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The paper evaluates the current stage of the development of innovative
technologies in the agricultural sector, respectively in animal husbandry and the
prospects for the digital transformation of the agricultural sector. Digital
technology and various other automated systems are defined. The peculiarities and
the trend in the growth of digital innovations in cattle breeding are studied, as well
as the factors that impact the technologies in this sub-sector. Digital technologies,
which are the basis of modern management systems and the optimization of
technological processes in cattle breeding, allow to collect of timely, qualitative
information necessary for making correct management decisions, optimizing
resources, and significantly reducing the production cost price. A retrospective
analysis shows that problem farms can be brought to digitization only if serious
financial investments are made. Farmers are in keen need of practical, innovative,
and efficient network technologies. Livestock farming is a conservative industry that
is not integrated, but digitalization is actively being applied.

Key words: digitalization, animal husbandry, artificial intelligence, innovation
technologies

Relevance. The digitalization of agricultural production allows obtaining the
most complete information to optimize the use of resources and reduce production
costs. Systems for obtaining and processing information include sensors, equipment
for communication, storage, and aggregation of information, and various analytical
units for optimizing the management of technological processes. Smart farms are a
new trend of the agricultural market in the world, a complex of innovative
technologies that allow to increase the quality of products using computer
technologies (Burda, 2018, Tkachenko, 2019, Ivanov, 2019, Buklagin, 2020).

BHITYCK/10



https://doi.org/10.37617/2708-0617.2021.7.6-14

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

8
The concept of the Internet of Things (IoT), which is increasingly used in the

ecological future of the planet, is built on the thesis of a permanent connection
between the physical and digital worlds. This idea is already technologically possible
(Borcard et al., 2011). The "things" in the Internet of Things (IoT) are constructed
from a combination of different hardware specifications, communication
capabilities, and quality of service that give them different IoT characteristics.
Cyber-physical systems are used in many areas of industrial and agricultural
production, and more recently in animal husbandry.

Smart agriculture freely uses cyber-physical systems and IoT technologies to
increase productivity while continuously maintaining quality and financial return
with modern means, while showing rotation and proving that the process is
reversible (Sowmya, 2017).

Cyber-physical systems and the Internet of Things (IoT) are designed to free
up human resources, improve the efficiency of modern human production, and help
to a large extent to improve the quality of production (Deloitte, 2017).

The Internet of Things (IoT) should be considered as a single network that
connects physical and virtual objects. It is possible to describe a scenario where
computing devices with a unique identification are embedded in a large number of
objects. Connecting to the internet allows them to collect, store, share, and analyze
data, as well as control it remotely using other devices connected back to the internet.
The use of the Internet of Things (IoT) is constantly expanding. Objects with built-
in computing devices become recognizable and intelligent. They can take measures
or propose solutions adapted to the conditions of their implementation. They also
have the option to provide information about themselves and access aggregated
information from other shared "smart devices". These devices can communicate with
each other using wireless or wired communication channels and unique addressing
schemes such as Ip v6. The goal of the Internet of Things is to provide the ability to
connect objects anytime, anywhere.

The core technology for (10T) is network sensor identification methods (RFID,
QR code, etc.), communication protocols, and machine learning. They can be
divided into three categories:

« Information Collection Technologies.
* Information processing technologies.
* Technologies to improve security and privacy.

The "things" in the "Internet of Things" consist of a set of different equipment
specifications, communication capabilities, and quality of services, which makes |
of oT heterogeneous in nature. Since "Things" can be anything from any inanimate
object to any living object such as a human or animal, devices in this technology can
vary in their computing power, power distribution and management, memory
specifications, power consumption, and security and reliability management. This
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determines the need to develop a cross-layer optimization framework that can ensure

effective interoperability in this heterogeneous network.

Cyber-physical systems and the Internet of Things (IoT) are designed to free
up human resources, improve the efficiency of modern human production, and help
to a large extent to improve the quality of production (Deloitte, 2017).

The analysis of domestic and international experience shows that the use of
digital technologies is one of the important factors ensuring the growth of labour
productivity, the preservation of resources, and the stability of agricultural
production (Smirnov, 2018, Buklagin, 2020).

Purpose of work. To analyze the main trends and developed topics related to
digital technologies in the field of cattle breeding and the prospects for the
development of Cyber-Physical Systems and the Internet of Things (IoT) in
agriculture.

Material and methods. The research work is based on scientific developments
dedicated to the use of digital technologies for management in agriculture. As a
methodological basis for conducting research, general scientific research methods,
information-logical analysis of scientific and technical information, as well as
research materials for the market of intelligent technologies for agricultural
management were used. Descriptive and retrospective analyses were also applied.
To achieve this goal, we used aggregated data for Bulgarian cattle breeding in the
period 2016-2020. The information used is mainly from publications of FAQO,
Ministry of Agriculture, Food and Forestry, Customs Agency, Agrostatistics
Department, Agrarian reports, and reports on marketing and market analyses. The
paper quotes moments from the works of Bulgarian and foreign authors. Summaries
are made.

Digitalization is turning agriculture into a high-tech sector where huge amounts
of data are processed, coming from multiple sensors installed in the pasture, in the
field, on the farm, in various agricultural machinery, from small processing plants,
from weather stations, from satellites, and other systems. Analytical processing of
these data sets makes it possible to obtain previously unavailable information, to find
models that allow to increase in the efficiency of agricultural production
management, to improve the work of agribusiness and communication with
consumers. A negative trend in the development of the cattle breeding sub-sector for
a long time is the stagnation in the production of raw milk and the decrease in the
number of dairy cows (Kozina, 2018, VVartanova, 2018, Artemova and Shpak, 2019).

