Methods of Biologization

The core of "biologization™ includes the use of bio-fertilizers, bacterial preparations, and
crop rotation management. These elements aim to activate the natural microbiological potential of
the soil. Research shows that biological stimulants can replace up to 30% of synthetic nitrogen
fertilizers without a significant drop in productivity. Beyond mere substitution of chemicals, these
agents play a decisive role in plant survival and field performance.

Investigating the impact of biological products on the plant survival rate of winter spelt is
highly relevant, as maintaining optimal crop density is a key factor in maximizing yields. The
application of advanced bio-preparations helps minimize plant loss throughout the growing season,
thereby enhancing the overall productivity of the crops [3].

Bio-preparations not only boost germination vigor but also enhance overall plant
development, directly impacting both the quantity and quality of the grain. The integrated
application of such agents is a vital component of sustainable crop production strategies [3].

In conclusion, the transition to sustainable spelt wheat cultivation through biologization is a
strategic response to global food security and climate challenges. The integration of bio-
preparations not only stabilizes yields and reduces chemical dependency but also significantly
enhances the nutritional and technological properties of the grain. Implementing these methods is
essential for developing eco-friendly agriculture and producing high-quality food products.
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THE AGRICULTURAL SECTOR OF UKRAINE IN THE CONTEXT OF FULL-
SCALE WAR

Y pobomi posenanymo eniué nosHomacuimabHoi GiliHU HA PO36UMOK ASPAPHO20 CEKMOPY
Vkpainu. Ilpoananizoeano ckopouenns o6caeié 8UpoOHUYMBA CilbCbKO20CNO0apcbKoi npooyKyii,
NOpYWeHHs1 eKCNOPMHOL JIO2ICMUKY ma 8Mpamiu 3eMelbHUX pecypcié YHACIIOOK 60uosux Oitl i
Mminysanna mepumopii. Okpemy ysacy RpuoileHo 3MIHAM Y CMPYKMYpi NOCigi8, peioHanibHOMY
nepepo3nooiny eupobHUYmMea ma 0coOIUBOCMAM QYHKYIOHY8AHHS PUHKY CLIbCbKO20CHOO0APCLKUX
3emens. Bemanoeneno, wo nonpu cymmesi ekoHomiuHi empamu 2any3eb 30epicae nomeHyian 0o
BIOHOBIEHHS MA NOOALULOI MOOEPHI3aAYii.

Knrouoei cnosa: acpapruii cekmop, nosHomacuimabua GiliHa, SUPOOHUYMEB0, eKCNopm,
PUHOK 3eMili, NPOO0B8OIbYA Oe3NneKd, BIOHOBIEHHS.

The paper examines the impact of full-scale war on the development of Ukraine's
agricultural sector. It analyzes the decline in agricultural production, disruptions to export
logistics, and losses of land resources as a result of hostilities and landmines. Particular attention
is paid to changes in the structure of crops, regional redistribution of production, and the
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peculiarities of the agricultural land market. It has been established that despite significant
economic losses, the industry retains its potential for recovery and further modernization.

Keywords: agricultural sector, full-scale war, production, export, land market, food
security, recovery.

The full-scale invasion by the Russian Federation on February 24, 2022, became a decisive
factor in the profound structural changes in Ukraine's agricultural sector. Before the war, agriculture
accounted for a significant share of GDP and foreign exchange earnings and ensured the stability of
global food markets. In the context of military aggression, the sector suffered extensive production,
infrastructure, and financial losses. Analytical support for damage assessment and recovery
forecasting is provided by the KSE Agrocenter, a part of KSE Institute, in cooperation with
government authorities [1].

In 2022, agricultural production volumes declined significantly: the gross harvest of grain
crops decreased by approximately 40%, vegetables by about 25%, and fruits by more than 10%.
The main reasons were the occupation of territories, the mining of agricultural land, the destruction
of equipment and infrastructure, and the disruption of traditional logistics routes. The regions most
affected were those experiencing active hostilities, where crop losses in some cases reached critical
levels [1;2].

