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The article presents the results of studies on parthenocarpic cucumber hybrids cultivated
in winter greenhouses of the IV light zone, evaluating morpho-biometric indicators, fruiting
structure, fruit quality, yield level, and economic efficiency. The problem of increasing productivity
and commercial feasibility of cucumber cultivation in protected conditions remains relevant for
modern horticulture. High-yielding parthenocarpic hybrids provide stable fruiting, improved
fruit quality, and efficient use of greenhouse area, which is particularly important for winter
intensive cultivation.

The aim of the study was to comprehensively evaluate parthenocarpic cucumber hybrids to
determine their suitability for intensive commercial production. Research was conducted during
2023-2025 at LLC TC “Dniprovskiy” (Dnipropetrovsk region) in glass greenhouses of the
“Anthracite” type. Cucumbers were grown using low-volume hydroponics on “Begrow” mineral
wool substrate. Climate and nutrient control were provided by the automated “Priva Integro” system.

Experimental design included systematic placement with four replicates: plot area — 10 m?,
plant density — 2.5 plants/m? spacing — 1.6 x 0.25 m, and 4 plants per substrate unit. Seeds were
sown in mineral wool cubes, and seedlings were transplanted at 26 days. Pest and disease control
followed an integrated system. Harvest was performed every other day throughout the fruiting
period (March—June).

Studied hybrids: Spino Fi (control, Syngenta), Madrilen F: (Seminis), ElvinaraF1, andllonaraF:
(Rijk Zwaan). Morphometric parameters, number of fruits per plant, average fruit weight,
production cost, and economic efficiency were assessed. Spino Fi showed the highest vegetative
growth, while Madrilen F; and Elvinara F: demonstrated superior generative performance.
Number of fruits per plant: Madrilen Fi1 — 81.4, Elvinara Fr — 79.9, llonara F: — 74.1; average
Sfruit weight — 128.6-130.1 g.

Production costs remained high: energy — 628.1 UAH/m? labor — 311.9-330.5 UAH/m? raw
materials — 224.1 UAH/m? packaging/logistics/marketing — 87.4-94.5 UAH/m? fixed and other costs —
35.8 UAH/m?> Total costs — 1164.1-1182.7 UAH/m?; full production cost— 1287.3—1313.0 UAH/m?>.

Economic assessment demonstrated the advantage of Elvinara F: and Madrilen F:: income
per m?— 1749.7 and 1712.2 UAH, net profit — 439.8 and 399.2 UAH, profitability — 33.6% and
30.4%. llonara Fi1 was intermediate; control — lowest.
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Conclusions. Elvinara Fi and Madrilen Fi possess high potential for generative organ
formation, higher fruit weight, and yield realization, ensuring commercial efficiency and
profitability in winter greenhouses. Results provide a scientific basis for technological optimization
and further research in intensive vegetable production.

Key words: parthenocarpic hybrids, cucumber, winter greenhouse, economic efficiency,
production cost, yield.

Kapauyn B.JL., I'anazypa A.O., J/lebeouncokuit 1.B. Biooip 3a nomenuyianom yposycaiinocmi
ma eKOHOMIUHOI eeKmUGHICHI0 napmeHoKapniunux 2iopuodie 02ipka 011 eUPOULYEAHHA
6 3UMOBUX MENTUYAX

Y cmammi nasedeno pesynomamu 0ocniodiceHsb w000 OYiHKU NAPMEHOKAPNIYHUX 2iOpu-
016 ozipka, supowysanux y sumosux menauysx 1V ceimnoeoi 3onu, 3a mopgo-oiomempuynumu
NOKA3ZHUKAMU, CIPYKIYPOIO 8POICAI0, MOBAPHUMU AKOCMAMU HA00I6, PIGHEM YPOICAUHOCHI
ma exonomiunoio epexmugnicmio. IIpobrema nidguujenns npooyKMueHOCmMi ma KOMepyitunoi
O00YINbHOCT BUPOWYBAHHS O2IPKA 8 YMOBAX 3AKPUMO20 IPYHINY 3ATUWAEIbCA AKMYANbHOIO O
cyuacnozo ogovisnuymea. Bucokonpodykmueni napmenoxapniuni 2iopuou 3abe3neuyioms cma-
OinbHE NI0OOHOWEHHS, NOKPAUeHT AKICHI NOKAZHUKY NL00I8 | e(heKmusHe UKOPUCMANHSL NAOWI
Mmeniuybs, U0 0COOIUBO BAICTUBO O 3UMOBO20 BUPOUYBAHHSA Y THIMEHCUBHUX MEXHONORIAX.