The software aims to substantiate recommendations and guidelines for
specialists to improve production technologies in animal husbandry compared to the
indicators achieved in recent years. They are based on modern information
processing methods. Modern methods of information processing in the development
of reasonable recommendations for management decision-making by agricultural
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specialists are based on the analysis of multiple factors affecting production

efficiency, and their integration with various intelligent IT applications that process
data, in real-time (Kozubenko, 2018).

Digital cattle breeding is a sub-sector of animal husbandry dealing with cattle
breeding, the function of which is the introduction and integration of next-generation
systems and technologies for the automation of animal care, to increase productivity
and reduce costs (lIvanov, 2019. Fedorov et al., 2019).

Modern (10T) systems, sensors, and robots that are applied in cattle breeding
allow to observe each animal specifically and in detail and to predict its life cycle as
effectively as possible so that it starts to profit earlier and longer than before the
introduction of the technology (Petrova et al., 2020, Buklagin, 2020).

Health status, nutrition, technological solutions, movement, rest, and sleep -
these are factors influencing the fertility, growth, and development of each cattle in
the digital farm. They are monitored by various sensors that provide information to
the farmer every minute. New digital grazing technologies have been developed.
New digital grazing technologies have been developed. It is predicted that within a
few years, the number of digital systems introduced in the animal breeding process
will increase significantly, as well as expand their potential use (Volkov et al., 2018,
Ivanov, 2019).

Digital Technologies and Systems. The basis of digital cattle breeding is the
equipment and sensors used, their communication methods, and data processing
systems. The main tasks that can be solved with their help are: monitoring the
behavior of the animal, warning about its state of health, diet, life cycle,,
technological parameters, food, water, their dosage, control of lighting, ventilation,
and temperature of the farm, statistics on all controlled indicators. The list of tasks
can now be expanded by using the devices in different areas of animal husbandry.
Digital technologies are software, and SaaS - solutions - web-based, and data
processing (Volkov and Kolectiv, 2018, Buklagin, 2020).

Modern technologies have become the norm for most large and medium-sized
enterprises in the dairy and meat industry. However, the process of using digital
technologies in animal husbandry cannot be considered complete. Companies that
implement such solutions at full scale, rather than at the Excel spreadsheet level,
tend to be among the market leaders for processed animal products. Strong
competition in the production of livestock and poultry, in meat processing,
characteristic of the industry in recent years, forces all market participants to look
for opportunities to reduce costs by automating managerial decision-making,
effective management of purchases, sales, and inventory, and optimizing production
costs. In the meat industry, digital technologies are developing most actively from
processing enterprises. First of all, we are talking about the robotization of
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operations in factories and warehouses of finished products, and about various

sensors and robots, including loT (Belaya, 2020).

The program for digitalization of breeding and scientific research in dairy
production has recently been introduced in Russia. There is a built model of a
regional system for the management of farm animals. The creation of DNA passports
requires the development of testing methods and systems that allow genetic
differentiation of breeds, families and lines, and species of animals to be carried out
with high accuracy. Research conducted over several years allowed to develop a
national system for genetic identification of species, which is compatible with the
systems of the countries importing breeding stock to the Russian Federation. The
developed systems are characterized by high accuracy - over 99% and are the only
way to control the origin of offspring obtained in Russia. An example of the role of
DNA technologies in the control of hereditary diseases is the elimination of the
hereditary defect "Complex spinal defect" in cattle (Ivanov, 2019, Petrova et al.,
2020).

Regarding fodder and fodder additives, the main trend is not only the best
fodder conversion, but also the efficient use of locally produced fodder. Milk
producers have refused GMO feed, but palm oil in fodder remains. It is necessary to
look for alternatives. The main substitute for palm oil in compound feed is the
addition of Rupiol Sunline. This product is rapeseed processed by new
pneumohydrothermal technology, enriched with rapeseed oil of high feed value and
further processed with sunflower oil. In cattle breeding, the main goal of the farmer
remains the full implementation of an autonomous technological chain for
automated extraction, transportation, mixing, and distribution of fodder. Recently,
an autonomous animal feeding system was demonstrated, consisting of
maneuverable and autonomously moving feed robots Shuttle Eco and a new unique
elevator for fully automatic collection of silage in the silo pit. The feeding robot
finds its way using the magnets installed on the floor. Autonomous litter and manure
removal systems are already in practice. Another trend is automated, early diagnosis
of hoof problems. The innovative MS Korund system proactively monitors the
hooves: after milking, the cows are sent for an ultrasound MS Hoof Scan. After the
next milking, cows with identified abnormalities are sent to a separate room for hoof
processing and treatment. Innovations in milking technology are related to improved
zootechnical recording of milk productivity, prediction of individual milk yield
during milking, and alternatives to traditional teats. For example, the Smartflow
electronic milk meter is designed completely without cables, the data is transmitted
via UHF communication. A major improvement of the new De Laval Evanza ™
milking cluster is that it integrates the milking cups into an automatic system.
Changing operations equipped with Top-Flow technology and a short milk hose is
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very simple and saves a lot of time (Artemova and Shlak, 2019, Golokhvostova,

2019).

The sensors used, which turn ordinary "analog" cows into "digital" ones, work
as software devices and in a complex with several other devices - software and
hardware systems, collect and register a cloud of data. Around the world, SmaXtec
automatic monitoring systems began to appear in 2016. In Russia, they have been in
use for a little over a year, which is a very short time for the conservative dairy
market. Currently, their application is being tested in 47 companies, including 20
leading, vertically integrated agroholdings. Every month, the SmaXtec automatic
monitoring system starts to be installed by about 2-3 new factories. But, the most
important thing is that on the part of large, medium, and even small farms there is
an interest in the digitization of their business and an understanding of the benefits
that this digitization gives them (Mitin, 2018).

