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Abstract

The article analyzes the economic efficiency of cultivating indeterminate tomato hybrids from various groups in modern winter
greenhouses at Dniprovskyi TC LLC. The experimental research was conducted over a period of three years (2021-2023) and involved
the indeterminate tomato hybrids Merlis F, (as the control), Torero F,, DRC-564 F, Fujimaro F, and Biorange F . The study assessed
the economic efficiency of cultivation, conducted phenological observations, tracked the dynamics of yield formation, and evaluated
the marketability of the fruits produced by these hybrids. Additionally, the research explored the adaptation of the hybrids to the grow-
ing conditions of winter greenhouses in Ukraine's Steppe zone.

The findings demonstrated an increase in profitability for growing various tomato groups compared to the red-fruited tomato
group. Specifically, there was a 17.7% increase in the DRC-564 F, cherry group, an 8.7% increase in the Yellow Beef Biorange
F, group, and a 4.7% increase in the pink-fruited Fujimaro group. By introducing new hybrids into crop rotations, net profits per square
meter could reach UAH 1,280.9/m? for DRC-564 hybrids, UAH 802.4/m for Biorange, and UAH 655.4/m’ for Fujimaro.

These results offer valuable insights for greenhouse operations, aiding in the selection of the most economically efficient, high-
yield, and well-adapted tomato hybrids for cultivation in winter greenhouses, ultimately boosting overall economic efficiency.

Key words: group, economic efficiency, cost price, winter greenhouses, net profit, technology, productivity, profitability.

Introduction. Tomatoes have a long-standing history and are widely cultivated across many countries. Among all
vegetable crops, tomatoes stand out due to their significant nutritional value, offering a variety of proteins, sugars, organic
acids, vitamins, and minerals that are crucial for human metabolism. They also boost appetite and help maintain overall per-
formance [14]. The extensive distribution of tomatoes is largely due to their excellent taste and high nutritional properties [6].

In 2022, Ukraine produced approximately 2.44 million tons of tomatoes, with 0.23 million tons grown in green-
house environments. Across the country, tomatoes are cultivated on about 75.8 thousand hectares, with around 3 thou-
sand hectares allocated for greenhouse cultivation [3]. Today, tomatoes are the most widely grown crop in protected soil
in Ukraine [12]. Around 400 hectares of industrial greenhouses in Ukraine are dedicated to this crop, producing nearly
1 million tons of tomatoes [7].
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Globally, the leading tomato producers include China, Mexico, Italy, Spain, and the United States. According to
2019 FAO data, tomatoes held the top spot in terms of cultivation area among fruit and vegetable crops worldwide, with
about 4 million hectares under cultivation, 60% of which are in protected environments. In 2019, China had the larg-
est tomato-growing area, with over 1 million hectares producing 67.76 million tons. India followed with 520 thousand
hectares (19 million tons), Turkey with 225 thousand hectares (12.84 million tons), Egypt with 200 thousand hectares
(6.75 million tons), and the United States with 200 thousand hectares (10.86 million tons). Additionally, Italy and Iran
produced over 5 million tons each. In total, global tomato production reached 158.4 million tons in 2019, with a yearly
growth rate of 3% [9; 10].

Tomato trade within EU countries, encompassing both fresh and frozen products, amounts to roughly 2 billion
euros. According to international market data, tomatoes dominate the vegetable market, with fresh tomatoes accounting
for over 50% of sales and processed tomatoes comprising the rest. In global tomato production, the Netherlands contrib-
utes 1%, Spain 4%, Italy and Egypt 6%, Turkey 8%, and the USA and China 15% each [15].

For successful tomato cultivation in extended greenhouse systems, heterosis hybrids must meet certain criteria.
These hybrids should be early-maturing, less reliant on high-intensity light and long daylight hours, exhibit vigorous
growth and fruiting, and be resistant to diseases. They must also maintain a high fruit set rate under low light conditions,
ensure high productivity (at least 30 kg/m?), and produce high-quality fruit [2; 7]. Furthermore, these hybrids must be
adaptable to varying light conditions and higher humidity levels, which improves plant resistance to fungal diseases
and positively influences yield [8].

The application of different technological approaches in tomato cultivation affects production costs, profitability,
and overall yield per unit area. The integration of new technological elements in winter greenhouse systems can enhance
production efficiency and guarantee the ecological safety of vegetables, which is achievable only in modern greenhouse
complexes utilizing small-volume hydroponic methods [11].

