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Abstract. It has been established that under the conditions of the Southern Steppe
of Ukraine, the grain yield of winter wheat depends on the weather conditions of the
research year and the cultivation technology used. The relevance of introducing energy
- and resource-saving technologies has been proven. In 2023, the yield under
conventional technology was 6.30 t/ha, while under Mzuri-ProTil technology, it was
7.10 t/ha, an increase of 0.80 t/ha. In 2024, the yield dropped to 4.17 t/ha under
conventional technology and reached 4.78 t/ha (+0.61 t/ha) under Mzuri-ProTil. This
advantage indicates more efficient resource use and the capability of Mzuri-ProTil to
deliver better results even under adverse weather. Resource optimization and reduced
field operations led to a profitability level of 77.7 - 81.5% with Mzuri-ProTil,
exceeding that of conventional technology by 28.4 - 30.2%.
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Agriculture is one of the key sectors of Ukraine’s economy, ensuring not only
domestic needs but also the country’s export potential. Winter wheat cultivation holds
a particularly important place due to its high productivity and steady demand on both
domestic and international markets [1]. A major challenge in modern agriculture is
managing crop adaptation to progressing climate changes - such as extreme
temperatures and water scarcity - to increase crop productivity [2]. Therefore, farmers
are increasingly adopting soil conservation practices, biological farming methods, and
environmentally sustainable cultivation approaches to realize the crops' potential [3].
One such practice is the implementation of resource-saving technologies, including for
winter wheat.

Experimental research was conducted from 2022 to 2024 at the research field of
Mykolaiv National Agrarian University. The test plots featured southern low-humus
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chernozem with slight salinization and heavy loam on loess. Soil pH ranged from
neutral (6.8 - 7.2), and the humus content in the 0 - 30 cm layer was 3.1 - 3.3%. On
average, soils contained 15 - 25 mg/kg of nitrate nitrogen (Grandval-Lajeune method),
41 - 46 mg/kg of mobile phosphorus (Machigin method), and 389 - 425 mg/kg of
exchangeable potassium (flame photometer method).

Weather conditions during the 2022 - 2023 growing season were favorable for
winter wheat development, resulting in slightly higher grain yields than in 2023 - 2024,
which saw frequent droughts and high temperatures.

The study focused on growth and development processes of the 'Perlyna Odeska'
winter wheat variety, grain yield formation, and economic indicators of cultivation.
Two cultivation technologies were compared: 1) Conventional, and 2) Mzuri-ProTil.

Our research has established that the application of the resource-saving
technology for winter wheat cultivation, Mzuri-ProTil, has had a positive impact on
the formation of crop productivity. On average, over the years of the study, the use of
the Mzuri-ProTil technology for winter wheat cultivation contributed to an increase in
the number of grains per ear by 6.5 grains, or 14.4%, and the weight of 1000 grains by
6.9 g, or 16.0%, compared to the classical technology variant for winter wheat
cultivation.

Wheat yield depended on cultivation technology in all years. Under favorable
2022 - 2023 conditions, Mzuri-ProTil yielded 7.10 t/ha, which was 0.8 t/ha (11.3%)
more than the conventional approach. The application of resource- and soil-saving
technology for growing winter wheat under the adverse drought conditions of 2023 -
2024 resulted in a yield of 4.78 t/ha, which exceeded the grain yield achieved using the
conventional cultivation technology by 0.61 t/ha or 12.8%.

Higher yields usually entail higher costs. Therefore, economic efficiency is a key
indicator for assessing the feasibility of implementing cultivation technologies in
agricultural production. In 2022 - 2023, Mzuri-ProTil’s cultivation costs were
22,373.70 UAH/ha, lower than the 23,637.22 UAH/ha under conventional technology.
Thanks to the higher yield achieved with this technology, which amounted to 7.10 t/ha,
the cost of one ton of wheat decreased to 3,151.23 UAH/t, which is 600.71 UAH/t
lower than the cost under the conventional technology.

In 2023 - 2024, cultivation costs for the conventional method were 16,541.09
UAH/ha, and production cost was 3,966.69 UAH/t.

The production costs for growing winter wheat using the Mzuri-ProTil
technology in 2023 - 2024 amounted to 15,811.18 UAH/ha, which is lower compared
to the conventional technology. The cost reduction with Mzuri-ProTil is attributed to
the optimization of technical resource usage, efficient input application, and a
decreased number of field operations.

The cost of one ton of grain using the Mzuri-ProTil technology decreased to
3,307.78 UAH/t, which is a lower figure compared to the conventional technology.
This indicates that the increased yield helped reduce the cost per unit of production,
thereby offsetting the expenses associated with implementing the technology.

The market price for winter wheat ranged from 5,600.00 to 6,000.00 UAH/t
during the research years. This resulted in gross revenue of 25,020.00 - 35,280.00
UAH/ha using conventional technology. This level of income demonstrates the
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potential of conventional technology to deliver stable financial results under favorable
weather conditions; however, costs and production expenses remain critical factors
when compared to alternative approaches such as the Mzuri-ProTil technology.