Animal health and welfare monitoring. In Smart Agriculture, CFS and Internet
of Things (IoT) are used to improve productivity through modern technological
means and to put permanently, the best results in terms of quality, quantity, and
financial returns, as well as to ensure optimal environmental processes (Sowmya,
2019). Sensors embedded in agricultural machinery, in the soil, or attached to farm
animals monitor certain parameters and send data for storage and processing. This
is done to optimize decision-making processes with machine learning software that
can analyze large amounts of data and optimize processes in real-time.

KFS has many areas and applications in industrial manufacturing, smart grids,
autonomous vehicle systems, medical monitoring, industrial control systems, robotic
systems, and avionics. In recent years, there has been a growing interest in the use
of CFS in animal husbandry:

Swiss firm Anemon has developed a device that can detect when a cow is ready
for insemination and send a text message to inform the farmer. A body heat sensor
is implanted in the cow's genitalia, which transmits the results to another sensor on
the animal's collar and monitors body movements. The collar also has a SIM card so
the farmer can receive SMS notifications when the cow is ready to breed.

In Sweden, the protection of animals is taken seriously. Every animal is very
important; it is valuable and has its right to welfare. Therefore, it is necessary to
monitor the physiological state of each animal and this is the idea of precision animal
husbandry. Ear sensors are installed to measure the heart rate of the animals. By
measuring the heart rate, especially if you know the parameters of the animal's
normal heart rate, you can determine if it has a fever, stress, or illness before visible
symptoms appear. Then the farmer can act quickly and make the right management
decisions.

Health problems and diseases can reduce animal performance by up to 33%,
according to a Deloitte study. The trend towards more intensive systems in animal
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husbandry increases productivity, but can also have adverse effects and impacts on

animal health and welfare and increase the risk of rapid and widespread disease
outbreaks. More animal data can be collected using ICT and loT, such as cameras
and image recognition software, wearable devices, and weight or sound monitoring.
In addition, data from animal buildings can also help improve animal health, for
example by monitoring climate, air quality, and ventilation.

Systems for monitoring animal environment, health, growth, behavior,
reproduction, emotion and stress are based on the many animal identification
technologies available to livestock producers. The electronic identification system
appeared in the 1970s. However, existing laws only refer to visual, legible markings
applied to animals (EU Directives 92: 102: EEC and Directive 820: 97: EC).

Radio frequency identification (RFID) can be used to identify cattle
(YYonggiang, et al., 2019). These devices have an electronic number that is unique to
an individual animal and links that animal to a database. Electronic ear tags,
injectable transponders, and intrareticulum transponder boluses are the latest
technologies for animal identification. Many types of RFID tags are used for
subcutaneous placement to identify animals. These systems work with radio
frequency to send data. Boluses are stored in the first two stomachs of ruminants and
are considered safe for animal health. Injectable transponders can be easily inserted
after parturition, while the preferred sites are different for each animal species. These
devices (implants, ear tags, and bolus) have a special chip to send data to the host
computer. They have some specific components in terms of data storage and
evaluation. Some electronic tags have a reader that can receive and store the
necessary ratings (Yucel, Taskin, 2018). Some tags work by transferring data to
another storage system for another stage of evaluation. Data is sent using a data
antenna to the system. From a technological point of view, tags (RFID) can be
divided into two categories, depending on the frequency range of the carrier: LF (low
frequency) tags operate at frequencies of 125-134.2 kHz, and HF (high frequency)
tags operate at 13 .56 MHz.

Another technology that is very useful for farmers is an electronic weighing
system that accurately measures and records the live weight of animals. Thus,
farmers can easily and continuously monitor the growth and development of their
animals. The stored information is sent to the host computer for evaluation. Animals
that have passed through the system are automatically categorized by age, sex,
weight, and/or other criteria that the farmer prefers.

A major risk for cattle is an outbreak of an infectious or parasitic disease. The
disease can spread quickly indoors. Many diseases show specific detection signals
and the farmer can look for signs of stress, clinical pictures, and various injuries. An
automated system can and should alert staff or possibly other systems to locate and
identify affected animals before the problem becomes widespread. Animal disease
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has serious economic consequences. The accurate detection time of the disease-

causing process from three to five days earlier reduces the cost of treatment, reduces
the real mortality, and increases the efficiency of production. The technological
parameters, the quality and composition of the homeostasis of the organism, the
condition of the body, and the behavior are good indicators of the health status of
the animals. Careful monitoring of changes in normal behavior ensures that animal
health is monitored. For this, sensors are installed on a given animal to monitor the
state of health. Sensor networks consist of several small, low-cost devices and
logically self-organize into ad hoc systems. The role of the sensor network is to
monitor animal health parameters and collect and transmit information to other
nodes in the system. The sensors that collect data such as temperature, heart rate,
respiratory movements, pH, etc. receive large amounts of data to be transmitted at
regular intervals. Many new sensor technologies have been developed that can be
useful in assessing animal health and behavior.

The most accurate livestock applications are based on monitoring tags attached
to the animal (neck, leg, or ear tags) or inside the animal (bolus). This way of modern
precision breeding systems is mainly used for large farm animals such as dairy and
beef cattle, camels, and horses. The economic value of each large animal justifies
the cost of tagging the animal, and large animals provide sufficient space to mount
Sensors.

Monitoring animal welfare behavior is challenging, but advances in
technological capabilities now make automated monitoring of animal behavior
possible. In addition, data from animal buildings can also help improve animal
health, for example by monitoring climate, air quality, and ventilation. Therefore,
the inclusion of behavioral criteria is important for the overall assessment of animal
condition.