The purpose of the research is to determine the economic efficiency of growing different groups of tomatoes
in winter greenhouses of the Steppe zone of Ukraine.

After conducting an analysis of literary sources, it became known that growing tomatoes in winter greenhouses is
a fairly profitable area of agribusiness, under the conditions of compliance with the technology of intensive cultivation,
improvement of the elements of cultivation technology, rational selection of the assortment of hybrids and types of toma-
toes, favorable market conditions, it is possible to get the maximum income from area of greenhouses.

An overview of the main material. The research was conducted at the modern enterprise LLC TC "Dniprovskyi,"
located in the Dnipropetrovsk region, from 2021 to 2023. The winter greenhouses employed automated processes, includ-
ing computer-controlled microclimate regulation and drip irrigation throughout the study period. The research focused on
various heterozygous tomato hybrids from the Dutch manufacturer Monsanto. The hybrids under investigation included:
red-fruited Merlis F, (control), pink-fruited Fujimaro F,, yellow beef Biorange F,, red beef Torero F, and red cherry
DRC-564 F,.

The experimental design followed a systematic, regular placement scheme with four replications. The accounting
plot covered 10 m?, while the total plot area was 14 m?, with the overall experiment spanning 224 m?. Seedlings were
grown using a classical 35-day method and transplanted to a permanent growing location at the 9—11 true leaf stage. Plants
were placed on "Hrodan Master" mineral wool substrate (100 x 20 x 7.5 cm), with each plant occupying 3.75 liters of sub-
strate. The initial planting density was 2.5 plants per m?, which was later increased to 3.1 stems per m?, and eventually to
3.7 stems per m* (for DRC-564 F). Each accounting plot housed 25 plants.

Once the seedlings were transplanted into the greenhouse, plant care followed standard greenhouse cultivation
technology. Microclimate, irrigation, and fertilization were adjusted to meet the biological needs of the tomato plants.
Harvesting took place during the fruiting months (March to November), three times a week. Data collection and observa-
tions adhered to established methods as outlined in "Experimental Case in Agronomy" and the "Methodology of Exper-
imental Case in Vegetable and Melon Growing." Economic efficiency was evaluated based on the yield value and addi-
tional expenses incurred to increase yield, using actual cost data [1; 4; 10]. An integrated pest and disease management
system was also implemented to protect the plants.

Results and discussion. During the phenological observations conducted between 2021 and 2023, several key
findings were made. Tomato hybrid seeds were sown in the second decade of December, which is considered the optimal
period for winter greenhouse planting, given the climatic zone of the facility. By the third day, individual seedlings of all
hybrids began to emerge, and over 75% of mass seedlings were observed by the fifth day, attributed to the ideal micro-
climate in the seed germination chamber, where the substrate temperature was 25°C, and the relative humidity was 90%.

The third leaf appeared earliest on the tenth day after sowing in the DRC-564 hybrids, while in the Fujimaro
hybrid, it appeared on the eleventh day. For the Torero, Merlis, and Biorange hybrids, the third leaf appeared on the twelfth
day. All hybrids were transferred to mineral wool cubes 14 days after sowing. Seedlings were relocated to the seedling
greenhouse 10 days after diving, and final planting in the permanent greenhouse occurred on the 35th day post-sow-
ing. Seedlings showed uniform growth, with the first panicle distinctly formed on the Biorange and DRC-564 hybrids.
In the Merlis, Fujimaro, and Torero hybrids, the panicle emerged from the stem 39 days after germination, and the first
fruits appeared 41-43 days after germination in all hybrids.
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To increase plant density to 3.1 plants per m?, an additional stem was introduced during the second decade of Feb-
ruary over the three-year period. For the DRC-564 hybrid, the density was further increased to 3.7 plants per m? in the first

decade of April.

Tomato harvesting began earliest with the DRC-564 hybrid, 94 days after germination, in the second decade
of March. The Merlis, Fujimaro, Biorange, and Torero hybrids started fruiting in the third decade of March, between
100-105 days after germination. Mass fruiting began at the end of March for the DRC-564 F hybrid, while the other
hybrids reached mass fruiting in the first decade of April.

