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The article provides a comprehensive examination of the assessment of meat productivity in
sheep as a key integral indicator of the efficiency of meat sheep farming. Modern approaches to
the formation of meat productivity are highlighted, taking into account the complex interaction
of genetic, technological, and environmental factors that determine the level of realization of the
animals’ biological potential. Particular emphasis is placed on the role of breeding strategies,
selection programs, and adaptive traits in shaping stable productive performance under varying
production conditions. The importance of a systemic approach to productivity management is
substantiated, based on the alignment and optimization of feeding regimes, housing systems, and
animal welfare conditions.

The influence of breed characteristics, rearing intensity, and fattening technologies on the
development of live weight, growth rates, dressing percentage, and qualitative characteristics
of meat products is analyzed in detail. Considerable attention is given to the impact of balanced
nutrition, stress minimization, and proper management practices on improving carcass traits
and meat quality parameters. Particular attention is also paid to the role of animal welfare as
a crucial factor in the effective realization of genetic potential, ensuring physiological stability,
and increasing the economic return of production.

The results of the study indicate that an integrated and scientifically grounded approach
to assessing meat productivity enables a more accurate prediction of productive indicators,
facilitates the optimization of technological processes, and contributes to the sustainable
development and increased profitability of meat sheep farming under modern agricultural
conditions. The findings may be useful for researchers, breeders, and practitioners involved in
improving production efficiency.

Key words: sheep farming, meat productivity, dressing percentage, live weight, animal
welfare.

Hleiiko B. A. Ouyinka m’acnoi npodykmusenocmi oeéeyp AK 04308020 NOKAZHUKA
eghekmuenocmi zanysi giguapcmea

Y ecmammi 30iticneno komniekcHull ananiz oyiHKU M ACHOI NPOOYKMUBHOCMI 08eYb K KIHo-
406020 THMEZSPATLHO20 NOKAZHUKA eeKmUSHOCmI M IcHo20 siguapcmea. Bucgimaeno cyuachi
nioxoou 00 opmyeaHHs M ACHOI NPOOYKMUBHOCMI 3 VPAXYBAHHAM CKIAOHOI 63aeMO0Ii ceHe-
MUYHUX, MEXHONOSIUHUX | eKONO2IYHUX (haKmopis, Wo eusHaAuaromy pisens peanizayii diono2iu-
Hoeo nomenyiany meapur. Ocobaugy yeazy npuoileHo poii CeleKyiiuHux cmpamezii, npospam
PO36e0en s, ma a0anmueHUx 03HaxK y Gopmyeanti cmabinbHoi npoOyKmueHocmi 3a pisHux ymos
supobnuymea. OOIPYHMOBAHO BANCTUBICTG CUCIIEMHO20 NIOX00Y 00 YNPAGHIHHA NPOOYKMUG-
HiCmO, AKULL OA3YEMbCS HA Y3200MHCEHH] ma onmumizayii pexcumie 200i6i, cucmem YmpumaHHs
ma NOKasHuKie 006poOYymy meapun.

Hemanvro npoananizosano 6naug nopooHux ocoonueocmetl, iHMEHCUBHOCI GUPOUYBAHHS
ma mexuonozitl 8i0200ieNi HA QOPMYBAHHA HCUBOI MACU, MeEMNI8 pocmy, 3A0ilIHO20 BUXOOY
ma AKICHUX Xapakmepucmux M sichoi npooykyii. 3uauny yeaey npudiieno naugy 30a1aHco-
8aHOI 200i671i, MIHIMI3aYii cmpecosux (hakmopie i HANeHCHUX NPAKMUK YNPAGIiHHA HA NOKpA-
wieHns. NOKasHuKkie mywi ma sxocmi m’sica. OKpemo niokpecieno poib 000pobymy meapum sK
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BAICIUBO20 YUHHUKA eeKmUBHOI peanizayii ceHemuyH020 nomeHyiany, 3abesneuents Qiziono-
2iunoi cmabinenocmi ma nioguwentst eKOHOMIYHOT 8100ayi 6UpoOOHUYMEA.