Another aspect of the use and processing of large amounts of data is related to
technology for identifying reproducibility Detection and insemination results vary
depending on many factors, such as the number of cows, barn configuration, and
thresholds in statistical data analysis methods. Detection errors range from 17% to
55% and show a high number of false positives. Both inexpensive and expensive
tools and technologies are available that meet some, but not all, realistic criteria.
Traditionally, reproductive potential is detected by visual observation of the dairy
herd in many countries, but this procedure is particularly difficult in large dairy
farms due to the short periods of observation during feeding and milking. Research
reports (Halachmi et al., 2019) note that the impact on herd size, age at calving,
number of lactations, and calving interval is significant, and small farms tend to be
more successful than larger ones. farms. As a result of technological advances in
monitoring cows using computers, it has become possible to automatically detect
new reproductive opportunities. Although the costs associated with computer
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reproducibility are higher than with other methods, the benefits can be offset by

improved precision in determining reproductive problems, and errors can lead to
huge economic losses for dairy farms. Pedometers are widely used to determine the
reproductive capacity of cows and heifers by measuring their physiological activity
over a while. Many pedometric systems on the market can be used to diagnose
problem cows and heifers in herds.

The behavior of the cows allows the farmer to assess the welfare of the animals
in various environmental and stressful situations, as well as to make an objective
assessment of their reproductive and health status. Continuous measurement of
animal behavior parameters can help collect data for many purposes, such as
detecting early signs of medical problems to alert farmers in time for individual
animals in need of special care.

Animal husbandry begins in the environment in which the cow lives. Many
factors influence the sensitivity of cows to environmental conditions. The latest
technology (Sharofidino et al., 2020) involves the use of sensors to collect data,
followed by analysis of the data for further analysis and a system of interaction and
development of control systems. These technologies aim to provide farmers with
adequate data to optimize the efficiency of the farming system, thereby improving
overall livestock performance. There are many sensors to automate environmental
management in dairy farms. Temperature and relative humidity sensors; air velocity
sensors, carbon dioxide sensors, ammonia and light sensors, etc. When the ambient
temperature rises above 25°C, the cow uses its energy to cool down instead of
producing milk. The effect of heat stress on the physiology and performance of dairy
cattle is well known. Milk yield can be reduced by about 10 percent. At the same
time, poor environmental factors such as air quality can negatively affect milk
production and quality. High-producing cows need optimal indoor climate comfort
throughout the year to maintain high production levels. The barn environment is also
important. While the thermoneutral zone for cattle varies from -5 to +25 ° C; the
thermoneutral zone for humans has shifted to higher air temperature ranges.

Modern technologies help to monitor the environment in the barn, where it can
measure temperature, humidity, solar radiation, and brightness using various
sensors. New technological tools allow us to monitor almost every aspect of the
internal environment of livestock farms. Incorporating the environmental
monitoring capabilities of wireless sensor networks into mobile monitoring systems
can provide convenient indoor climate control anywhere and anytime for more
productive animal production. Environmental sensors are the first automation
component. The second component is a computer system for monitoring and
controlling the environment, and the third is maintaining the connection between
these two components.
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Currently, there are no standards for the exchange of data generated by sensors,

which limits the use of sensors available on the market. The development of methods
to transform data into usable solutions is the main objective of the project's work
package.

Modeling of processes and phenomena - processing large amounts of data and
complex mathematical and computer models. Digital transformation is the process
of using digital technologies to create new business models. It is also an approach
oriented towards scientific achievements.

CFU and the Internet of Things (IoT) provide opportunities to create
repositories of value from collected data. The value of data increases when
unstructured data is processed, enriched, and analyzed to create useful information.
The greatest potential lies in individual animal monitoring and analysis called
precision livestock farming, where instruments and sensors are used to continuously
and automatically monitor key performance indicators of farmed animals, such as
animal health, productivity, and environmental stress.

Every day, Cyber-Physical Systems (CFS) and loT systems generate huge
amounts of data. The data stream generated by different 10T systems can be in
different formats. Every format has a reason. It presents information with unique
attributes, megadata, structure, and schema. The integration of data from different
formats increases the need for different levels of competence, and this makes the
process of integrating information flows important to the practice of scientific,
technical, and business data.

Existing processes for collecting, processing, and using data are designed to
perform some kind of routine task (Guhr , et al., 2019). Despite the progress made
in recent years, these processes are not flexible and cannot be adapted to perform
combined tasks that differ significantly from the standard ones. To complete the
entire application cycle from data extraction to data transformation, several
workflows must be combined. This leads to the use of complex architectures and
difficulties in tracking work stages, which complicates and slows down the
workflow and subsequent support. Known data integration processes need to be
updated and efforts focused on implementing flexible, standardized processes and
methodologies, including more and more types, formats, and volumes of data, while
being easy to implement and reproduce. They should cover the entire path from
collection, processing, analysis, and modeling to visualization and extraction of
business value.

Devices 10, collect various data from audio and video to sensor data. Their
appearance has led to the appearance of the term "Big Data" (Big Data) due to the
large volume and variety of formats, which are more serious than the previously
known text. 10T devices allow the user to collect data at predetermined time
intervals, making them suitable for time series processing and modeling. There are
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various aspects of information related to IoT devices, which complicates the

processing process. The data collected is too contradictory due to errors that occur
during collection and transmission. This data is inherently very different, both due
to the huge disparity in the data flow generated by different components and the
existence of different timing patterns. The usefulness of data is highly dependent on
the frequency with which it is collected and how it is processed.

Intelligent animal husbandry in Bulgaria. The program for intelligent animal
husbandry envisages the creation of innovative methods and tools for the intelligent
and efficient development of animal husbandry with reduced human resources and
a reduced impact on the environment.

Researchers and breeders will have easy and controlled online access to tools,
resources, and collaboration related to high-performance computing information and
communication technologies. They will be able to connect and store data, as well as
have access to virtual, research ecosystems and client networks (Vasileva, 2020).

