to create highly
productive  parthenocarpic cucumbers for intensive
cultivation in greenhouses [2, 3]. In addition, other Ukrainian
scientists have also achieved significant results in studying
the variability and adaptation of such hybrids to protected
soil conditions, which is important for the development of
highly efficient technologies for their cultivation [12, 14].

The purpose of the research is to comprehensively
evaluate parthenocarpic smooth-fruited cucumber hybrids
in winter greenhouses under the conditions of the IV light
zone in terms of biometric indicators, yield, marketability,
and economic efficiency for introduction into intensive
greenhouse production.

Materials and research methods. The research was
conducted at the high-tech enterprise LLC TK “Dniprovsky”,
which is located in the Dnipropetrovsk region, for three
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years, from 2022 to 2024. All research was conducted in
winter glass greenhouses of the «Anthracite» type: span
width 6.4 m, column height from the foundation to the tray
3.0 m (total greenhouse height 3.6 m), column pitch 3.0 m,
and trellis height 2.2 m from the substrate. Cucumber plants
were grown using the method of small-volume hydroponics
on the mineral wool substrate “Begrow”. All microclimate
processes in the greenhouse (temperature, humidity,
ventilation, and carbon dioxide supply) are automated and
controlled from a computer. Also, the computer system
(Priva Integro) regulates the number of irrigations, solution
concentration, acidity, time, and amount of nutrient solution
supply for each plant, necessary for moistening the substrate
and optimal nutrition of each plant.

The research was conducted with smooth-fruited
cucumber hybrids of foreign selection (Netherlands):
Melen F, (Enza Zaden) (control), Pacto F, (Seminis),
Jani F,, and Mewa F, (Rijk Zwaan). The included smooth-
fruited cucumber hybrids are intended for cultivation in
protected soil, in particular in greenhouses. The fruits of
these hybrids are cylindrical, dark green in color with a
smooth, thin skin, well-aligned in size, and do not require
sorting, which ensures their high marketability. The length of
the fruits is 21—-24 cm, and the weight is 200-250 g. Vigorous
plants have the ability to form more than two ovaries in one
internode, which contributes to high yields even in low light
and stressful growing conditions. The hybrids are adapted
to cultivation in early terms, starting from mid-December,
and demonstrate stable fruit formation in protected soil.

Layout of experiments using the systematic method in
four replications. The area of the plotis 10 m?, the total area
of the plot is 14 m?, and the total area of the experiment
is 224 m?2. The seeds were sown in mineral wool cubes
“Begrow” (100 x 100 mm) previously saturated with
irrigation solution. At the age of 11 days from germination,
the seedlings were arranged in a scheme of 20 plants
per m?. At the age of 24 days, the seedlings were planted
in a permanent place in the greenhouse. The plant layout
is 1.6 x 0.25 m, with 4 plants per mineral wool substrate
“Begrow” (100 x 20 x 7.5 cm). The volume of the substrate
under one plant is 3.75 I. Plant density is 2.5 plants per m2.
The number of plants in the plot is 25 pieces. Cucumber
plants were grown using the recommended technology
for winter greenhouses, and protection against diseases
and pests was carried out using an integrated protection
system. Cucumber harvest was carried out every other
day during all fruiting months (February-June). Accounting

and observations in the experiment were carried out in
accordance with generally accepted methods according
to the “Methods of Research in Vegetable and Melon
Growing” [1]. Economic efficiency was calculated based on
the cost of the crop and the costs of obtaining it for each
option according to actual data.

Research results. During the three years of research,
systematic observations were made of the course of
phenological phases of plant growth and development. The
analysis results showed that no significant differences in the
course of phenological phases were detected between the
years of research. Seeds were sown on December 10, and
seedlings of smooth-fruited cucumber hybrids were planted
in a permanent place of cultivation in the greenhouse on
the 24th day after the emergence of shoots — January 3.
Table 1 shows the average for 2021-2024 indicators of
the duration of phenological phases of plant growth and
development — Melen F, (control), Yani F,, Pakto F,, and
Mewa F,. The analysis covers the timing of the onset of
the main phases of ontogenesis (seedlings, flowering, and
fruiting), the duration of interphase periods, and the total
duration of the fruiting period.