Table 1 shows the biometric data for tomato fruits during the mass fruiting phase (April — May). The average fruit
weight for the hybrids was as follows: DRC-564 F —23.9 g, Merlis F| —158.5 g, Fujimaro F, - 196.1 g, Torero F, —207.6 g,
and Biorange F, — 221.2 g. The average number of fruits per bunch was: Biorange F, — 3.7, Fujimaro F, and Torero
F, —23.9, and Merlis F, —4.9.

Table 1. Indicators of biometric measurements of tomato fruits in the phase of the beginning of mass fruiting
(April-May), 2022-2023

Hybrid

Weight of the
fruit, g

Fruit diameter,
cm

The number of fruits
in a bunch, pcs.

Fruit height,
cm

Index
fetus

Chamberiness, %

Merlis

158,5

6,9

4,9

5,7

0,85

3 camera — 0%
4 camera — 25%
5 camera — 75%

Fujimaro

196,1

7,7

3,9

7,1

0,92

5 camera — 0%
6 cameras — 50%
7 cameras — 50%

Biorange

221,2

7.8

3,7

7.4

0,95

5 camera — 0%
6 camera — 75%
7 cameras — 25%

Torero

207,6

7,9

3,9

7.2

0,90

4 camera — 0%
5 camera — 25%
6 cameras — 75%

DRC-564

23,9

6,5

12,0

2,8

1,03

2 camera — 100%
3 camera — 0%
4 cameras — 0%

The removal of tops and growth points across all tomato hybrids was conducted simultaneously on September 15,
approximately eight weeks (55 days) before the final fruit collection. The plants of all hybrids reached senescence simul-
taneously on November 15. Over the years of the study, the total vegetation period was 335 days.

On average, tomato plants bore fruit for a period ranging from 227 to 230 days during the 2021-2023 studies.
Figure 1 provides a detailed representation of the yield dynamics across all the months of fruiting, including March, April,
May, June, July, August, September, October, and November.
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Fig. 1. Yield dynamics of different groups of tomatoes per month, kg/m?’

The total yield on average for 2021-2023 on different tomato groups was as follows: hybrid DRC-564 produced
the lowest yield and it was 23.1 kg/m?, Fujimaro F, produced yield at the level of 40.8 kg/m?, in Biorange F, the produc-
tivity indicator was at the level of 47.0 kg/m’, the Torero F hybrid achieved a productivity of 47.3 kg/m*. The highest
yield in the group of medium-fruitful tomato Merlis F, (Table 2).
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Table 2. Total yield of indeterminate tomato hybrids of different groups on average for the research period
2021-2023

. Yield, kg/m2
\ersion
2021 2022 2023 average yield

Merlis F1 47,7 48,6 50,6 49,0
Fujimaro F1 41,3 40,9 40,2 40,8
Biorange F1 46,4 472 47,5 47,0
Torero F1 48,1 46,8 47,0 47,3
DRC-564 F1 23,1 22,6 23,7 23,1
NIR, 05 kg/m2

The cherry DRC-564 hybrid demonstrated the highest marketability, reaching 97.1%. The yellow beef hybrid Bio-
range F1 had the lowest marketability at 90.2%. The pink-fruited Fujimaro F1 achieved a marketability of 91.9%, while
the red beef Torero F1 and Merlis F1 hybrids showed marketability levels of 92.7% and 94.8%, respectively (Table 3).

From the analysis of marketability for the indeterminate tomato hybrids of various groups over the study period, it
can be concluded that these hybrids, when cultivated in winter greenhouses under extended culture, achieve high market-
ability levels ranging from 90.2% to 97.1%.

Table 3. Marketability of tomato hybrids of different groups for 2021-2023

Hybrid Marketability, %

2021 2022 2023 average marketability
Merlis F1 94,7 94,8 94,8 94,8
Fujimaro F1 91,9 91,8 92,1 91,9
Biorange F1 90,9 90,9 88,9 90,2
Torero F1 92,4 93,1 92,7 92,7
DRC-564 F1 96,4 97,6 97,3 97,1
NIR, 05 kg/m2

The assessment of the economic efficiency of cultivating indeterminate tomato hybrids of various groups in winter
greenhouses revealed that the total cost of cultivation is relatively high, ranging from UAH 1,740.1/m? to UAH 1,904.7/m?
(Table 4). For the Merlis F, control, the total cost was UAH 1,753.9/m>. The lowest cost was observed in the Torero F,
hybrid, amounting to UAH 1,740.1/m?, which is UAH 13.8/m? lower than the control. On the other hand, the highest cost
was recorded for DRC-564 F1 at UAH 1,904.7/m?, exceeding the control by UAH 150.8/m>. The cost for Biorange F,
was UAH 1,769.3/m?, which is UAH 15.4/m? higher than the control. Torero F had a cost of UAH 1,750.3/m?, which is
UAH 3.6/m? below the control (Table 4, Fig. 2). These costs include major expenses such as energy, labor, raw materials,
packaging, logistics, marketing, fixed costs, and other associated expenses.