Pesynomamu 0ocniodxcenmst ceiouamo, wjo iIHmMe2pOo8aHUIl i HAYKOBO 0OIPYHMOBAHUL NiOXI0 00
OYIHKU M SICHOT NPOOYKMUBHOCTI 00380A€ NIOGUWUMI MOYHICTIb NPOCHO3YEAHHS NPOOYKIMUG-
HUX NOKA3HUKIB, ONMUMIZY8AMU MEXHON02IYHI npoyecu ma CRpUsic CIMaiomy po3gumky il 3poc-
MAHHIO PEHMAOENbHOCHT M SICHO20 8I6UAPCMBA 6 CYUACHUX YM08ax 2ocnodapiosants. Ompu-
Maui pes3yromamu MoXiCymov 0ymu KOpUuchumu OJisl HAYKOBYIB, celeKyionepie i npaxkmuxis, siKi
3aUMaromvcs NiOBULYEHHAM eheKmueHoCmi UPoOOHUYMEA.

Knrwowuogi cnosa: éisuapcmeo, m’acHa npoOyKmueHicms, 3a0ilHull 8UXio, xcuea macd, 006po-
6ym meapu.

Introduction. Under current conditions of transformation in the agricultural sector,
meat sheep farming is gaining strategic importance as a source of high-quality protein,
a component of food security, and an effective means of utilizing natural feed resources.
In many countries of the European Union and worldwide, there is a steady trend toward
reorienting the industry from wool to meat production, driven by changes in consumer
demand, economic feasibility, and the need to enhance the competitiveness of the agri-
cultural sector.

At the same time, modern challenges—particularly climate change, pasture degra-
dation, limited resources, and increasing environmental requirements — significantly
complicate the functioning of the industry. Rising ambient temperatures, more frequent
extreme weather events, and shifts in the structure of the feed base negatively affect the
physiological condition of animals, their growth and development, leading to reduced
meat productivity and economic efficiency.

In these conditions, the assessment of meat productivity in sheep becomes critically
important as an integral indicator reflecting the efficiency of the “animal-environment—
technology” system. Meat productivity comprises a set of interrelated characteristics,
including live weight, average daily gain, feed efficiency, slaughter traits, and carcass
composition. However, traditional approaches to its assessment, which are largely based
on the isolated analysis of individual indicators, do not fully account for the multifacto-
rial nature of productivity formation [1, 2, 3].

Within the framework of modern scientific concepts, particularly “One Health” and
climate-smart livestock production, meat productivity is considered not only as an eco-
nomic indicator but also as a measure of the interaction between animal health, housing
conditions, and environmental impact. This necessitates taking into account animal wel-
fare indicators, including physiological status, behavioral responses, stress levels, and
access to resources.

Despite a considerable body of research, the issue of a comprehensive assessment
of meat productivity in sheep under contemporary challenges remains insufficiently
explored. In particular, further study is needed on the integration of traditional zootech-
nical indicators with animal welfare metrics and digital data, which opens new opportu-
nities for optimizing production processes [4, 5, 6].

Thus, the need to develop scientifically grounded approaches to the comprehensive
assessment of meat productivity in sheep determines the relevance and practical signif-
icance of this study.

Analysis of Recent Research and Publications. The assessment of meat produc-
tivity in sheep is one of the key areas of modern research in animal science, as it deter-
mines the efficiency of meat sheep farming and its competitiveness. The scientific lit-
erature has developed a comprehensive approach to studying this issue, which involves
the analysis of genetic, technological, physiological, and environmental factors [7, 8].
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It has been established that meat productivity in sheep has a polygenic nature and
largely depends on hereditary factors. Studies show that traits such as live weight, aver-
age daily gain, and carcass weight are characterized by moderate to high heritability,
which creates broad opportunities for genetic improvement of breeds [8]. Under modern
conditions, the use of genomic technologies and artificial intelligence methods for pro-
ductivity prediction is of particular importance. In particular, the works of Hamadani A.
demonstrate the effectiveness of machine learning algorithms for assessing the genetic
value of animals [9].

Alongside genetic factors, feeding conditions and management technologies have a
significant influence on the formation of meat productivity. A comparative analysis of
pasture-based and intensive production systems reveals a trade-off between quantitative
and qualitative product characteristics: intensive systems provide higher average daily
gains, while pasture systems contribute to improved nutritional value of meat [10].

The formation of meat productivity is the result of complex physiological and
biochemical processes associated with muscle growth, fat deposition, and skeletal
development [11]. Hormonal mechanisms, as well as environmental factors, play an
important role in regulating these processes. In particular, it has been proven that heat
stress negatively affects feed intake, metabolism, and growth rates, leading to reduced
productivity [12].

In modern scientific approaches, particular importance is given to considering ani-
mal welfare as a crucial factor of productivity. It has been demonstrated that poor hous-
ing conditions, elevated stress levels, and diseases negatively affect growth rates, feed
efficiency, and product quality [13].