It was found that under the same growing conditions,
the emergence of seedlings in all studied hybrids occurred
simultaneously — on December 14, which indicates a high
energy of seed germination. The beginning of the flowering
phase was characterized by some variability and falls on
the period from the 40th to the 45th day from germination.
The earliest plants of the Yani F, hybrid entered the
flowering phase on the 40th day, while the latest — the
Pakto F, hybrid — entered on the 45th day. The period from
germination to the beginning of fruiting was 56—60 days.
The shortest interphase period was observed in plants of
the Yani F, hybrid (56 days), while in Melen F, (control),
Pakto F,, and Mewa F,, its duration was 60 days. The
interval between flowering and fruiting phases was relatively
stable and varied from 15 to 19 days, with minimum values
in Pakto F, and maximum values in Meva F,. The total
duration of the fruiting period (from the first to the last
harvest) in the studied hybrids was long and ranged from
123 to 127 days; the highest indicator was observed in
plants of the Yani F, hybrid (127 days), while in Melen F,
(control), Pakto F,, and Mewa F,, it was 123 days. During
the research period, it was found that the studied smooth-
fruited cucumber hybrids differed significantly in biometric
indicators compared to plants of the Melen F, hybrid in the
control (Table 2).

Table 1
Duration of phenological phases of growth and development of smooth-fruited cucumber hybrids
(average for 2021-2024)
Phase entry, date Duration of the period, days
. before plants enter the phase
Hybrid . . e first-last
shoots flowering fruiting . fruiting from .
flowering - collection
shoots flowering
Melen F, (c) 14.12 27.01 12.02 44 60 16 123
Yani F, 14.12 23.01 08.02 40 56 16 127
Pakto F, 14.12 28.01 12.02 45 60 15 123
Mewa F, 14.12 24.01 12.02 41 60 19 123
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The total stem length of plants of the Melen F, hybrid
(control) for the entire vegetation period was 294.1 cm. In
plants of the Jani F, hybrid, this indicator was higher by
20.4 cm (+6.9 %), and in Mewa F,, by 18.4 cm (+6.3 %). At
the same time, in the Pakto F, hybrid, the stem length was
slightly shorter than the control and was 290.6 cm, which is
3.5 cm (1.2 %) less compared to Melen F,. The number
of leaves per plant in Melen F, (control) was 61.7 pcs. In
the Jani F, and Mewa F, hybrids, this indicator exceeded
the control by 3.2 pcs. (+5.2 %) and 7.4 pcs. (+12.0 %). In
contrast, in Pakto F, the number of leaves was lower than
the control by 1.9 pcs. (-3.1 %). In terms of the number
of lateral shoots, the Melen F, hybrid (control) formed an
average of 14.2 pcs. Plants of the Yani F, hybrid had a
slight advantage over the control (+0.4 pcs.; +2.8 %), while
Mewa F, significantly exceeded it — by 2.0 pcs. (+14.1 %).
In the plants of the Pakfo F, hybrid, the number of lateral
shoots was 1.8 pcs. less than the control (-12.7 %).

Plants of the Melen F, hybrid (control) formed an
average of 53.8 fruits over the entire fruiting period. In
the Jani F, hybrid, the number of fruits was 5.1 pcs. more
(+9.5 %), and in Mewa F, — by 1.4 pcs. (+2.6 %). In turn,
the plants of the Pakto F, hybrid were inferior to the control
in the number of fruits by 1.9 pcs. (-3.5 %). The average
fruit weight in the control was 216.6 g. In the Yani F, hybrid,
the average fruit weight was higher by 14.9 g (+6.9 %),
and in the Mewa F, by 13.0 g (+6.0 %). In the Pakto F,
hybrid, the average fruit weight exceeded the control and

was 225.8 g, which is 9.2 g (+4.2 %) more compared to
Melen F, (control).