Memoio docniodcenns Oyn0 6cebiune OYIHIOBAHHS. NAPMEHOKAPNIYHUX 2IOpudie o2ipKa
3 Memor 0OIPYHMYBAHHS OOYIIbHOCMI IX BUKOPUCIAHHS 8 IHMEHCUBHOMY KOMEPYIUHOMY 8UPOO-
Huymsi. /locnioxcenns euxonysanu npomseom 2023—2025 pp. na nionpuemcmei TOB TK «/[Hi-
nposcokuily ([ninponemposcvka oonacms) y 3UMOBUX CKAAHUX MENIUYAX MUny «Anmpayumpy.
Oczipku eupouysanu Memooom Manoo6 eMHOL 2iIOPONOHIKYU HA MIHEpAIo8amHOMY cyoOcmpami
«Begrowy, KOHmMponbL MIKpOKIIMAMY ma JHCUGTEHHS POCIUN 3a0e3neuy8and agmomMamu3o6and
cucmema «Priva Integroy.

Cxema Oocnidy nepedbauana cucmemamuine poIMiujeHHs 6apianmie 3 4OMUpUpazo8oio
noemopHicmio. niowa oonikoeoi oinauku — 10 m? eyemoma pociun — 2,5 pociun Ha m? po3-
miwenns — 1,6 X 0,25 m, no 4 pocaunu Ha cyocmpam. Hacinua eucieanu 6 kyouku «Begrowy,
PO3Cady uUcaddicy8au Ha nocmiiine micye y eiyi 26 0i6. Bupowgysanns nposoounu 3a pekomeH-
008AHOW MEXHONOZIEN0 OIS 3UMOBUX MENIUYDb, 3AXUCT 8I0 XBOPOO 1 WKIOHUKIE 30IUCHIOBANU 30
iHmezposanoio cucmemoio. Ypooicau 30upanu yepez 0eHb NPOmseoM 6Cb020 Nepiooy Ni00OHO-
wieHHs (bepesenb—uepeers).

Jocnioscyseanu napmenokapniuni 2iopuou: Cnino Fi (koumpons, Syngenta), Maopunen Fi
(Seminis), Enveinapa Fi ma Inonapa Fi (Rijk Zwaan). Oyiniosanu mopdo-diomempuuni noxas-
HUKU POCIUH, KITbKICMb N100I8 HA POCIUHY, CePeOHI0 MACY NI00i6, Pi6eHb YPOXICAUHOCMI ma
moeapHocmi, cobieapmicnms ma eKOHOMIUHY eghekmusHicmyb. I enomunosi 8iOMiHHOCHI POCAUH
NPOAGUNUCA Y 8e2eMAMUBHOMY MA 2eHEePaAMUBHOMy po3sumxy. Pociunu ciopuda Cnino Fi 6io-
3HAYABCS [THMEHCUBHUM 8e2eMamMUSHUM pocmom, mooi ak Maodpunen Fr ma Envsinapa Fi xapax-
Mepu3y8anUcs Kpawum QOpmMySanHaM 2eHepamusHux opeatie. Kinbkicms niodie Ha pociuHi:
Maopunen Fi1 — 81,4 wm., Envsinapa Fi1 — 79,9 wm., Inonapa Fi — 74,1 wm.; cepedna maca
nnooie — 128,6-130,1 .

Cobisapmicmb 8UPOWYBAHHA 3ATUULATLACS BUCOKOI). eHepeOHOCTT — 628, 1 epH./m?, 3apobimHa
naama — 311,9-330,5 epu./m? cuposuna ma mamepianu — 224,1 epn./m? ynaxoeka, 102icmuxa
ma mapkemute — 87,4-94,5 epu./m? nocmiiini ma inwi eumpamu — 35,8 epH./m> 3acanvhi
sumpamu — 1164,1-1182,7 epn./m? nosna cobisapmicms npooykyii — 1287,3—1313,0 epu./m>.

Exonomiuna epexmuenicmo noxasana nepesazy 2iopudié Enveinapa Fr ma Maopunen Fi:
00xi0 3 00unuyi niowi—1749,7i 1712,2 epn./m?, ymosro uucmuii npubymox—439,81399,2 epn./m?,
penmabenvnicmov — 33,6 % ma 30,4 %. I'ibpuo Inonapa F 3aiimas npomidiche nonoxcenns, Kom-
MPONb — HUNACUI NOKAZHUKU.

Taxum uunom, eibpuou Enveinapa Fir ma Maopunen Fi xapakmepu3yiomsbcs 6UCOKUM NOMEH-
YIanom 2eHepamuBHO20 PO3GUNKY, OLILULOID CEPEOHbOI) MACOI0 NI00I8 MA 30AMHICMIO pedizy-
8amu MOBAPHY YPOUCAUHICIY, WO 3a0e3nedye iX 8UCOKY KOMepYilHy ehekmusHicmy ma niosu-
wjenHs peHmadenbHoCmi 6UPOWYBAHHA 0IPKI8 Y 3uMO8UXx menauysax. Pesynomamu cmeoproioms
Haykogy 6a3y 015 OnmuMizayii mexHon02itl IHMEeHCUBHO20 08OUIBHUYMBA MA NOOAILULUX OOCTi-
0orcenb.