Table 4. Economic efficiency of tomato cultivation of different groups for 2021-2023

\ersion

Indicator Merlis F1 (control)| Fujimaro F1 | Biorange F1 | ToreroFl | DRC-564 F1
Yield, kg/m2 49,0 40,8 47,0 47,3 23,1
Marketability, % 94,8 91,9 90,2 92,7 97,1
Yield increase, kg/m2 0,0 -8,2 -2,0 -1,7 -25.,9
Increase in marketability, % 0,0 -2,9 -4,6 -2,1 2,3
Profitability from UAH /m2 2264,0 2405,7 2571,7 2078,9 3185,6
Base costs for energy carriers, UAH /m2 641,2 641,2 641,2 641,2 641,2
Base salary costs, UAH /m2 604,1 576,2 589,7 591,1 619,5
Basic costs of raw materials, UAH /m2 250,1 289.,4 292,1 261,2 308,4
Costs for packaging, logistics,
marketing, UAH /m?2 97,1 82,1 84,9 85,2 174,2
Fixed costs, UAH /m2 64,5 64,5 64,5 64,5 64,5
Other expenses, UAH /m2 96,9 96,9 96,9 96,9 96,9
Total production costs, UAH /m2 14954 1588.,9 1523,0 1493.5 1569,1
Full cost, UAH /m2 1753,9 1750,3 1769,3 1740,1 1904,7
Notional net profit,
UAH /m2 510,1 655.4 802,4 338,8 1280,9
The level of profitability, % 22,5 27,2 31,2 16,3 40,2

Increase in the level of profitability, % 0,0 4,7 8,7 -6,2 17,7
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The basic costs for energy carriers (natural gas, biofuel, electricity) were UAH 641.2/m?, accounting for 36.6%
of the total cultivation cost. This figure remained constant across all hybrids since the same microclimate was maintained
in the winter greenhouse for all tomato groups (Table 4).

As for wage costs, the control hybrid Merlis F, had basic wage expenses of UAH 604.1/m>. The lowest wage
costs were recorded for Fujimaro F, at UAH 576.2/m?, which is UAH 27.9/m? less than the control. The highest wage
costs were found in DRC-564 F , reaching UAH 619.5/m?, which is UAH 15.4/m? more than the control. The Biorange
F, and Torero F hybrids had wage costs ranging from UAH 589.7 to UAH 591.1/m?, which is UAH 13.0-14.4/m* lower
than the control.

The variation in basic wage costs is primarily attributed to differences in yield between the tomato groups. In par-
ticular, hybrids in the cherry tomato group required the highest wage expenses due to the intensive labor demands of their
cultivation. Overall, wage costs accounted for 32.1% to 34.1% of the total cost structure (Table 4).

100% @
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50%
40%
30%
20%
10%

0%

Merlis F1  Fujimaro F1 Biorange F1 Torero F1 DRC-564 F1

(control)
m Other expenses, UAH /m2

m Fixed costs, UAH /m2

m Costs for packaging, logistics, marketing, UAH /m2
= Basic costs of materials, UAH /m2

= Base salary costs, UAH /m2

Fig. 2. The full cost of growing different groups of tomatoes on average in 2021-2023

The basic costs for materials in tomato cultivation encompass various categories, including mineral fertilizers, seeds,
substrates, plant protection products, pollination materials, and agrotechnical materials. For all hybrids, these costs were
managed uniformly, with identical planting densities, irrigation schedules, plant nutrition, substrates, microclimate control,
and pest management. The variance in basic costs for materials across different hybrids was primarily due to the differing
costs of seeds, ranging from UAH 250.1 to UAH 308.4 per m?, which represents 14.1% to 16.2% of the total cultivation cost.