Analysis of the dynamics of the yield of smooth-fruited
cucumber hybrids during the fruiting period indicates significant
differences between the studied hybrids in terms of the intensity
of product formation relative to the control variant Melen F,.

In February, the plants of the Melen F, hybrid (control)
formed a yield of 1.4 kg/m?. The Yani F, hybrid exceeded
the control by 0.8 kg/m?, while the plants of the Pakto F,
hybrid were inferior in yield to the control by 0.2 kg/m?2. The
yield of the Mewa F, hybrid was slightly higher than the
control and was 1.8 kg/m? (Fig. 1).

In March, a significant increase in yield was observed
in all variants. The control hybrid provided 6.1 kg/m2. The
Yani F, hybrid exceeded the control by 0.3 kg/m?, while
Pakto F, was inferior to Melen F, (control) by 0.3 kg/m?.

In April, the intensity of crop yield increased significantly.
In the control variant, the yield was 7.5 kg/m?2. The Yani F,
hybrid formed 1.1 kg/m? more production compared to the
control, Mewa F, — 0.5 kg/m? more, while Pakto F, was
inferior to Melen F, by 0.2 kg/m?.

The maximum yield was observed in May. The control
hybrid Melen F, provided 9.2 kg/m2. The Yani F, hybrid
exceeded the control by 1.5 kg/m?, Mewa F, by 1.2 kg/m?,
and Pakto F, formed a yield 0.2 kg/m? higher than the
control variant.

In June, a decrease in the intensity of fruiting was noted
in all the studied hybrids due to the end of the growing

Table 2
Biometric indicators of smooth-fruited cucumber hybrids (average for 2022-2024)
. Hybrid
Hybrid : NIR, o5
Melen F, (c) | Yani F, | Pakto F, | Mewa F, ’
Total stem length for the entire growing season, cm 2941 314,5 290,6 312,5 |8,14-10,01
Number of leaves on the plant during the entire growing season, pcs 61,7 64,9 59,8 69,1 1,60-3,37
Number of lateral shoots, pcs 14,2 14,6 12,4 16,2 0,51-0,80
Number of fruits per plant for the entire fruiting period, pcs 53,8 58,9 51,9 55,2 0,40-0,71
Average fruit weight for the entire fruiting period, g 216,6 231,5 225,8 229,6 2,56-3,15
Total productivity
Melen F1 (k) 29,3 kr/m 2
Yani F1 34,2 kr/m 2
Pakto F1 29,0 kr/m 2
1 Mewa F1 31,9 kr/m 2

94,1 941

Productivity, kg/m 2

2022 p.
2023 p.

= Yani Fy = Mewa F: “ Melen F: (¢)

il’ .‘,2J

2024p.
PaktoF:

Fig. 1. Dynamics of the harvest of smooth-fruited cucumber hybrids for the entire fruiting period,
on average for 2022-2024
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period (plant death in the second decade of June). The yield
of Melen F, was 5.1 kg/m?. The Yani F, hybrid exceeded the
control by 1.2 kg/m?, Mewa F, by 0.5 kg/m?, while Pakto F,
formed a yield 0.2 kg/m? higher than the control.

Table 3 presents the results of the assessment of
the total yield of smooth-fruited cucumber hybrids for the
entire fruiting period. Plants of the Melen F, hybrid (control)
produced a vyield of 29.3 kg/m?, with fluctuations in the
indicator from year to year from 28.9 to 29.7 kg/m2.