International factors predisposing to the development of digitalization in
animal husbandry:

-a pan-European network of digital service centers

-EU strategy for building a European market

-proposal of the EC for the digitalization of various spheres

Yet, the "Intelligent Animal Husbandry" program must develop a scientific
methodology, systems, and tools for modeling the main processes in animal
husbandry, namely: breeding, feeding, milking, and cleaning in animal husbandry,
monitoring the physiological state of animals, the influence of climate, environment
etc. Another important objective of the program is to develop a "methodology for
genetics and breeding in animal husbandry".

In total, the program includes 12 panels:

1: Robotic Milking Systems - Creation of automatic cow milking systems and
use of robots in various livestock processes.

2: Robotic systems for animals and farms - automatic feeding, watering, cleaning
and disinfection of premises, automatic weighing and counting of animals, etc.

3: Intelligent Systems for Genetic Advances - Genomic Evaluation Systems.
Sperm sexing systems. Creating technology to produce sexed embryos.

4: Intelligent systems for monitoring and analyzing the productivity of
rangelands and meadows - stationary and mobile sensor systems for sampling and
monitoring soil and rangeland parameters, computer vision, and remote methods for
obtaining information about the state and quality of plant matter.

5: Cyber-physical monitoring systems, including loT devices and sensor
systems to monitor the environment, health, growth, behavior, reproduction,
emotions, and stress of animals, as well as GPS tagging for animal tracking and
counting.
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6. Cyber-physical systems for intelligent management of livestock complexes,

including Internet of Things devices and sensor systems for monitoring humidity,
temperature, ventilation, lighting, dust, carbon dioxide levels, and other parameters.

7: Unmanned aerial vehicles - equipped with cameras for external monitoring
and counting of animals and infrared cameras for monitoring animal health
(temperature control).

8. Service robots and drones for storage and/or delivery of finished products -
to manage the interaction with customers during the collection and delivery of
orders, which will optimize the process, increase productivity, and reduce delivery
time.

9: Inventory management - animal feed and liquids, cold storage for meat and
milk processing, and distribution of supplies.

10: ICT technologies in financial, economic, and reporting activities - risk
assessment, databases, communications, intranet, internet of things.

11: Digital technologies in teaching, working with young talents and special
target groups.

12: Smart waste management as part of the circular economy, including the use
of biodegradable waste, reducing environmental pollution, and improving the energy
efficiency of livestock farms (Vasileva, 2020).

Conclusions. The growing spread of digital technologies around the world
offers new opportunities to successfully meet the needs of different species and
categories of domestic animals, as well as a variety of information for scientific,
financial, and natural resource management Farmers are in keen need of practical,
innovative and efficient network technologies. Livestock is a conservative subsector
that lacks integration, but digitalization is actively being used.
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LIA®POBI TEXHOJIOT'TI Y TBAPUHHHUIITBI
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Hristov M.S.,
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Y pobomi oyineno nomounuii eman po3eumky IHHOBAYIUHUX MEXHONOIU 8
azpapHomy cexmopi, 8iONOBIOHO Yy MEAPUHHUYMBI Md NepCneKmusu yu@pogoi
mparncgopmayii acpapro2o cexkmopy. Buznauaromvcs yugposi mexnonozii ma pizni
inwi asmomamusoeani cucmemu. Jlocnioxceno o0coOau8ocmi ma mMeHOeHYio
3pOCMAHHA YUPPOBUX [HHOBAYIU VY MEAPUHHUYMSI, a MAKONMC QaKxmopu, uo
6NIUBAIOMb HA MeXxHONo2ll 6 yitl nideanysi. L{ugpoei mexnonozii, sKi € 0CHOBOIO
CYUACHUX Ccucmem YNpAGliHHA mMa ONMUMI3AYii MEeXHOJIO02IYHUX Nnpoyecie y
MEAPUHHUYMEI, 00360I0Mb 30UPAMU CEOEYACHY AKICHY IHpOpMayiro, HeoOXIOHY
01 NPULIHAMMSA NPAGUILHUX YNPAGIIHCOKUX piuleHsb, onmumizayii pecypcié ma
3HAYH020 3HUdICEHHsT cobisapmocmi npodykyii. Pempocnexmuenuil ananiz nokasye,
w0 npobreMHI 20CNO0APCMBA MOJNCHA BUBECIU HA OLONCUMATI3AYII0 TUlie 3d YMOBU
ceplio3nux (hinancosux exaadeHb. Depmepam eocmpo ROMPIOHI NPAKMUYHI,
inHosayiuni  ma  egexmusHi  Mepedcesi  mexnonocii.  Teapunnuymeo  —
KOHCEp8amuGHa 2any3b, sKa He iHmezpoeaua, aie yupposizayis axKmueHo
3aCcmMoco8yEMbCA.

Knwuosi cnosa: yugposizayis, meapuHHuymeo, WMY4HUL IHMenexKm,
iHHOBAYIUHI MeXHON02TT

Tlonsika

KoM pproBoacTBoto Ha [lanen-5 na HHIT “HMHTenurenTHO )KMBOTHOBBACTBO
3a OKa3aHaTa JOIrMCTHUYHA U MOpaJlHa MOAKpeNa.
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In the work, a comprehensive BLUP AM evaluation of the breeding value of
the Poltava silver rabbit breed was carried out according to myostatin and
progesterone receptor genes, taking into account paratypic factors. A detailed
analysis of the components of the reproductive capacity of female rabbits of the
Poltava silver breed was carried out, and the most promising of them, from the point
of view of selection, were considered. When compiling linear models according to
the BLUP Animal Model, it is proposed to evaluate the reproductive characteristics
of rabbits based on indicators of the number of rabbits born (excluding stillbirths)
at the age of 40 days and the value of average daily growth. A selection index was
developed for evaluating the reproductive capacity of female rabbits, which includes
BLUP AM - evaluation of reproductive and maternal traits. The values of the
selection index of female rabbits of the Poltava silver breed in terms of reproductive
ability ranged from -0.035 to +0.140. When selecting animals, it is advisable to use
the value of the selection index taking into account the age and serial number of
lactation, and to improve the reproducibility of the BLUP AM value - estimates
based on individual characteristics.