Knrouosi cnosa: napmenoxapniymi 2ibpuou, o2ipok, 3umoei meniuyi, eKOHOMiUHa egheKxmué-
HIiCMb, cobI6apMIicb, YPO*CAUHICIDb.
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Formulation of the problem. In the conditions of modern vegetable growing, the
key task is to ensure a stable supply of fresh vegetable products throughout the year,
which is especially important for regions with an unstable climate. Cucumber (Cucumis
sativus L.) occupies a leading position among protected soil crops due to the high nutri-
tional and dietary properties of the fruits, as well as popularity among consumers and
the possibility of obtaining several crop rotations during the year [3, 5].

Among modern areas of breeding and agricultural technology, parthenocarpic
cucumber hybrids attract special attention. Their ability to form fruits without pollina-
tion ensures stable fruiting in closed soil conditions, where the activity of pollinating
insects is limited [4]. Parthenocarpic hybrids are characterized by a high percentage of
female flowers (58-80%), friendly fruit setting, and uniform fruit morphology, which
increases their market value and the efficiency of commercial cultivation [2].

Analysis of statistical data indicates significant structural changes in the cucumber
market in Ukraine in recent years. Total cucumber production in 2021 reached a record
level of 1.1 million tons, but already in 2022 there was a significant reduction in vol-
umes to 826.1 thousand tons, which is associated with the economic consequences of
military operations, disruption of logistics chains, reduction of sown areas, and diffi-
culty in accessing material, technical, and energy resources. However, the protected soil
sector continues to play an important role in ensuring the domestic market.

According to official data from the State Statistics Service of Ukraine, in 2024, the
area under protected soil was about 4.2 thousand hectares, and the gross harvest of
cucumbers exceeded 106 thousand tons, which confirms the strategic importance of
greenhouse production in the structure of the industry [10, 13]. At the same time, the
decrease in total production led to an increase in dependence on external supplies of
cucumbers. In 2025, cucumber imports to Ukraine increased by 46.3% compared to
2024 and reached 70.1 thousand tons, the main suppliers were Turkey, Romania, and
Poland. At the same time, there was an increase in exports from Ukraine to Poland,
Estonia, and Moldova by 19.7% (3.8 thousand tons), however, its volumes remain sig-
nificantly lower than imports [8, 9].

So, the increase in imports in 2025 is a direct consequence of the reduction in domes-
tic production in previous years and the insufficient supply of products, especially in the
off-season period. This highlights the need to increase the efficiency of greenhouse pro-
duction, introduce highly productive parthenocarpic hybrids, and optimize cultivation
technologies in order to strengthen food security and reduce import dependence. It should
be noted that the scientific assessment of specific commercial hybrids, such as Elvinara
F,, llonara F,, Spino F,, and Madrilen F,, in terms of yield, biometric characteristics of
plants, and economic efficiency in winter greenhouses, is currently insufficiently covered.
The available data are mostly limited to technical characteristics and recommendations of
manufacturers, while a systematic analysis is absent in the scientific literature.

Thus, the analysis of scientific sources demonstrates that parthenocarpic hybrids
of the medium-fruiting type are promising for cultivation in winter greenhouses. At
the same time, there is a need to conduct a comprehensive scientific assessment of
hybrids in terms of yield, marketability, biometric characteristics, and economic feasi-
bility of cultivation, which will allow them to be reasonably recommended for industrial
implementation.

Analysis of recent research and publications. In Ukraine today, using intensive
technology (small-scale hydroponics), industrial greenhouse complexes grow a small
amount of medium-fruiting and gherkin-type cucumbers, namely: LLC "Ukraflo-
ra-Vinnytsia" — 6.4 hectares; LLC TK "Dniprovsky" — 6.4 hectares; LLC Dniprovsky
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greenhouse complex — 6.1 hectares; Greenhouse complex "Dnipro" — 5.1 hectares; LLC
"Baryshiv greenhouse complex" — 2.4 hectares; and POSP "Uman greenhouse com-
plex" — 2.1 hectares.

Empirical studies in recent years demonstrate that parthenocarpic cucumber hybrids
provide yields within 16-28 kg/m?, with a fruiting period of 90-110 days. In particu-
lar, the Gunnar F, hybrid shows a yield of 23.1-25.8 kg/m? with a fruiting period of
105 days and high marketable fruit quality (87%), which indicates high adaptability to
the conditions of winter greenhouses in Ukraine. Other commercial hybrids, such as
Director F;, Madrylen F,, Spino F;, SV4097CV F,, llonara F,, and Kibriya F,, demon-
strate similar, and sometimes higher, yield indicators and a high level of marketability
due to the uniformity of the fruits.