The obtained data on yield show that the highest level
over the three years of research was formed by the Yani F,
hybrid — 34.2 kg/m?, which significantly exceeded the control
by 4.9 kg/m?, or 16.7 %. The high productivity of this hybrid was
stable throughout the entire research period and fluctuated
within 33.7-34.6 kg/m? depending on the year. The Mewa F,
hybrid occupied an intermediate position in terms of yield. Its
average indicator was 31.5 kg/m?, which provided an increase
in yield compared to the control by 2.2 kg/m?, or 7.5 %. The
yield of Mewa F, was characterized by insignificant variability
over the years (31.1-32.1 kg/m?), which indicates the relative
stability of crop formation. The lowest average yield indicators
were formed by the plants of the Pakto F, hybrid — 29.0 kg/m?,
which were inferior by 0.3 kg/m?, or 1.0 %, which indicates the
absence of a significant advantage of this hybrid in terms of
productivity compared to Melen F,.

Thus, the results of the research confirm the pronounced
specificity of the genotype of smooth-fruited cucumber hybrids

to the formation of yield, among which the most productive
and promising is the Yani F, hybrid, while the Mewa F, hybrid
is characterized by a sufficiently high and stable level of yield.

Over the years of research (2022-2024), the
marketability of the fruits of smooth-fruited cucumber
hybrids was stably high — 91.9-95.2 % (Fig. 2).

The average marketability of the Melen F, hybrid
(control) was 93.9 %. The highest indicator during the
research period was formed by the Yani F, hybrid — 94.5%,
which was 0.6 % higher than the control. The Mewa F,
hybrid also had higher marketability of fruits compared to
the control (94.1 %), with an increase of 0.2 %. The lowest
values were noted in the Pakto F, hybrid — 92.1 %, which is
1.8 % less than the control.

The economic efficiency of growing smooth-fruited
cucumber hybrids in winter greenhouses in 2021-2024 was
formed under the influence of the yield level, sales price,
and structure of production costs (Table 4).

The Melen F, hybrid (control) provided a yield of
29.3 kg/m? at an average selling price of 57.9 UAH/kg,
which allowed us to obtain a yield of 1697.9 UAH/m2. The
highest indicators of economic efficiency were formed by
the Yani F, hybrid, the yield of which was 34.2 kg/m?, which
exceeded the control by 16.7 %. With almost the same
average selling price, this ensured an increase in profitability
to 1990.2 UAH/m?. Thus, the decisive factor in increasing
economic efficiency was the increase in yield and not the

Table 3
Yield of smooth-fruited cucumber hybrids for the entire fruiting period (average for 2022-2024)
Hybrid Yield, kg/m? ' Yield increase

2022 2023 2024 average yield kg/m? %
Melen F, (c) 28,9 29,7 29,2 29,3 - -
Yani F, 34,3 34,6 33,7 34,2 4,9 16,7
Pakto F, 28,4 29,5 29,1 29,0 -0,3 -1,0
Mewa F, 32,1 31,2 31,1 31,5 2,2 7,5
NIR, o5 kg/m? 0,99 0,99 0,68

Marketability, %

General marketability
MelenF1(c) 93,9%
Yani F1 94,5%
PaktoF1 92,1%

Mewa F1 94,1%

Fig. 2. Marketability of smooth-fruited cucumber hybrids for the entire fruiting period (average for 2022-2024)
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Table 4
Economic efficiency of growing smooth-fruited cucumber hybrids on average for 2021-2024
Economic efficiency indicator of production Hybrid

Melen F, (c) Yani F, Pakto F, Mewa F,
Yield, kg/m? 29,3 34,2 29,0 31,5
Average price (2022-2024), UAH 57,9 58,2 55,9 58,1
Yield on area, UAH/m? 1697,9 1990,2 1620,5 1831,6
Energy costs, UAH/m? 811,4 811,4 811,4 811,4
Salary costs, UAH/m? 298,7 31,2 302,1 309,7
Costs for raw materials and supplies, UAH/m? 201,1 206,5 204,4 206,5
Packaging, logistics, marketing costs, UAH/m? 94,5 96,2 93,8 95,7
Fixed costs, UAH/m? 14,2 14,2 14,2 14,2
Other costs, UAH/m? 21,6 21,6 21,6 21,6
Total production costs, UAH/m? 1311,2 1329,1 1317,9 1327,6
Full cost, UAH/m? 1441,5 14611 1447,5 14591
Conditional net profit, UAH/m? 256,4 529,1 173,0 372,5
Net profit growth, UAH/m? 0,0 272,7 -83,4 116,1
Profitability level, % 17,8 36,2 12,0 25,5