Key words: rabbits, breeding value, Best Unbiased Linear Prediction,
Genomic Best Unbiased Linear Prediction

Relevance. Assessment of breeding (genetic) value is the most difficult and
important stage in breeding stage of animals, since based on the calculation results,
animals are selected into a group of parents and not accurate conclusions based on
insufficiently substantiated methods can lead to a decrease productivity of animals
in the next generation and, as a consequence, a decreas

In developed countries, the daughter-peer assessment method was replaced by
one developed in the 1970s. (Henderson, 1973) the best linear unbiased prediction
(BLUP) method, which is currently considered the most theoretically based method
allowing with minimal it is a mistake to access the breeding (genetic) qualities of the
animals [3,4]. This methodology has undergone a number of improvements from the
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“father” model BLUP SM to the “animal” model BLUP AM is currently a traditional

method for assessing breeding (genetic) value [4].

Currently genomic breeding (genetic) value is used to determine selection
criteria for many types of farm animals. It was proposed to combine traditional
methods for determining breeding (genetic) value with genomic data to improve the
accuracy of estimates [5-7]. Also has found the opportunity to integrate information
from a matrix of additive relationships (affinities) and matrices of molecular genetic
markers SNP (G) into a combined matrix and has developed the Single Step
Genomic BLUP (gGBLUP) method [7, 8]. Matrix is conventional relationship
matrix modified to include genomic data. Thus, the gGBLUP method combines all
available phenotypic, pedigree and genomic information, in one procedure for
calculating genomic breeding value values for genotypic genotyped and non-
genotyped animals using a combined matrix H, this allows use all available
information in genetic improvement programs for different species farm animals
[9, 10].

Purpose of work. This study is aimed at studying the reliability of the breeding
(genetic) value of the traits of Poltava Silver rabbits, calculated based on the use of
two methods: traditional single-trait animal model (BLUP) with single-trait model
genomic animal model (gGBLUP).

Material and methods. The research was carried out on the basis of the
experimental farm of Cherkassy Experimental Station of Bioresources of NAAS.

Experimental rabbits of the Poltava Silver breed were kept in battery cages with
an area of one compartment of 0.54 m2. At the same time, the mother herd and the
weaned young were kept separately. The cages were equipped with suspended
hopper feeders for granulated compound feed. Animals were watered through auto-
drinkers.

Young animals were separated by sex and kept in cages with 3-4 heads in a
cage after weaning at 45 days, Males at the age of 3 months after selection based on
live weight were placed in individual cages until reaching the age of breeding use -
150-160 days.

Feeding of rabbits in the farm was carried out taking into account for nutrients
according to the live weight, age, sex and productivity of the animals. For feeding
rabbits in the farm, granulated compound feed was used all year round, which
contained: concentrated fodder, grass flour, feed additives of animal origin, mineral
substances and premixes.

Optimal microclimate parameters (constant temperature, relative humidity, air
movement speed) were maintained in the room of the crawler farm. Lighting was
artificial with a duration of 16 hours.
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The meat productivity and reproductive capacity of rabbits has determined

according to zootechnical records in accordance with the "Instructions for
bonituvannya of rabbits" [11].

The following formula was used to estimate the breeding value of rabbits
based on the BLUP "animal model" taking into account the effects of individual
genes:

y=XB+Wg+Za+e

where y is a vector of observations, b is a vector of fixed effects; g — vector of fixed
effects of genotypes of a separate locus; a — vector of random additive genetic
effects; e — vector of residues; X, W, Z are the corresponding matrices.

The following factors were included in the BLUP model: average daily gains
in live weight of offspring obtained from a tested male in the period 45-90 days,
feed costs per unit gain offspring’s obtained from a tested males in a period of 45—
90 days, average weight of a pair of young carcasses obtained from tested male at
the age of 90 days, fertility and survival of rabbits (daughters), randomized factor of
year (three levels) and season of the year (four levels). The model also has included
polymorphic variants of rabbits myostatin gene and progesterone receptor (three
levels). BLUP model which ahs described above was also used for gGBLUP but G
was constructed differently. Solutions of genomic breeding values from gGBLUP
can be decomposed into SNP effects as modeled in Wang et al [12]

To compare the breeding value of different male rabbits by traits, the relative
breeding value (RBV, %) indicator was used, which was calculated according to the
formula:

RBV = (BV + P) » 100

where P is the average productivity of the daughters of all males; BV is the breeding
value determined by the BLUP method

Blood has isolated from the ear vein of rabbits and used for molecular genetic
evaluation of rabbits for myostatin and progesterone receptor. Isolation and
electrophoretic separation of DNA restriction fragments was carried out according
to generally accepted methods. Primers were used to amplify the rabbit myostatin
gene [13]:

F: 5-TAACTGAAAAGAACCCTCTAGTAGC -3
R:5- TCGGTAGTTGTTTCCCACTTT -3
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Primers has used to amplify the rabbit progesterone receptor gene [13]:

F:5°’- GAAGCAGGTCATGTCGATTGGAG -3’
R:5'- CGCCTCTGGTGCCAAGTCTC -3'

Covariance components were calculated using REML-method algorithms of
the GenStat 12.1 software package. The breeding value of animals was determined
by the BLUP "animal model" method using the BLUPF90 program package [14,
15].

Results of research. Distribution of allele frequencies in relation to
polymorphic variants of the MSTN AND PGR gene in rabbits of the Poltava Silver
breed has presented in table. 1.