According to generalized data on the production activities of greenhouse plants, grow-
ing cucumbers in the winter-spring cycle (February-May) is economically feasible provided
that intensive technology is introduced and energy resources are used rationally. Under pro-
duction conditions, the crop yield is 210-250 t/ha, which, at an average selling price of
55-65 UAH/kg, ensures the formation of gross revenue at the level of 11.6-16.3 million
UAH/ha. According to practical calculations, the total costs for 1 ha of a winter greenhouse,
including heating, electricity, raw materials and materials for cultivation, labor, and depreci-
ation, average 9.5—13.0 million UAH, with the share of energy carriers in the cost structure
reaching 30—50%. Under such conditions, net profit is formed within 2.0-3.2 million UAH/ha,
which corresponds to the real level of production profitability of 20-25%.

Ukrainian scientists, in particular Sergienko O. V., Shabetya O. M., Ivchenko T. V.,
and others, carry out systematic research on parthenocarpic cucumber hybrids. In their
works, they evaluate new hybrid combinations based on morpho-biometric characteris-
tics, yield level, and variability in protected soil conditions. The results of these studies
indicate that heterotic hybrids demonstrate increased yield, stable fruiting, and improved
fruit quality compared to the original parental lines, which confirms the effectiveness of
using heterosis to create highly productive parthenocarpic forms intended for intensive
cultivation in greenhouses [2, 3, 13].

Problem statement. The purpose of the research is a comprehensive assessment
of parthenocarpic cucumber hybrids grown in winter greenhouses of the IV light zone,
according to the main biometric indicators, yield level, marketable qualities of fruits,
and indicators of economic efficiency, in order to substantiate their feasibility for use in
conditions of intensive greenhouse production.

Materials and research methods. The research was carried out at the high-tech
enterprise LLC TK "Dniprovsky", located in the Dnipropetrovsk region, for three years
(2023-2025). The tests were carried out in winter glass greenhouses of the "Anthra-
cite" type with the following parameters: span width — 6.4 m, column height from the
foundation to the tray — 3.0 m (total height — 3.6 m), column pitch — 3.0 m, and trellis
height — 2.2 m from the substrate surface. Cucumbers were grown using the method of
small-volume hydroponics on the mineral wool substrate "Begrow". All indicators of
the greenhouse microclimate, including temperature, humidity, ventilation, and carbon
dioxide supply, were maintained automatically via a computer system. In addition, the
Priva Integro system provided control of the frequency of irrigation, concentration and
acidity of the nutrient solution, as well as the time and volume of solution supply for
each plant, which allowed maintaining optimal substrate moisture and plant nutrition.

The study was carried out with parthenocarpic cucumber hybrids of foreign selection
(Netherlands): Spino F; (Syngenta) (control), Madrilen F,; (Seminis), Elvinara F, and
llonara F; (Rijk Zwaan) (Fig. 1).
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Fig. 1. Visual representation of the studied parthenocarpic cucumber hybrids

All hybrids were selected according to a single classification system taking into account
morphological and biometric characteristics, which allows for a correct comparison of
their growth, productive, and technological characteristics in studies. General description
of hybrids: early parthenocarpic hybrids of gherkin-type cucumber, characterized by a
short growing season (38—40 days before the start of fruiting), which allows for stable
early harvests in production conditions of greenhouses of various types. Plants have a
balanced generative vegetative type of growth with a powerful root system, which ensures
active growth and development in changed microclimate conditions, tolerates shading and
temperature drops well in the early phases of growth. The fruits of hybrids are uniform,
dark green, large-knobbish, and dense, weighing 90-130 g, and 814 cm long, without
bitterness, with an attractive taste and universal use for fresh consumption, salting, or
pickling. High skin density and pulp structure contribute to high transportability and shelf
life of products. Hybrids present a substantial reduction in the likelihood of crop losses
in greenhouse cultivation due to their enhanced resistance to the primary pathogens of
cucumber diseases, including cucumber mosaic virus, powdery mildew, and cladosporio-
sis. Hybrids are adapted to cultivation on artificial substrates using intensive technologies
in winter-spring, spring-summer, and summer-autumn rotations in protected soil.