price situation. The total production costs in the studied
variants were close in magnitude (1311.2—1329.1 UAH/m?),
which indicates the same technological model of cultivation.
The dominant share in the cost structure was occupied
by energy carriers, which is a characteristic feature of
winter greenhouse production and significantly limits the
possibilities of reducing the cost of production. The total
cost of production ranged from 1441.5 to 1461.1 UAH/m?;
however, the increase in costs in the variant with the Yani F,
hybrid was fully compensated by the increase in gross
revenue. As a result, the conditional net profit reached
529.1 UAH/m?, which exceeded the control by 272.7 UAH/m?,
and the profitability level increased to 36.2 %. The Mewa F,
hybrid was characterized by a moderately high vyield
(31.5 kg/m?) and a stable sales price, which provided a
conditional net profit of 372.5 UAH/m? and a profitability
level of 25.5 %. This confirms its economic feasibility as an
alternative option for production. The least effective hybrid
was the Pacto F,, which had the lowest selling price at a
cost level close to control. This led to a decrease in yield,
conditional net profit (173.0 UAH/m?), and profitability to
12.0 %, which is 5.8 % less than the control option.

The results obtained confirm that in conditions of high
energy intensity of greenhouse cucumber production, the
main reserve for increasing economic efficiency is the
intensification of production through the use of high-yielding
hybrids. An increase in yield, even with a slight increase in
cost, provides a significant increase in profit and profitability.
At the same time, a decrease in the selling price, in the
absence of compensation by yield, leads to a significant
deterioration in economic indicators even with stable costs.

Conclusions and suggestions.

Under the same conditions in winter greenhouses, all
the studied hybrids of smooth-fruited cucumber are suitable
for cultivation in winter-summer crop rotation. Analysis of
biometric indicators shows that plants of the hybrids Yani F,
and Mewa F, exceeded the hybrid Melen F, (control) in most
parameters of growth and development. The length of the
stem in Yani F, was 6.9 % longer, in Meva F, it was 6.3 %,
while in Pakto F, it was 1.2 % shorter. The number of leaves

in Yani F, exceeded the control by 5.2 %, in Mewa F, by
12.0 %, and in Pakto F, by 3.1 % shorter. In terms of the
number of lateral shoots, Yani F, exceeded the control by
2.8 %, Mewa F, by 14.1 %, and Pakto F, by 12.7 %. The
average fruit weight in Yani F, was 6.9 % higher, in Mewa F,
itwas 6.0 %, and in Pakto F, it was 4.2 %. The data obtained
indicate the advantages of the cucumber hybrids Yani F, and
Mewa F, in terms of plant growth and development intensity.

According to the results of three-year studies, it was
found that smooth-fruited cucumber hybrids differed
significantly in the level and stability of total yield, which is
due to the specific features of their genotype. The highest
yield was formed by the Yani F, hybrid — 34.2 kg/m?, which
significantly exceeded the control (Melen F,) by 4.9 kg/m?,
or 16.7 %, and was characterized by high stability of the
indicator over the years of research. The Mewa F, hybrid
provided an average yield of 31.5 kg/m?, which is 2.2 kg/m?,
or 7.5 %, more than the control.