Costs associated with packaging, logistics, and marketing were UAH 97.1/m? for the control hybrid, Merlis F .
The highest costs were observed for DRC-564 F at UAH 174.2/m?, which is UAH 77.1/m* more than the control, attrib-
uted to additional packaging expenses. Conversely, Fujimaro F  had the lowest costs in this category at UAH 82.1/m?,
UAH 15.1/m? less than the control. Biorange F, and Torero F, had packaging, logistics, and marketing costs ranging
from UAH 84.9 to UAH 85.2/m?, which is 11.2—12.1/m? lower than the control. These costs constituted 4.7% to 9.1%
of the total cost (Table 5).

Fixed costs, including fuel, lubricants, and repairs, were consistent across all tomato groups, at UAH 64.5/m?,
accounting for 5.1% to 5.6% of the total cost. Other expenses, such as depreciation, rent taxes, dividends, and social con-
tributions, amounted to 3.4% to 3.7% of the total cost, or UAH 96.9/m? (Table 4).

In terms of profitability, the financial returns per m* ranged from UAH 2,078.9 to UAH 3,185.6. For Merlis F ,
the control hybrid, profitability was UAH 2,264.0/m>. The highest profitability was achieved by DRC-564 F,, with UAH
3,186.5/m?, which is UAH 921.6/m? or 40.7% higher than the control. Torero F, had the lowest profitability at UAH
2,078.9/m?>, UAH 185.1/m? or 8.2% less than the control. Fujimaro F recorded a profitability of UAH 2,405.7/m>, UAH
141.7/m? or 6.3% more than the control. Biorange F, achieved a profitability of UAH 2,571.7/m?, which is UAH 307.7/m*
or 16.6% higher than the control (Table 4).

The net profit per m* for the control hybrid, Merlis F,, was UAH 510.1. DRC-564 F had the highest net profit
at UAH 1,280.9/m?, UAH 770.8/m? or 151.1% higher than the control. Torero F, recorded the lowest net profit at UAH
338.8/m?, UAH 171.3/m? or 33.6% less than the control. Biorange F  netted UAH 802.4/m? which is UAH 292.3/m?
or 57.3% more than the control. Fujimaro F, generated a net profit of UAH 655.4/m?, UAH 145.3/m? or 28.5% higher
than the control (Table 4).

The profitability of growing different tomato groups in winter greenhouses from 2021 to 2023 varied from 16.3%
for Torero F, to 40.2% for DRC-564 F,. Biorange F, had a profitability of 31.2%, while Fujimaro F, achieved 27.2%.
The control hybrid Merlis F, had a profitability level of 22.5% (Table 4).
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Conclusions. The following conclusions can be made in the process of research on promising indeterminate
tomato hybrids of various groups, conducted in 2021-2023.

1. The adherence to technological maps in winter greenhouses was confirmed, with no deviations observed
in plant growth timelines. The biometric characteristics of the tomato fruits aligned with those specified by the Dutch
manufacturer, Monsanto.

2. The total cost of cultivating indeterminate tomato hybrids varied between UAH 1,740.1 and UAH 1,904.7
per square meter. Productivity and marketability of tomatoes significantly impact these costs, particularly through wages
and packaging, logistics, and marketing expenses. Additionally, the cost of seeds affects the overall cost price.

Introducing new, promising hybrids into crop rotation can lead to increased profitability compared to the red-
fruited Merlis F1 hybrid. Specifically, the cherry group DRC-564 F  showed a 17.7% increase, the yellow beef Biorange
F, a 8.7% increase, and the pink-fruited Fujimaro F, a 4.7% increase.

References

1. Akhatov, A.K., & Shyshkina, S. N. (2021). The World of Tomatoes through the Eyes of a Phytopathologist. 4th [in English].

2. Gnatyuk, A.G. (2005). Promising heterotic tomato hybrids for winter hydroponic greenhouses. Vegetable and melon grow-
ing, 51, 240-246 [in English].

3. Karachun, V., & Lebedynski, L. (2024). Agro-biological potential of indeterminate tomato hybrids of foreign breeding in
winter. Ecology, Biotechnology, Agriculture and Forestry in the 21st century: problems and solutions: monograph. Tallinn: Teadmus.
155-169 [in English].

4. Bolotskykh, O.S., & Dovhal, M.M. (2001). Bioenerhetychna otsinka suchasnykh tekhnolohii vyrobnytstva ovochiv [Bio-
energetic assessment of modern vegetable production technologies]. Ovochivnytstvo i bashtannytstvo: mizhvid. temat. nauk. zb. UAAN
[Vegetable and melon growing: interdisciplinary. subject of science coll. UAAN], 45, 185—188 [in Ukrainian].