The layout of the experimental variants was carried out using a systematic method
in four replications. The area of the accounting plot is 10 m?, the total area of the plot is
14 m?, and the total area of the experiment is 224 m?. The seeds were sown in mineral
wool cubes "Begrow" (100 x 100 mm) previously saturated with a nutrient solution. At
the age of 11 days from germination, the seedlings were placed in a scheme of 20 plants
per m?. At the age of 26 days, the seedlings were planted in a permanent place in the
greenhouse. The plant placement scheme was 1.6 x 0.25 m, 4 plants per mineral wool
substrate “Begrow” (100 x 20 x 7.5 cm), the volume of the substrate under one plant
was 3.75 1. Plant density was 2.5 plants per m?. The number of plants in the accounting
area was 25 pcs. Cucumber plants were grown according to the recommended technol-
ogy for winter greenhouses, protection from diseases and pests was carried out using
an integrated protection system. Cucumber fruits were collected every other day during
all fruiting months (March-June). Accounting and observations in the experiment were
carried out according to generally accepted methods according to “Methods of Research
in Vegetable and Melon Growing” [1]. Economic efficiency was calculated based on the
value of the crop and the costs of obtaining it for each option according to actual data.
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Research results. During the three-year research period, systematic phenological
observations of the growth and development of cucumber plants were carried out. The
results of the analysis showed that no significant differences in the passage of phenolog-
ical phases between the years of research were detected. Such stability of plant develop-
ment is explained by the fact that during all years of research, seed sowing was carried
out at the same calendar dates, and seedlings were grown under optimal agrotechnical
conditions with the use of artificial lighting. This ensured even growth and development
of plants and contributed to the stable passage of the main phenological phases during
the period of seedling cultivation. Seed sowing was carried out on January 3, while
planting of cucumber hybrid seedlings in a permanent place of cultivation in the green-
house was carried out on the 26th day after the emergence of shoots — January 29.

Table 1 shows the average duration of phenological phases of growth and develop-
ment of cucumber hybrids for 2023-2025: Spino F, (control), Madrilen F,, Elvinara F,,
and Ilonara F,. The analysis covers the timing of the main phases of ontogenesis (emer-
gence of seedlings, beginning of flowering, beginning of fruiting), the duration of inter-
phase periods, and the total duration of the fruiting period.

Table 1
Duration of phenological phases of growth and development of parthenocarpic
cucumber hybrids (average for 2023-2025)

Phase entry, date Duration of the period, days
Hybrid . - before plants ent_e1_‘ the phase first_last
shoots | flowering | fruiting . fruiting from .
flowering . collection
shoots | flowering
Spino F; (¢) | 07.01 22.02 07.03 46 59 15 95
Madrilen F, | 07.01 16.02 01.03 40 53 13 102
Elvinara F; | 07.01 18.02 03.03 42 55 15 99
Ilonara F, 07.01 18.02 03.03 42 55 15 99

It was found that under the same growing conditions, the emergence of seedlings in
all studied hybrids occurred simultaneously — on January 7 (the 4th day from sowing),
which indicates a high energy of seed germination. The beginning of the flowering
phase was characterized by a certain variability and falls on the period from the 40th
to the 46th day from mass germination. The earliest to enter the flowering phase were
the Madrilen F,; hybrid cucumber plants — on the 40th day, while the latest was the
Spino F; hybrid (control), on the 46th day. The duration of the interphase period from
the emergence of seedlings to the beginning of fruiting in the studied parthenocarpic
cucumber hybrids ranged from 53 to 59 days. The shortest period of formation of the
first fruits was observed in the Madrilen F; hybrid plants — 53 days, which is six days
less compared to the control variant, Spino F,. In plants of hybrids Elvinara F, and Ilo-
nara F, this indicator was 55 days, which was four days less than in the control, which
indicates their earlier transition to the generative phase of development. The duration of
the interval between the onset of the flowering phase and the beginning of fruiting was
characterized by relative stability and varied within 13—15 days depending on the geno-
type of the hybrid. The lowest value of this indicator was noted in the hybrid Madrilen
F, — 13 days, while in other studied variants it was 15 days.

The completion of fruiting in all years of the research took place on the same cal-
endar dates — the last fruit harvest was carried out on June 10. The total duration of the

ISSN 3154-813X (Print), ISSN 3154-8148 (Online)



3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|17

fruiting period, which was determined from the beginning to the end of the harvest in
the studied hybrids, was characterized by a significant duration and was 95-102 days.
The maximum duration of this period was noted in plants of the hybrid Madrilen F, —
102 days. The duration of fruiting in the Elvinar F, and Ilonar F, hybrids was 99 days,
which also indicates their ability to provide a long period of crop formation under con-
ditions of cultivation in winter greenhouses.

Analysis of biometric indicators of plants of parthenocarpic cucumber hybrids (on
average for 2023-2025) revealed genotypic differences in the main indicators of plant
growth and development. The plants of the Spino F, hybrid (control) formed the largest
total stem length during the growing season — 341.5 cm. This indicator was smaller in
the hybrids under investigation than in the control group, measuring 311.5-321.6 cm. In
particular, in the plants of the Madrilen F; hybrid, the stem length was 30.0 cm shorter
than in the control and amounted to 311.5 cm. For the Elvinara F, hybrid, this indicator
was 321.6 cm, which is 19.9 c¢m less than the control. For the Ilonara F, hybrid, it was
317.5 cm, which is 24.0 cm less. A similar trend was observed in the number of leaves
on the plant during the growing season. The maximum number of leaves was recorded
in the control hybrid Spino F, — 74.7 pcs. In the studied hybrids, the number of leaves
was 5.9-9.6 pcs less. and was 65.1-68.8 pcs. The smallest number of leaves was formed
by plants of the Ilonara F, hybrid — 65.1 pcs., which is 9.6 pcs. less than the control
variant. The advantage of the control hybrid was also observed in the number of lat-
eral shoots. In Spino F, plants, 22.2 shoots were formed, which corresponds to a more
vegetative type of development, while in the studied hybrids this indicator was less by
4.8-5.6 pcs. and fluctuated within 16.6—17.4 pcs. (Table 2).