A separate area of research focuses on assessing the impact of climatic factors on
sheep productivity. It has been established that climate change, particularly rising ambi-
ent temperatures, leads to reduced feed intake, metabolic disturbances, and decreased
average daily gains [12]. The studies by Moumen A. demonstrate that improving pro-
duction efficiency can contribute to reducing the environmental impact of the industry,
particularly greenhouse gas emissions [14].

The current stage of scientific development is characterized by the active imple-
mentation of precision livestock farming technologies. The use of sensor systems, auto-
mated data collection, and artificial intelligence algorithms enables continuous monitor-
ing of animal conditions and more accurate assessment of their productivity [15]. Such
approaches open up new opportunities for growth prediction, feeding optimization, and
improved herd management efficiency.

Thus, the analysis of contemporary scientific research indicates that meat productiv-
ity in sheep is a complex multifactorial trait formed under the influence of genetic, tech-
nological, physiological, behavioral, and environmental factors. Despite the significant
body of research, most studies focus on individual aspects of productivity, which limits
the possibilities for a comprehensive assessment of industry efficiency. This necessi-
tates the development of integrated approaches to evaluating meat productivity that
take into account modern challenges and meet the requirements of sustainable livestock
development.

The aim of the study is to provide a scientific justification and to develop a
comprehensive system for assessing meat productivity in sheep based on the inte-
gration of selection-genetic, paratypic, physiological-biochemical indicators, and
animal welfare criteria, in order to improve the accuracy of productivity evaluation,
optimize the use of genetic potential, and ensure efficient and sustainable meat sheep
farming.
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Materials and methodology. The materials and methods used in this study were
developed in accordance with modern scientific approaches to assessing meat pro-
ductivity in sheep as a fundamental indicator of the efficiency of meat sheep farming.
The object of the study is meat-type sheep, while the subject is the set of indicators
characterizing the level of meat productivity and the factors influencing its formation.
The informational basis of the study includes scientific works of domestic and foreign
researchers, results of experimental studies published in specialized journals, mono-
graphs, and industry guidelines on meat sheep farming. The generalization was carried
out taking into account current trends in the development of the sector, particularly
increasing requirements for product quality, production efficiency, and ensuring an
appropriate level of animal welfare.

The research methodology is based on the application of systemic and integrated
approaches, which involve considering meat productivity as an integral trait formed
under the influence of genetic, biological, technological, and environmental factors. In
the course of the study, general scientific methods were used, including analysis and
synthesis, comparative analysis, systematization and classification, as well as the gener-
alization of scientific data and the interpretative method.

Results of Scientific Research. The research results are presented based on an
in-depth comprehensive analysis and synthesis of recent scientific publications by lead-
ing European and Ukrainian scholars devoted to the formation of sheep meat produc-
tivity. The reviewed studies examine the influence of genetic selection and paratypical
factors, as well as housing conditions and animal welfare indicators, on the expression
of productive traits and the overall efficiency of production in modern meat sheep farm-
ing systems.

General Characteristics of Meat Productivity Formation.In the modern sci-
entific paradigm, meat productivity in sheep is considered an integral, polygenic,
and multifactorial trait, the formation of which results from a complex interaction
between genotype and environment. Contemporary approaches in Animal Science
within the EU and Ukrainian zootechnical science are increasingly moving away
from a narrow interpretation of productivity solely as carcass weight, expanding it
into a comprehensive system that includes growth intensity, feed conversion effi-
ciency, slaughter characteristics, meat quality, and the level of animal welfare. This
approach aligns with the “from farm to fork™ concept, which dominates European
research, where the final product is evaluated in terms of safety, quality, and ethical
production standards.

Studies by Ukrainian researchers complement this approach by emphasizing the
adaptive traits of animals, the influence of climatic conditions, and variability in the
feed base. As a result, a combined model for productivity assessment is being formed,
taking into account both biological and production-related factors.

Live Weight and Growth Intensity as Basic Indicators of Productivity.Live weight
is a primary indicator reflecting the overall level of organism development and the effi-
ciency of feed utilization. It directly affects slaughter performance and the economic
value of the animal (tabl.1).