The economic efficiency of growing smooth-fruited
cucumber hybrids was determined primarily by the level of
yield. The highest economic efficiency indicators were formed
by the Yani F, hybrid, the yield of which was 34.2 kg/m?, which
was 4.9 kg/m? (16.7 %) higher than the control (29.3 kg/m?). At
an average selling price of 57.9 UAH/kg, this provided a yield
of 1990.2 UAH/m?, a conditional net profit of 529.1 UAH/m?,
and a profitability level of 36.2 %, which was 272.7 UAH/m?,
or 18.4 % higher than the Melen F, cucumber hybrid.

The results obtained indicate the feasibility of using
the Yani F, and Mewa F, hybrids for growing in winter
greenhouses.
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KapauyH B. J1., lle6eauHcbkun I. B., fApoun T. L,
PomaHoB O. B. KomnnekcHa ouiHKa napTeHOKapniyHux
riopmaiB rmagkonnigHoro oripka B 3MuMOBUX TEMJIMLAX
3a bioMeTPMYHUMM NOKa3HUMKaMU, YPOXKaMHICTIO Ta eKo-
HOMiYHOIO epeKTUBHICTIO

Y craTtTi HaBegeHO KOMIMIEKCHY OUiHKY napTeHokap-
nivyHnx ribpuais rmagkonnigHoro oripka (MeneH F,, AHi F,,
Mesa F, Ta lNakTo F,) 3a 6ioMeTPUYHIMYI NOKa3HMKaMm1 POC-
TVH, YPOXaNHICTIO Ta EKOHOMIYHOK e(DEKTUBHICTIO BUPOLLY-
BaHHSA B 3MMOBUX TEMNUUAX TNy «AHTpauut» y CTenosiin
30Hi YkpaiHu. Y kpaiHax €C nepeBaxatoTb rMagkonmnigHi
napTeHokapnivHi ribpyan oripka, Sk 3a¥imMaloTb Nigupy-
lo4e Micue y NPOMWUCIIOBOMY TEMfIMYHOMY BMPOGHMLTBI.
X nonynsipHicTL 3yMOBMEHa BMCOKOK BPOXaWHICTIO, CTa-
BiNbHMUM NNOAOYTBOPEHHAM, OAHOPIAHICTIO Ta npuBabnu-
BICTIO MNIoAiB, @ TAKOXX BUCOKMMU TOBAPHUMMW SIKOCTSIMMU, LLIO
BiANOBiQAOTb BMMOram €BPOMENCLKOrO puHKY. B ymoBax
BMCOKOI €HEeproeMHOCTi TEMNMYHOro BMPOOHMUTBA oOripka
FONOBHUM PEe3epBOM MiABULLEHHA E€KOHOMIYHOI edeKTmB-
HOCTi € iHTeHcudikauis BMPOOHMLTBA 3a PaxyHOK BMKO-
PUCTaHHA BUCOKOMPOAYKTMBHMX ribpuais. [LocnimkeHHs
NMPOBOAUNM  HA  BUCOKOTEXHOMOMYHOMY  MiAMPUEMCTBI
TOB TK «[HinpoBcbkuii» y 2022-2024 pp. Ons pocni-
DKeHH:A obpanu rmagkonnigHi ribpyuan 3apybikHOI cenexuii
(Hinepnangwn): Menen F, (Enza Zaden, koHTponb), [MakTo F,
(Seminis), AHi F, Ta MeBa F, (Rijk Zwaan). ®eHonori4Hi crno-
CTEPEXEHHS MoKa3anu OHOYacHy MosiBy CXOAIB YCix ribpu-
aiB (14 rpygHs) Ta noyaTok UBiTiHHS Ha 40-45-Ty noby Big
cxopis. HavikopoTLwumi nepiof Big cxoAiB 40 NNOOOHOLLIEHHSI
maB fAHi F, (56 gib), y iHwwux ribpuais BiH cknagas 60 Ai6.
3aranbHa TpuBanicTb NMOOOHOLIEHHS KonvBanacs Big 123