5. Bondarenko, H.L., & Yakovenko, K.I. (ed.) (2022). Metodyka doslidnoyi spravy v ovochivnytstvi i bashtannytstvi [Meth-
ods of research in vegetable growing and melon growing]. Kharkiv: Osnova [in Ukrainian].

6. Cherneshenko, V.I., Pashkovskyi, A L., & Kyrii, P.I. (2017). Suchasni tekhnolohii ovochivnytstva zakrytoho grunt [Modern
technologies of indoor vegetable growing]. Zhytomyr: "Ruta" [in Ukrainian].

7. Havrys, LL. (2014). Formuvannia vrozhaiu hibrydiv pomidora za vyroshchuvannia u prodovzhenii kulturi zymovykh
teplyts [Yield formation of tomato hybrids during cultivation in extended culture of winter greenhouses]. Sworld. Ivanovo: MAR-
KOVA AD, 2, 67-70 [in Ukrainian].

8. Ivanenko, P.P. (2002). Intehrovanyi zakhyst roslyn u zakrytomu hrunti [Integrated plant protection in closed soil]. Kyiv:
Urozhai [in Ukrainian].

9. Karachun, V.L. (2023). Efektyvnist vyroshchuvannia pomidora hibrydu Bioranzh na riznykh substratakh v zymovykh
teplytsiakh [The efficiency of growing the Biorange hybrid tomato on different substrates in winter greenhouses]. Innovatsiini roz-
robky molodi v suchasnomu ovochivnytstvi: Materialy VI mizhnarodnoi naukovo-praktychnoi konferentsii (5 zhovtnia 2023 r., sel.
Selektsiine Kharkivskoi obl.) [Innovative developments of youth in modern vegetable growing: Materials of the 6th international
scientific and practical conference (October 5, 2023, Selektsiyne village, Kharkiv region)] / Instytut ovochivnytstva i bashtannytstva
NAAN. Vinnytsia: TOV «TVORY». 27-33 [in Ukrainian].

10. Karachun, V.L. (2024). Hospodarsko-biolohichnyi potentsial indeterminantnykh hibrydiv pomidora cheri u zymovykh
teplytsiakh [Economic and biological potential of indeterminate cherry tomato hybrids in winter greenhouses]. Tavriiskyi naukovyi
visnyk. Seriia: «Silskohospodarski nauky» [Taurian Scientific Bulletin. Series: "Agricultural Sciences"], 135, 89-98. Retrieved from:
https://www.tnv-agro.ksauniv.ks.ua/archives/135 2024/part _1/14.pdf (date of access: 12.05.2024) [in Ukrainian].

11. Karachun, V. L. (2024). Vplyv riznykh komertsiinykh hibrydiv pidshchep na biometrychni pokaznyky roslyn, vrozhainist i
yakist plodiv hibrydu pomidora Merlis v zymovykh teplytsiakh [The influence of different commercial hybrids of rootstocks on plant
biometric indicators, yield and fruit quality of hybrid tomato Merlis in winter greenhouses]. Ahrarni innovatsii. Seriia: «Melioratsiia,
zemlerobstvo, roslynnytstvoy» [Agrarian innovations. Series: "Reclamation, agriculture, crop production"], 24, 73-85. https://doi.
org/10.32848/agrar.innov.2024.24.10 [in Ukrainian].

12. Kravchenko, V.A. (2007). Pomidor: selektsiia, nasinnytstvo, tekhnolohii [ Tomato: selection, seed production, technologies].
Kyiv: Ahrarna nauka [in Ukrainian].

13. Rozhkov, A.O., Puzik, V.K., Kalenska, S.M., & Puzik, L.M. (2016). Doslidna sprava v ahronomii: navch. posibnyk:
u 2 kn. — Kn. 1. Teoretychni aspekty doslidnoi spravy [Research case in agronomy: teaching. manual: in 2 books — Kn. 1. Theoretical
aspects of the research case]. Kharkiv: Maidan [in Ukrainian].

14. Yarovyi, H.I., & Romanov, O.V. (2017). Ovochivnytstvo: navch. posib. [Vegetable growing: education manual]. Kharkiv:
KHNAU [in Ukrainian].