Table 1. Distribution of allele frequencies in relation to polymorphic variants
of the MSTN AND PGR gene in rabbits of the Poltava Silver breed in cross-
section of their genealogical lines

Gene Allele Line

MSTN C 1871817 | 1847213 | 1811231 | 1894136 | 1832221 | 1811231
T 0,388 0,415 0,388 0,402 0,367 0,389

PGR A 0,612 0,585 0,612 0,598 0,633 0,611
G 0,449 0,456 0,454 0,444 0,436 0,452

Count

of 120 89 94 104 114 117 108

animals

It was established that the highest values of the frequency of the allele C of the
MSTN gene had the rabbits of lines 1847213, 1871817 and 1894136 (10.9%, 3.7%
and 7.5% higher relative to the average value). The minimum values were noted in
rabbits of line 1832221 (2% lower relative to the average value). Among the rabbits
of line 1811231, the T allele was most common (10.1% higher relative to the average
value), and the least in animals of line 1941524 (13.4% lower relative to the average
value).

The results of the genetic diversity of rabbits from different lines of the Poltava
silver breed by polymorphisms C34T of the MSTN gene and G2464A of the PGR
gene are presented in the table. 2. Based on data on allele frequencies and genotypes
of Poltavske Sriblo breed rabbits of different lines, information about their
population-genetic structure was extracted from indicators of heterozygosity and the
Wright fixation index. Analyzing the data in table 2, it is necessary to respect those
that are significant to the Wright's fixation coefficient F;s in rabbits of different lines
for two genes that will be inherited by excess homozygotes in these groups.
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Table 2. Genetic diversity of rabbits from different lines of the Poltava silver

breed by polymorphisms C34T of the MSTN gene and G2464A of the PGR

gene
Gene Indicat Line
or
Ho 18718 | 18472 | 18112 | 18941 | 18322 | 18112 | 19415
MST 17 13 31 36 21 31 24
N He 0,481 | 0472 | 0,474 | 0,480 | 0473 | 0481 | 0,476
Fis 0,519 0,528 0,526 0,520 0,527 0,519 0,524
Ho 0,04 0,01 0,04 0,02 0,01 0,03 0,04
PGR He 0,495 0,494 0,489 0,495 0,494 0,490 0,493
Fis 0,505 0,506 0,511 0,505 0,506 0,510 0,507
Count
of. 120 89 94 104 114 117 108 120
anima
Is

In the processing of a BLUP method for assessing the breeding value of rabbits
of the Poltava Sriblo breed, data on polymorphism for the myostatin gene were
analyzed for signs of meat productivity (average gain). The values of the selection
index of rabbits of the Poltavske Sriblo breed ranged from -0.035 to +0.189 (table 3,
4). It has been established that in a large number of rabbits of the Poltavske Sriblo
breed, which is used for evaluation of animals, during the period 2022-2024 there
was a closeness to the large warehouse of pellets that were involved in the
evaluation.

Table 3. BLUP evaluation pf Poltavske sriblo rabbit breed according to meat
productivity (n = 500)

Line Daily weight gain, g BV= for genetic base RBV, % REL, %
1871817 40+0,1 +0,189 101,0 74,0
1847213 39+0,3 +0,134 101,0 65,7
1811231 39+0,1 -0,054 99,8 69,5
1894136 42402 0,145 99,9 64,7
1832221 40+0,2 -0,141 99,5 62,6
1811231 39+0,3 +0,157 100,5 67,8

941524 41+0,2 +0,101 100,1 71,0

Note: BV is the breeding value of rabbits, which includes the genotype factor; RBV
— relative breeding value; REL is the reliability of the estimation of breeding value

Analysis of the results of the assessment of the country for 2024 years allows
us to identify the relationships between the number of daughters who take part in the
assessment and the interaction between the results of the breeding assessment.
values. The correlation for the number of daughters corresponding to the
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development of the EBV index was 0.512 (p>0.05). The highest values of the BLUP

index were characteristic of males 1847213 (+0.157), 1871817 (+0.149) and
1894136 (+0.154). They confirmed the values of the breeding value: 103.3% and
101.5% and 100.7% similar. An indicator of the reliability of assessing the breeding
value of rabbits hovering at the boundaries lim = 75.1-81.3.

Table 4. BLUP evaluation of Poltavske Sriblo rabbit breed according to
reproductive traits (n = 500)

Rabbits were planted
Line at 40 days for 1 BV for genetic base | RBV, % REL, %
female, heads
1871817 5+0,5 +0,140 102,3 66,8
1847213 6+0,4 +0,087 101,5 66,5
1811231 5+0,5 -0,085 98,4 67,7
1894136 56+0,5 +0,047 100,9 66,5
1832221 60,4 +0,015 100,3 67,7
1811231 5+0,4 +0,045 100,7 78,1
941524 5+0,5 -0,035 102,3 66,8

Note: BV is the breeding value of rabbits, which includes the genotype factor; RBV
— relative breeding value; REL is the reliability of the estimation of breeding value

An increase in reliability indicators was found with a decrease in values in
rabbits assessed by two methods for all additional signs. When considering all the
following classes, the importance of tribal (genetic) reliability values, insured using
the GBLUP method, was significantly lower, the difference between indicators.
BLUP insurance, there has been an increase in the reliability of estimates in the
world, according to all available data (table 5).