The data in Table 1 demonstrate a clear differentiation between meat and dual-pur-
pose breeds. The difference in live weight (up to 7-10 kg) indicates a higher intensity
of protein metabolism in meat breeds. Of particular importance is the increase in daily
gains under intensive feeding, which confirms the high sensitivity of meat breeds to the
level of energy and protein supply.
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Table 1
Dynamics of Live Weight and Weight Gains in Sheep
. Meat Dual-purpose TN
Indicator breeds breeds Analytical significance
Live weightat 4-6 months, kg | 35-45 2838 Reflects genetic growth
potential
Average daily gain Indicates efficiency of the
(standard feeding), g 180-250 150-210 basic diet
Average dall){ gain 260-320 200-270 . Reﬂ'ects productlog
(intensive feeding), g intensification potential

Studies by European researchers show that the feed conversion ratio in Texel and
Suffolk breeds is 12-20% better than in dual-purpose breeds, which directly correlates
with the obtained results.

Slaughter traits as an indicator of production efficiency.Slaughter traits are key in
determining the economic efficiency of meat sheep farming, as they reflect the actual
yield of marketable production (Table 2).

Table 2
Slaughter Characteristics of Sheep
Indicator b'\rfclaz(ijts Duz;l;gggsose Technological significance
Pre-slaughter weight, kg | 40-50 32-42 Determines potential meat yield
Dressing percentage, % | 48-55 42-48 Main economic indicator
Carcass weight, kg 18-25 14-19 Actual marketable output

The difference in dressing percentage (up to 10%) is technologically significant. It
is explained by the higher proportion of muscle tissue and the lower relative share of
bone mass in meat breeds. European studies confirm that intensive fattening systems
can increase the dressing percentage to 55-58%, provided that optimal animal welfare
conditions are ensured.

The morphological composition of the carcass as a quality criterion allows for the
assessment of meat structure and its nutritional value (Table 3).

Table 3
Carcass Composition of Sheep (%)
Tissue b'\:lei?jts Du&:)l;[;ggsose Biological significance
Muscle 55-62 48-55 Main nutritional component
Fat 18-25 20-28 Energy source and flavor component
Bone 16-20 18-22 Structural framework

A higher proportion of muscle tissue in meat breeds indicates a more efficient protein
metabolism. An optimal fat level (18-25%) is important for the development of desira-
ble sensory qualities of meat, whereas excessive fat deposition in dual-purpose breeds
reduces economic efficiency.
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Studies by Ukrainian scientists show that even minor changes in diet can alter the
tissue ratio by 3—5%, which is significant in industrial production.

A comparative analysis of the genetic influence on sheep meat productivity is an
important component of assessing the efficiency of different breeds and genotypes in
meat sheep farming. For an objective representation of the differences between animal
groups according to the main productive indicators, the summarized results are pre-
sented in Table 4. This makes it possible to clearly trace the patterns of live weight for-
mation, growth intensity, and slaughter characteristics depending on the genetic back-
ground of the animals.

Table 4
Influence of Genetic Factors on Meat Productivity in Sheep
Average daily | Live weight at Dressing Meatiness
Breed : assessment
gain, g 6 months, kg | percentage, % (conditional)
Meat breeds 220-280 38-45 50-55 High
Meat-wool breeds 180-230 32-38 46-50 Medium
Wool-meat breeds 150-190 28-34 44-48 Low—medium
Crossbred animals (F1) 240-300 4048 52-57 High

The results demonstrate that the genetic factor is decisive in shaping meat productiv-
ity in sheep. The highest values of average daily gain, live weight, and dressing percent-
age are characteristic of meat breeds and F| crossbred animals, indicating the presence
of heterosis. Meat—wool and wool-meat breeds show lower productivity, confirming the
importance of selective breeding towards a meat-oriented type.

Animal welfare indicators are an important element in assessing meat productivity
efficiency, as they directly affect physiological status, growth intensity, and the quality
of final products. They allow for the evaluation of stress levels, housing comfort, and
their impact on animal performance (Table 5).

Table 5
Influence of Welfare Conditions on Meat Productivity in Sheep

Welfare Thermal Stress level dI;"l]era:lgiil Live weight at Meat quali
level stress (conditional score) ygg > | 6 months, kg quality
High Absent/ 1-2 250-300 4248 High

minimal

Medium Periodic 34 200-250 3642 Medium

Low Constan 5-7 150-200 30-36 Low

Thus, an increase in the level of sheep welfare has a positive effect on growth inten-
sity, live weight, and meat quality characteristics. As stress load decreases, feed utili-
zation improves and the efficiency of realizing the animals’ genetic potential increases.