15. Zhuk, O.Ya., Syvoraksha, O.A., & Fedosii, I.0O. (2014). Pomidor: biolohiia ta nasinnytstvo: monohrafiia [Tomato: biology
and seed production: monograph]. Vinnytsia: TOV «Nilan-LTD» [in Ukrainian].



THooinbcokuil gicHUK: Cinbcbke 20cN00apcmeo, Podilian Bulletin: agriculture, 13
MexXHIKa, eKOHOMIKA engineering, economics

Kapauyn B. JI.
acnipanm kagheopu niodoosouieHuymea i 3oepieanta npooyKyii pociunHUymad,
eporcasnuii 6iomexnonoziunuil yHigepcumem
Xapxie, Ykpaina
E-mail: karachunvital@gmail.com
ORCID: 0009-0006-8525-2080

Jlebenuncbkuii 1. B.
KaHOuoam cilbCbKO20CNo0apCbKux HAYK,
doyenm kageopu niod006oUieHUYMEA [ 30epieants NPOOYKYIl pOCIUHHUYMEA,
eporcasnuil 6iomexnonoziunull ynieepcumem
Xapxis, Vkpaina
E-mail: ivanleb1953@gmail.com
ORCID: 0000-0002-9245-5437

EKOHOMIYHA EQEKTUBHICTb BUPOLIYBAHHS PIBHUX I'PYII HOMIJOPA
B 3UMOBUX TEINVIMIAX CTEIIOBOI 30HHU YKPAIHH

Anomauis

Y emammi posensanymo exonomiuny eghexmugnicme UpouyeanHs iHOemepMiHaHmHuX 2iopudig nomioopa pisHux 2epyn,
BUPOUJEHUX Y 3UMOGUX Menauysax 6 cyuacuomy menauunomy xomniexci TOB TK «/[ninposcokuily. Excnepumenmanbhi 00Caiodicen s
nposoounu npomszom mpwvox poxie (2021-2023 pp.). Hocniodxcenns 6ukoHysanu 3 iHOeMepMIHAHMHUMU 2IOpUdamu nomioopa:
Mepnic F, (konmpony), Topepo F,DRC-564 F, @ydxcumapo F, Biopanxc F, Jlocnidocenna susnauae ekoHoMiuny eghexmueHicmo
BUPOUYBAHHS, (DEHONOSIUHT COCMEPENCEHHs, OUHAMIKY (DOPMYSAHHS GPONCAUHOCMI MA MOBAPHICMb NA00I8 THOeMePMIHAHMHUX
2iopudis. OOHOUACHO NPedCcmasieno NPUCMOCYBAaHHs 2IOpUdie 00 YM08 BUPOWYBaHHA 6 3umoux menauyax Cmenosoi 3onu Yxpainu.

Locniooscenns nokasanu npupicm peHmaobenrbHOCmi GUPOULY8AHHS PISHUX 2PV NOMIOOPA NOPIGHAHO 3 2PYNOIO YEPBOHO NILIOHO20
nomioopa, a came: 6 2pynu uepi na DRC-564 F  npupicm 17,7%, epyna sicosmuii 0igh biopanoic F, npupicm 8,7%, epyna podiceso naionuii
nomioop @yooicumapo F, npupicm 4,7%. Ilpu 6nposéaddiceni 6 KyIbimyposmiiny Ho6ux 2i0pudis pisnux spyn MoJICHA OMpUMamu nOKazHUuK
yucmozo npudymxy 3 w° na 2iopudax DRC-564 1280,9 epn. /M, Biopanic 802,4 epn. /m?, @yooscumapo 655,4 epu. /m>.

Ompumani pesyibmamu HA0awmMv YiHHY iHGopMayito O MenIuUHUX KOMOIHAmMie wo0o eudopy Hatbiibus NPOOYKMUGHUX
EKOHOMIYHO BU2IOHUX A NPUCMOCOBAHUX 2iOpUdie nomioopa 0N UPOWYBAHHS 6 3UMOBUX MENAUYAX, CHPUAIOHU NIOBUUEeHHIO
eKOHOMIUHOI ehexmusHoCmi.

Knrwwuosi cnosa: epyna, exonomiuna eghexmueHicms, codieapmicmp, 3UMOSI Menauyi, yucmuil npudymor, MmexHonoeis,
YpodtcauHicmy, penmadenbHicms.
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