Table 2
Biometric indicators of parthenocarpic cucumber hybrids
(average for 2023-2025)
. Hybrid

Hybrid Spino F; (¢) | Madrilen F, | Elvinara F; | llonara F, NIR was
Total stem length for the
entire growing season, 341,5 311,5 321,6 317,5 4,6-152
cm
Number of leaves on the
plant during the entire 74,7 66,9 68,8 65,1 1,8-4,4
growing season, pcs
Number of lateral 22,2 16,6 17,4 17,2 0,6-0,8
shoots, pcs
Number of fruits per
plant for the entire 73,8 81,4 79,9 74,1 1,8-2,3
fruiting period, pcs .
Average fruit weight
for the entire fruiting 121,9 129,3 130,1 128,6 2,8-3,5
period, g

At the same time, the studied hybrids were superior to the control variant in terms of
the number of fruits formed from one plant. The plants of the Madrilen F, hybrid formed
the largest number of fruits — 81.4 pcs., which is 7.6 fruits more compared to the control.
In the Elvinara F, hybrid, this figure was 79.9 pcs., which is 6.1 fruits more, while in the
Ilonara F, hybrid — 74.1 pcs., which practically corresponded to the control level. The
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average fruit weight also varied depending on the genotype. The smallest fruit weight
was observed in the control hybrid Spino F, — 121.9 g. In the studied hybrids, this fig-
ure was higher by 6.7-8.2 g and amounted to 128.6-130.1 g. The largest average fruit
weight was formed by the plants of the Elvinara F; hybrid — 130.1 g, which was 8.2 g
more than the control.

The results of the research show that despite the somewhat lower biometric param-
eters of vegetative growth, the studied parthenocarpic hybrids Madrilen F,, Elvinara F,
and Ilonara F, were characterized by higher indicators of fruit formation and their aver-
age weight, which is important for the realization of the yield potential in winter green-
houses. Table 3 shows the results of research on the yield of parthenocarpic cucumber
hybrids for the entire fruiting period on average for 2023-2025. Analysis of the data
obtained indicates a significant influence of the genetic characteristics of hybrids on the
formation of the level of plant yield in the studied growing conditions.

Table 3
Yield of parthenocarpic cucumber hybrids for the entire fruiting period
(average for 2023-2025)

. Yield, kg/m? Yield increase
Hybrid

2023 2024 | 2025 | average yield kg/m? %
Spino F, (¢) 21,7 22,4 23,3 22,5 - -
Madrilen F, 25,7 26,6 26,8 26,3 3,8 16,9
Elvinara F, 25,6 26,1 26,3 26,0 3,5 15,6
Ilonara F, 22,0 24,6 24,7 23,8 1,3 5,8
NIR 5 kg/m? 0,66 0,68 0,56

It was found that the plants of the hybrid Spino F; (control) provided an average yield
of 22.5 kg/m?. During the years of research, a gradual increase in yield was observed
from 21.7 kg/m? in 2023 to 23.3 kg/m? in 2025, which may be due to the variability of
growing conditions and the biological characteristics of the hybrid. The highest yield
indicators among the studied samples were formed by the hybrid Madrilen F,, the aver-
age level of which over three years was 26.3 kg/m?. The excess over the control variant
was 3.8 kg/m? or 16.9%. A high level of yield of this hybrid was observed in all years of
research, which indicates the stability of crop formation under experimental conditions.
Similar values were obtained for plants of the Elvinara F, hybrid, the average yield of
which was 26.0 kg/m?, which exceeded the control by 3.5 kg/m? or 15.6%. Over the
years of research, the yield of this hybrid varied within 25.6-26.3 kg/m?. The Ilonara
F, hybrid formed an average yield of 23.8 kg/m?, which is 1.3 kg/m? or 5.8% more
than the control variant. In the dynamics of the years, an increase in the yield indicator
was noted, which may indicate good adaptability of the Ilonara F, hybrid to growing
conditions.