To substantiate the modern concept of evaluating meat productivity in sheep, it is
important to compare European and Ukrainian scientific approaches. European stud-
ies are primarily focused on standardizing productivity indicators, meat quality, feed
conversion efficiency, and animal welfare levels. Ukrainian scientific works, in turn,
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emphasize the adaptive traits of breeds, the influence of feed resources, and technolog-
ical housing conditions on productivity formation.

Such a comparison makes it possible to identify both common patterns and differ-
ences in approaches to assessing meat productivity, as well as to form an integrated
model that combines the advantages of both scientific schools (Table 6).

Table 6
Scientific Approaches to Productivity Assessment

Criterion Europe Ukraine Generalized conclusion

Genetics determines the
baseline level

Genetics Texel, Suffolk, Charollais Adapted local breeds

Feeding Intensive / pasture Balanced rations Feeding ghe}pes
systems productivity
. . Lo Quality depends on
Meat quality Fatty acid profile Organoleptic indicators technology
Welfare Key factor Microclimate and stress Stress reduces

productivity

Improving livestock production efficiency is one of the key objectives of modern
agricultural production, as animal meat productivity directly affects food security and
the economic stability of the sector. In this context, the development and implementation
of integrated approaches to the formation of meat productivity, which take into account
a combination of genetic, physiological, technological, and environmental factors, is of
particular relevance. The integrated model of meat productivity formation is based on a
comprehensive consideration of the interaction between genetic, physiological, feeding,
and technological factors that determine the growth rate of animals and the quality of
meat products obtained. It views productivity formation as a multicomponent system in
which each element influences the final outcome and requires coordinated management
to achieve maximum production efficiency.

The model includes three interrelated blocks that form a holistic system for manag-
ing meat productivity in animals.

The genetic block determines the hereditary potential of growth and development
of animals, thus establishing the biological foundation of productivity. The genotype
defines the possible level of growth intensity, feed conversion efficiency, and muscle
tissue development, making this block the starting point of the entire model.

The technological block ensures the realization of genetic potential through feed-
ing systems, housing conditions, and production process management. Its effectiveness
determines the extent to which animals can fully express their natural potential under
specific rearing technologies.

The welfare block reflects the level of physiological and ethological comfort of ani-
mals, which directly affects nutrient utilization efficiency and growth rate. A high level of
welfare reduces stress, improves organism resilience, and promotes better productivity.

As aresult of the interaction of these three blocks, key output indicators are formed: live
weight, dressing percentage, meat quality, and overall economic efficiency of production.

The conducted analysis shows that sheep meat productivity is a multilevel system in
which no single dominant factor can be isolated. Genetic potential determines the upper
limit of productivity, while feeding and housing technology determine the degree of its
realization.
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The approaches of European and Ukrainian scientists are complementary: the for-
mer emphasize quality and efficiency, while the latter focus on adaptation and stability
under variable conditions. Their integration forms a modern model of highly efficient
meat sheep farming.

Conclusions. A generalization of the research results makes it possible to state that
meat productivity in sheep is a key integral indicator of the efficiency of sheep farming,
formed under the influence of genetic, feeding, and technological factors. It reflects not
only the level of production output but also the efficiency of resource utilization, which
directly affects the economic performance of the industry.

It has been established that the genetic characteristics of sheep determine their pro-
duction potential, in particular their ability for intensive growth, dressing percentage,
and carcass morphological structure. The highest performance is characteristic of spe-
cialized meat breeds, which ensure a greater yield of muscle tissue and better commer-
cial quality of products.

It has been proven that the realization of genetic potential largely depends on ade-
quate and balanced nutrition. Housing and management technologies also have a signif-
icant impact on meat productivity formation. Rational organization of production pro-
cesses, proper housing conditions, and minimization of stress factors contribute to the
stabilization of animals’ physiological state and increase the efficiency of their rearing.

Ensuring an adequate level of animal welfare (optimal housing conditions, access
to feed and water, and reduction of stress factors) is an essential component of modern
production technologies, as it contributes to fuller realization of the genetic potential of
sheep, stabilization of productivity, and improvement of meat quality characteristics.

Thus, improving the efficiency of meat sheep farming is possible under a compre-
hensive approach that includes the integration of breeding work, optimization of feed-
ing, and improvement of housing technologies. This ensures a steady increase in sheep
meat productivity and enhances the economic performance of the industry. Further work
will be aimed at the formation of sheep meat productivity depending on selection and
paratypical factors as well as animal welfare indicators, and at determining their influ-
ence on productive traits and the efficiency of meat sheep production.
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