Ao 127 pi6, nanbinbwa — y Axi F,. BiomeTpunyHi nokasHuku
cBigyaTh, Wo pocnuHu AHi F, Ta Mesa F, nepesuLLlyBasnm KOH-
Tponb (MeneH F,) 3a GinbLuicTio napameTpiB pocTy. TpMpiyHi
[OOCTIPKEHHST NoKasanu, WO HanbinbWnin NpupicT ypoxan-
HOCTi BIiQHOCHO KOHTponto 3abesneumB AHi F, (+16,7 %),
Mesa F, maB nomipHun npupict (+7,5 %), a MNakto F, nocty-
naecs KoHTponio (—1,0 %), Wo nigKpecntoe 3Ha4YeHHs reHo-
TNy y dopMyBaHHi NpoayKTUBHOCTI. EKOHOMIYHA oujiHKa
CBiguNTb, WO HanbinbWw egeKTUBHUM Yy 3MMOBUX TENULIAX
€ AHi F, 3aBOsSKM BMCOKI BpOXaWHOCTI Ta NpubyTKOBOCTI.
MeBa F, pekoMeHO0BaHWIM K EKOHOMIYHO AOLiNbHa ansTep-
HaTMBa, TOAi Sk BUKOpUCTaHHSA MakTo F, MeHLWw BuUnpaeaaHe
yepes HWXKYi MOKa3HUKN peHTabernbHOCTI.

KnrouoBi cnoBa: oripok, rmagkonnigHun ribpua, 3umoBi
Tennuui, BPOXanHIiCTb, EKOHOMIYHA e(PEKTUBHICTb, peHTa-
OenbHiCcTb, NapTeHoKapniYHUIA.

Karachun V. L., Lebedynskyi I. V., Yarovyi H. L.,
Romanov O. V. Comprehensive assessment of
parthenocarpic smooth-fruited cucumber hybrids in
winter greenhouses based on biometric parameters,
yield, and economic efficiency

The article presents a comprehensive assessment of
parthenocarpic smooth-fruited cucumber hybrids (Melen F,,
Yani F,, Mewa F,, and Pakto F,) in terms of plant growth and
development, yield, and economic efficiency of cultivation
in “Antratsyt’-type winter greenhouses in the Steppe zone
of Ukraine. In the European Union, smooth-fruited parthe-
nocarpic cucumber hybrids dominate industrial greenhouse
production. Their widespread use is attributed to high yield,
stable fruit setting, uniformity and attractiveness of fruits, as
well as high marketable quality meeting European market
requirements.

In conditions of high energy intensity of greenhouse
cucumber production, the main way to improve economic
efficiency is intensification through the use of high-yield-
ing hybrids. The research was conducted at the high-
tech enterprise LLC TC “Dniprovskiy” in 2022-2024. The
study included foreign smooth-fruited cucumber hybrids
(Netherlands): Melen F, (Enza Zaden, control), Pakto F,
(Seminis), Yani F,, and Mewa F, (Rijk Zwaan).

Phenological observations showed simultaneous seed-
ling emergence for all hybrids (December 14) and the
beginning of flowering on days 40-45 after emergence.
The shortest period from seedling emergence to fruiting
was observed in Yani F, (56 days), while in other hybrids it
was 60 days. The total fruiting duration ranged from 123 to
127 days, with the longest observed in Yani F,.

Biometric measurements indicated that Yani F1 and
Mewa F, plants exceeded the control (Melen F,) in most growth
and development parameters. Three-year studies showed that
Yani F, provided the highest yield increase relative to the con-
trol (+16.7 %), Mewa F, had a moderate increase (+7.5 %),
while Pakto F, was lower than the control (1.0 %), highlighting
the significant role of genotype in yield formation.

Economic evaluation demonstrated that Yani F, was the
most efficient in winter greenhouses due to high yield and
profitability. Mewa F, is recommended as an economically
viable alternative, whereas the use of Pakto F, is less justi-
fied due to lower profitability.

Key words: cucumber, smooth-fruited hybrid, winter
greenhouse, yield, economic efficiency, profitability, parthe-
nocarpic.
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