Consequently, according to the results of the conducted research, it was established
that the studied cucumber hybrids differed significantly in the level of yield formation.
The highest indicators were obtained from the Madrilen F; and Elvinara F, hybrids, the
average yield of which for 2023-2025 was 26.3 and 26.0 kg/m?, respectively, which
exceeded the control hybrid Spino F, by 3.8 and 3.5 kg/m? or by 16.9 and 15.6%. High
yield values of these hybrids were observed in all years of research, which indicates the
stability of crop formation. The Ilonara F, hybrid also exceeded the control variant in
yield, but the difference was smaller and amounted to 1.3 kg/m? or 5.8%.
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Table 4
Commodity yield of cucumber fruits of parthenocarpic hybrids
for the entire fruiting period (average for 2023-2025)

Marketability, %
Hybrid average The difference in
\% ..
marketability, %
2023 p. 2024 p. | 2025 p. marketability ility, %
Spino F, (¢) 91,6 91,1 91,8 91,5 -
Madrilen F, 93,2 92,7 93,4 93,1 1,6
Elvinara F, 96,3 95,8 96,7 96,3 4.8
Tlonara F, 93,8 93,1 94,3 93,7 2,2

Among the studied variants, an increased level of fruit marketability was observed
in the Madrilen F, hybrid, the average value of which was 93.1%, which exceeded the
control variant by 1.6%. The highest indicators of fruit marketability were formed by
the Elvinara F, hybrid, the average value of which over the years of research was 96.3%,
compared to the control, the increase was

4.8%. The Ilonara F, hybrid was also characterized by a high proportion of market-
able fruits. The average marketability indicator was 93.7%, which exceeded the control
by 2.2%.

Therefore, the results of the research indicate that the highest level of fruit marketa-
bility under the studied conditions was provided by the Elvinara F, hybrid, which signif-
icantly exceeded the control variant. High indicators were also observed in the Ilonara
F, and Madrilen F, hybrids, which indicates their ability to form a significant proportion
of marketable products.

Analysis of the economic efficiency indicators of growing parthenocarpic cucumber
hybrids on average for 2023-2025 indicates a significant differentiation of the experi-
mental variants in terms of yield, income, and profitability of production. The average
sales price of products for the studied period varied within 67.4—69.9 UAH/kg on aver-
age over three years. The sales price is affected by the marketability of cucumber fruits.
The highest price level was recorded for the Elvinara F, hybrid — 69.9 UAH/kg, while
for the Madrilen F, hybrid this indicator was 69.8 UAH/kg. For the Ilonara F, and Spino
F, hybrids, the sales price was slightly lower and was 68.1 and 67.4 UAH/kg, respec-
tively (Table 5).

The combination of yield and favorable selling price provided significant differences
in the level of income per unit area. The maximum income indicator was formed by
the Elvinara F, hybrid — 1749.7 UAH/m?, which exceeds the control by 364.4 UAH/m?
(26.3%). A high level of income was also obtained in the variant with the Madrilen F,
hybrid — 1712.2 UAH/m?. In the Ilonara F, hybrid, this indicator was 1517.3 UAH/m?,
which is 132.0 UAH/m? more compared to the control.

The structure of production costs in the studied variants was relatively stable. The
largest share of costs was formed by energy sources — 628.1 UAH/m?. Labor costs
amounted to 311.9-330.5 UAH/m?, with the highest value noted in the variant with the
Madrylen F: hybrid, but this is explained by higher costs due to higher yield. Raw mate-
rial costs amounted to 224.1 UAH/m?, while packaging, logistics, and marketing costs
ranged from 87.4 to 94.5 UAH/m? Fixed costs and other production costs remained
unchanged for all variants and amounted to 14.2 and 21.6 UAH/m?, respectively. Total
production costs amounted to 1164.1-1182.7 UAH/m? The lowest costs were recorded
in the control variant — 1164.1 UAH/m?, while in the variants with the Madrylen F, and




Taspiiicekuii HaykoBuii Bicauk. Cepisi: Cinbebkorocnomapebki Hayku. Bum. 148. Yactuna 2

20I

Table 5

Economic efficiency of growing parthenocarpic cucumber hybrids on average
for 2023-2025

Economic efficiency indicator of Hybrid
production Spino F; (¢) | Madrilen F, | Elvinara F, | llonara F;
Yield, kg/m? 22,5 26,3 26,0 23,8
Average price (2023-2025), UAH 67,4 69,8 69,9 68,1
Yield on area, UAH/m? 1385,3 1712,2 1749,7 1517,3
Energy costs, UAH/m? 628,1 628,1 628,1 628,1
Salary costs, UAH/m? 311,9 330,5 329,6 321,1
Scu‘;ssig: {?XHI?;?MS and 224,1 224,1 224,1 224,1
Iggstlz?%rzgﬁ}?ﬁgzlsncs, marketing 87.4 94,5 92.3 90.5
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? 1164,1 1182,7 1181,8 1173,3
Full cost, UAH/m? 1287,3 1313,0 1309,9 1299,6
Conditional net profit, UAH/m?> 98,0 399,2 439,8 217,7
Net profit growth, UAH/m? 0,0 301,2 3418 119,7
Profitability level, % 7,6 30,4 33,6 16,8

Elvinara F, hybrids, they were slightly higher — 1182.7 and 1181.8 UAH/m?, respec-
tively. The total cost of production varied within 1287.3—1313.0 UAH/m?.