During the same period, the Mzuri-ProTil technology provided higher yields,
which ranged from 4.78 to 7.10 t/ha. With a market price of 5,600.00 - 6,000.00 UAH/t,
the gross product value for this technology ranged from 28,680.00 to 39,760.00
UAH/ha, which exceeds the classical technology indicator by 3,660.00 - 4,480.00
UAH/ha. These results confirm the economic feasibility of applying the Mzuri-ProTil
technology due to its ability to use resources more efficiently, even under unfavorable
weather conditions.

Net profit is a key financial indicator that reflects the difference between gross
income and production costs. The value of gross product in 2022-2023, depending on
the winter wheat cultivation technology, ranged from 35,280.00 to 39,760.00 UAH/ha,
which allowed for a net income of 11,642.78 to 17,386.30 UAH per hectare.

In 2023 - 2024, under the conventional technology, the value of gross output
amounted to 25,020 UAH/ha, with production costs of 16,541.09 UAH/ha. This
resulted in a net profit of 8,478.91 UAH/ha. The decrease in yield due to unfavorable
weather conditions led to a reduction in net profit compared to favorable years,
highlighting the vulnerability of conventional technology to climate variability.

In 2023 - 2024, the Mzuri-ProTil technology generated a gross output value of
28,680 UAH/ha with production costs of 15,811.18 UAH/ha. This resulted in a net
profit of 12,868.82 UAH/ha, which is 4,389.91 UAH/ha higher than that achieved with
the conventional technology. The advantage of the Mzuri-ProTil system lies in its
ability to enable more efficient moisture utilization by plants, leading to better
outcomes even under adverse weather conditions.

An analysis of the research results demonstrates that the Mzuri-ProTil
technology consistently delivers higher net profits compared to conventional
technology, even under unfavorable conditions. This highlights its potential to enhance
the profitability of winter wheat cultivation. On average, over the study years, the
profitability level of winter wheat grown using the Mzuri-ProTil technology reached
79.6%, which exceeded the performance of conventional technology by 29.3%.

Thus, the application of the Mzuri-ProTil technology for winter wheat
cultivation contributed to an increase in the number of grains per ear by 14.4%, the
weight of 1000 grains by 16.0%, and the grain yield by 11.9% compared to the classical
cultivation technology. On average, over the years of the study, the profitability level
of the Mzuri-ProTil technology ranged from 77.7% to 81.5%, which exceeded the
indicators of the classical winter wheat cultivation technology by 28.4% to 30.2%. The
net profit from the Mzuri-ProTil technology ranged from 12,868.82 to 17,386.3
UAH/ha, which is 33.0% to 34.1% higher compared to the classical cultivation
technology, which provided a net profit of 8,478.91 to 11,642.78 UAH/ha depending
on the year of the study. The payback period for the Mzuri-ProTil technology during
the study years was 1 year and 3 months, whereas for the classical technology it was 1
year 11 months to 2 years. This confirms the economic feasibility of implementing the
latest technology even under unfavorable weather conditions.
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Anoranisa. Bcranosneno, mo B ymoBax IliBnennoro Cremy Ykpainu, ypoxailHICTh 3epHa
MIICHUIl O3UMOi 3aJIeKUTh BIJl MOTOJAHUX YMOB pOKY JOCHIDKEHHS, a TaKOX TEXHOJOTI]
BHUPOIIYBaHHS KyJIbTypH. [[oBeieHa aKTyalbHICTh 3aIIPOBAHKCHHS €HEPro- Ta pecypco30epiratoumx
TEXHOJIOTi! BUPOLIYBaHHS KyabTypu. BcraHoBneno, mo y 2023 p. ypoKallHICTh 3a KJIACUYHOIO
TEXHOJIOTi€r0 cTaHoBmIIa 6,30 T/Ta, Toxal sk 3a Texuosoricro Mzuri-ProTil — 7,10 1/ra, mo #a 0,80 1/ra
oinpmie. Y 2024 pomi ypokalHICTh 3a KJIACHYHOIO TeXHOJjoriero 3Hm3miacsa no 4,17 1/ra, a 3a
texHojoriero Mzuri-ProTil — ckiana 4,78 1/ra (+0,61 1/ra). Ls nepeBara cBiquuTh 1po eheKTUBHILIC
BUKOPHCTaHHS PEeCypCiB Ta 3AaTHICTh TexHosorii Mzuri-ProTil 3abe3meuyBatu Kpaiii pe3yinbraTu
HaBITh 32 HECIIPHUATIMNBUX MOTOJHUX YMOB. OOTPYHTOBAHO, IO 3aBISKH ONTHMi3allil BUKOPUCTAHHS
pecypciB 1 3MEHIIIEHHIO KITbKOCTI Onepallii Ha MoJjIi piBeHb peHTa0eIbHICTh BUPOLTYBAHHS KYJIbTYpHU
3a TexHojoriero Mzuri-ProTil cknas 77,7-81,5% Tta na 28,4-30,2% mnepeBUINNMB MOKA3HUKH 32
KJIACUYHO1 TEXHOJIOT1{ BUPOILYBaHHS MIIEHUI[I O3UMOi.

Kiro4oBi cjioBa: ieHUIs 03uMa, yposKaitHiCTh, EKOHOMIYHA €(h)eKTUBHICTD.
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