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AGRO-ECOLOGICAL EFFICIENCY OF SPELT WHEAT CULTIVATION: YIELD
ANALYSIS AND BIOLOGIZATION ELEMENTS

V' nybnixayii posenamymo azcpoekonociuni UUHHUKU, WO BNAUBAIOMb HA (DOPMYEAHHS
npooykmusHocmi nuwenuyi cneavmu (Triticum spelta). Ocnosny yeacy npudineno auanisy
elemenmie 0iono2izayii, 30Kkpema GUKOPUCHAHHIO OP2AHIYHUX 000pus ma OI0CMUMYIAMOpIS, K
AlbMepHamueu IHMeHCUBHUM XIMIUHUM MEXHON02IAM. Y pobomi NOpiHAHO MpaouyitiHi memoou
BUPOWYBAHHSL 31 CMAIUMU NIOX00aAMU O/l BU3HAYEHHS] IXHbOI eKOHOMIYHOI ma eKOAO2IUHOT
epekmusnocmi. Pesynemamu ceiouame, wo 0i0102IYHI KOMNOHEHMU He Julle CHPUSIomb
cmabinizayii’ 8podicaliHocmi, a il 3HAYHO ROKPAWYIOMb CIAH IPYHMY MaA SIKICHI NOKA3HUKU 3ePHA.

Knrwouosi cnoea: nuwenuys cnenvma, ypodxcauHicms 3epHa, Oionocizayis, cmaie Cilbcbke
20CN00apcmeo, pooloyicms IPYHMY, a2poeKoNozisl.

The publication examines the agro-ecological factors affecting the productivity of spelt
wheat (Triticum spelta). The main focus is on the analysis of biologization elements, particularly
the use of organic fertilizers and bio-stimulants, as an alternative to intensive chemical
technologies. The study compares traditional cultivation methods with sustainable approaches to
determine their economic and environmental efficiency. The results indicate that biological
components not only contribute to yield stabilization but also significantly improve soil health and
grain quality indicators.

Keywords: spelt wheat, grain yield, biologization, sustainable agriculture, soil fertility,
agro-ecology.

Modern agriculture faces the urgent need to transition from intensive chemical methods to
sustainable practices. Spelt wheat (Triticum spelta) has regained global attention due to its high
genetic diversity and resilience to adverse environmental conditions. Unlike common wheat, spelt is
ideal for organic farming systems that prioritize soil health. This shift toward resilient crops is
driven by the growing pressure on the global food system.

As a primary supplier of energy and vital nutrients, including proteins, vitamins, and fibers,
wheat plays a crucial role in human nutrition. Projections suggest that by 2050, the global
population will reach nearly 9.8 billion, significantly driving up the demand for this crop in both
food and fodder sectors. Consequently, global output needs to rise by approximately one billion
tons from its current level. However, yield progression has flattened since the late 20th century,
primarily because of escalating environmental stressors like extreme heat and water scarcity linked
to climate change [1].

These environmental constraints are not just local issues but global threats to stability.Global
grain production faces significant threats from environmental stressors such as water scarcity,
thermal extremes, and soil degradation, alongside the impact of unmanaged pests and pathogens.
These challenges are primary drivers of food insecurity and widespread famine, particularly in
emerging economies where malnutrition remains a critical issue. In this context, spelt wheat
emerges as a superior alternative to modern varieties due to its unique nutritional and technological
profile.

Nutritional and Technological Advantages

Compared to common wheat, spelt grain possesses higher energy value and contains greater
amounts of beta-carotene, retinol, and fats. It is characterized by gluten that is more extensible but
less elastic. Its mealy endosperm, combined with a high protein content and high viscosity (as
measured by amylograph), are favorable properties for use in the production of cakes and
confectionery products [2].
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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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