The highest level of conditional net profit was provided by the Elvinara F, hybrid —
439.8 UAH/m?, which is 341.8 UAH/m? higher than the control variant. A high eco-
nomic effect was also obtained in the variant with the Madrilen F, hybrid — 399.2 UAH/
m?, which is 301.2 UAH/m? higher than the control. A significantly lower level of profit
was noted in the Ilonara F, hybrid — 217.7 UAH/m?. According to the results obtained,
the level of profitability of production varied within 7.6-33.6%. The highest indicator
was recorded in the variant with the Elvinara F; hybrid — 33.6%, which is 4.4 times
higher than the control. A high level of profitability is also characteristic of the Madrilen
F, hybrid — 30.4%. For the Ilonara F, hybrid, this indicator was 16.8%, which indicates
an average level of economic efficiency compared to other studied variants.

Conclusions and suggestions

1. The obtained research results indicate the presence of genotypic features of the
formation of biometric indicators of plants and elements of the yield structure in the
studied parthenocarpic cucumber hybrids. It was established that the control hybrid
Spino F, was characterized by more intensive vegetative growth, which was manifested
in the formation of the greatest stem length (341.5 cm), a greater number of leaves
(74.7 pcs.) and lateral shoots (22.2 pcs.) compared to other hybrids. At the same time,
the studied hybrids Madrilen F,, Elvinara F,, and Ilonara F,; had slightly lower rates
of vegetative mass development and were characterized by better rates of formation
of generative organs. In particular, the number of fruits per plant in the Madrilen F,
hybrid was 81.4 pcs., which exceeded the control by 7.6 fruits, and in the Elvinara F,
hybrid it was 79.9 pcs., which was 6.1 fruits more compared to the Spino F1 hybrid. In
the Ilonara F, hybrid, this indicator was 74.1 pcs., which was 0.3 fruits more than the
control. The superiority of the studied hybrids was also noted in terms of average fruit
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weight. Thus, in the Madrilen F, hybrid, it was 128.6 g (6.7 g more than the control), in
the Elvinara F; hybrid — 130.1 g (8.2 g more), while in the Ilonara F, hybrid — 129.5 g
(7.6 g more than the control).

2. According to the results of three-year studies, it was established that the studied
hybrids formed different levels of yield, which fluctuated within 22.5-26.3 kg/m?.
The highest indicator was obtained in the Madrilen F, hybrid — 26.3 kg/m?, which
exceeds the control (Spino F)) by 3.8 kg/m?, or 16.9%. A somewhat lower, but close
to the maximum yield was provided by the Elvinara F, hybrid — 26.0 kg/m?, which is
15.6% more compared to the control. The yield of the Ilonara F, hybrid was 23.8 kg/
m?, exceeding the control variant by 1.3 kg/m? (5.8%). Thus, the results of the stud-
ies indicate that the intensity of vegetative growth does not always directly correlate
with the level of formation of crop elements. The studied parthenocarpic cucumber
hybrids, in particular Madrilen F; and Elvinara F,, showed a higher ability to form
fruits and were characterized by a greater average fruit weight, which indicates their
high potential for yield formation and the prospects for use in crop cultivation tech-
nologies in winter greenhouses.

3. Analysis of the cost of growing parthenocarpic cucumber hybrids showed that
production costs in all variants were similar in structure but remained relatively high.
The main share of costs was energy — 628.1 UAH/m?, significant costs were on wages
(311.9-330.5 UAH/m?), followed by raw materials and supplies —224.1 UAH/m?, pack-
aging, logistics, and marketing — 87.4-94.5 UAH/m?, and fixed and other costs — 35.8
UAH/m?. Total production costs ranged from 1164.1 UAH/m? in the control variant
(Spino F1) to 1182.7 UAH/m? in the variant with the Madrylen F; hybrid, which causes
a high total cost of production — 1287.3—1313.0 UAH/m?.

The economic efficiency of growing hybrids shows that the most expedient is the
use of Elvinara F,, which generates the highest income per unit area (1749.7 UAH/m?),
conditional net profit (439.8 UAH/m?) and profitability (33.6%). High efficiency indi-
cators were also noted in Madrylen F, (income 1712.2 UAH/m?, profit 399.2 UAH/m?,
profitability 30.4%). The Ilonara F, hybrid occupies an intermediate position, while the
control variant Spino F, is characterized by the lowest economic indicators.

4. Based on the conducted research, it can be stated that the Elvinara F, and Madrylen
F, hybrids are characterized by the highest economic efficiency, in particular in terms of
profitability and the structure of production costs. Their introduction into production is
advisable to optimize economic indicators and increase the profitability of commercial
cucumber cultivation.
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