The blockade of seaports, through which most agricultural exports had previously been
carried out, led to a sharp increase in transportation costs. The shift to land and river routes
significantly increased the logistics component of production costs, thereby reducing the
profitability of agricultural enterprises. As a result, some farmers reduced their acreage or changed
the structure of their production.

At the same time, noticeable changes in specialization occurred. The production of certain
crops oriented toward the domestic market, particularly buckwheat, increased. Vegetable growing
and horticulture partially shifted to safer regions, leading to a new territorial distribution of
agricultural activity. Thus, the war accelerated processes of regional restructuring in agricultural
production.

A separate problem is land contamination with explosive remnants of war. Significant areas
of agricultural land remain unusable, posing long-term risks to food security and economic stability.
Demining requires substantial financial resources and time, and annual losses from idle land are
estimated in billions of dollars [4].

The livestock sector also suffered considerable losses due to the destruction of production
facilities, reductions in livestock numbers, and complications in feed supply. At the same time,
production has been concentrated and enterprises relocated to relatively safe regions, demonstrating
the sector's adaptive capacity.

The war has also affected the agricultural land market. The temporary suspension of state
registries led to a decline in the number of transactions. Despite this decrease, land values in
hryvnia terms have remained relatively stable, indicating sustained long-term investment interest in
regions distant from the combat zone.

The systematization of challenges makes it possible to identify three main areas of negative
impact: reduction of production capacity and resource base, increased financial constraints and
rising costs, and disruption of logistics chains accompanied by a decline in export capacity [1].

At the same time, current challenges are stimulating a rethinking of the agricultural sector’s
development model. There is an urgent need to diversify logistics routes, develop high value-added
processing, introduce innovative technologies, and harmonize standards with EU requirements.

The war has acted as a catalyst for profound transformation within Ukraine's agricultural
system. Despite massive losses, the sector continues to show adaptability and potential for recovery.
Future development will depend on the pace of demining, stabilization of logistics, government
support, and integration into global markets.
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RENEWABLE ENERGY: SOURCES AND TECHNOLOGIES

Y cmammi nodana inopmayis npo 6ioHo8MI0GANbHI Odicepena enepeii ma  ixHs
nepcnekmuea euxopucmanua 6 Yxpaiui. Moowcnueocmi npocpecy eHepeemuyHo2o0 ceKmopy ma
3ACMOCYB8AHHA CUHME3Y HOBUX NIOX00I8 ma MexHON02I 0Jis1 00CACHEeHHs 6ANCAH020 pe3yibmany.

Knrwouosi cnosa: sionosnosanvua enepeis, onmumizayis, OCHO8HI HOCMYIamu.

The article provides information about renewable energy sources and their perspectives of
use in Ukraine. Possibilities for progress in the energy sector and the application of the synthesis of
new approaches and technologies to achieve the desired result.

Keywords: renewable energy, optimization, basic postulates.

The current stage of development of the world and national energy sector is
characterized by a global transition to low-carbon technologies. For Ukraine, the issue of
developing renewable energy (RE) is a strategic priority, which is due to the need to ensure energy
security, decentralize generating capacities under martial law and fulfill international climate
commitments. According to the National Action Plan until 2030, Ukraine seeks to achieve a share
of renewable energy sources (RES) in gross final consumption of at least 27%.

Energy potential and technologies of solar and wind energy.

Solar energy remains one of the most dynamic sectors. Ukraine has formed a powerful
research and development base for the production of silicon-based photovoltaic converters. The
main technological trends are:

* Introduction of highly efficient monocrystalline panels, which allows to significantly
reduce the levelized cost of electricity (LCOE).

* Development of decentralized systems: use of solar power plants (SPP) for the needs of
private farms and the agricultural sector (lighting, irrigation systems, drying of products).

* Integration of SPP into autonomous power supply systems of critical infrastructure
facilities.

Wind power in Ukraine has significant industrial potential. Strategic plans provide not
only for the development of onshore wind farms, but also for the construction of up to 100 MW of
offshore wind capacity by 2030. An important aspect is the introduction of small-scale wind power
for local energy supply of communities, which requires specific approaches to the design of small-
scale wind turbines.

Bioenergy and small hydropower as tools for decentralization.

The use of biomass energy has a high potential to replace natural gas in district heating
systems. The main areas include:
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