Table 5. Reliability of assessing Poltavske Sriblo rabbits using different BLUP
methods (n = 500)

Evaluation | Method of REL, %

traits evaluation >= 81-90 | 71-80 | 61-70 | 51-60 | <=50
90%

Daily BLUP 281 | 282 | 2,88 | 279 | 281 | 2,90

weight gain | g-BLUP 263 | 274 | 271 | 2,70 | 2,63 | 281

Rabbits BLUP 257 | 285 | 285 | 2,81 | 2,74 | 280

were

Z:)anggss ol eBLUP 249 | 254 | 248 | 263 | 261 | 271

1 female

It was established that obtaining data from molecular genetic markers before
the procedure for assessing the breeding (genetic) value of rabbits, which provides
data on the productivity of daughters, allowed us to significantly increase the
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reliability of the assessment breeding (genetic) value by 2.2-2.4% in a group of

animals with reliability, BLUP is 80-71%; by 4.6-7.3% in a group of bulls with
BLUP reliability of 70-61%; by 7.6-8.4% in the group of rabbits with a reliable
BLUP of 60-51%; by 14.9-15.2% in the group with reliability BLUP 50% and less
for signs of meat productivity and yield. In male rabbits that had a high reliability of
assessment (81% or more) by the BLUP method, the reliability of gBLUP increased
to 1.6%.

Conclusions. The results indicate the usefulness of the genomic data collection
and gBLUP method to increase the reliability of assessing breeding (genetic) value
rabbits, which provide data on the productivity of their beds. Increased reliability of
breeding (genetic) value of meat productivity and yield value became 0.1 to 15% of
animals assessed by the BLUP AM method.
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BUKOPUCTAHHS PI3HUX METO/IB BLUP B IHAEKCHII OLITHI{I
KPOJIIB ITOPO/JIU IMTOJITABCBKE CPIBJIO
[lleBuenxo €.,
T'onuap O.
Yepracvra docniona cmanyis diopecypcie HAAH bioresurs.ck@ukr.net
Y pobomi 6yna npogedena komnnexcna BLUP AM oyinka naeminnoi yinnocmi
KpOoJie nopoou noamascvke cpiono 3a 2eHamu MIOCMamuHy ma npo2ecmepoHo8020
peyenmopa i3 6paxy8anHAM Napamunosux pakmopis. Bukonano oemanvhuti ananis
KOMNOHEHMI8 GIOMEOPIOBANbHOI 30AMHOCHI KPOAEMAMOK HOpPOOU NOIMABCHKE
Ccpibno ma pos3enanymo HAubiIb NepcnekmusHi 3 Hux, 3 no2uady cenexyii. Ilpu
ckaadanui ninitnux mooeneti 3a BLUP Animal Model 3anpononosano oyinogamu

PEnpPOOYKMUBHI O3HAKU KPOJIE 30 NOKAZHUKAMU KIIbKICIb HAPOOICEHUX KPOIEHSM
(6e3  ypaxysamns mepmeonapooowcenux) y eiyi 40 Onie ma 3Hauenws
cepeonbo0obosux npupocmis. Pozpobrenuti cenexyitinui indexc Onsi OYiHKU
8I0MBOPI06ANLHOI 30amHocmi Kpojemamox, wo exkmouyae BLUP AM - oyinku
PEnpPOOYKMUBHUX MA MAMEPUHCOKUX O3HAK. 3HAUeHHs CeneKyiliHo2o IHOeKcy
KpOLemMamox nopoou NOAmascbke Ccpiono 3a 6i0mMEoploeaAlbHOW 30AMHICIIO
sHaxoounucst 6 medxcax 6io0 -0,035 oo +0,140. Ilpu 6iobopi meapun OoyinvLHO
BUKOPUCIOBYBAMU  3HAYEHHS. CeNeKYIIHO20 THOEKCY 3 YpAaxXyeawusm 6iKy ma
nopa0Ko8020 HOMepa 1akmayii, a 015 NOKPAWEHHs 8i0MEOPIOBANbHOI 30amMHOC
snauennss BLUP AM — oyinox 3a okpemumu 03HaKamu.

Knrouosi cnosa: kponuxu, niemMiHHa YiHHICMb, HAUKPAWUL HEYnepeodCceHul
JUHIUHUL NPOCHO3, 2EHOMHULL HAUKPAWULL HEeYNepeodCeHutl TIHIUHUL RPOSHO3
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THE INFLUENCE OF ZOOHYGIENIC CONDITIONS ON FERTILITY
AND FUR QUALITY OF FARMED CHINCHILLAS
Tombarkiewicz B.,
Lapinski S.*
University of Agriculture, Faculty of Animal Science, Department of Zoology and
Animal Welfare, al. Mickiewicza 24/28, 30-059 Krakow, Poland
*Corresponding author: stanislaw.lapinski@urk.edu.pl

The aim of this study was to investigate the impact of zoohygienic conditions
on selected production indicators of chinchillas, including fertility and fur quality.
The research was conducted on a chinchilla farm in Myslenice (Poland), analyzing
two housing units (Room A and Room B) during two periods: winter and spring.
Measurements included temperature, humidity, air movement, gas concentration,
and lighting within cages located at different levels. The results indicate that
temperature and humidity were critical factors influencing productivity and fur
quality. During the winter, lower fertility and poorer fur quality were observed,
particularly in the colder housing unit B, where the average temperature was 17°C.
Humidity levels in winter were also low (19-37%), negatively affecting health and
fur quality. Spring conditions were more favorable, with higher temperatures
(18.6°C in housing unit A) and humidity levels, leading to improved production
indicators. Lighting, especially on the upper cage levels, also positively affected
fertility. Higher light intensity in housing unit A contributed to better reproductive
outcomes. In summary, optimizing the microclimate in farm housing, particularly
with regard to temperature, humidity, and lighting, is crucial for enhancing
production efficiency on chinchilla farms.

Keywords: chinchillas, zoohygienic conditions, microclimate, fertility, fur

quality

Relevance. Populations of wild short-tailed chinchillas (Chinchilla lanigera)
once inhabited the arid mountainous regions of the Andes in Chile, Bolivia, Peru,
and Argentina [1, 2, 3]. Their typical habitat consists of rocky or sandy terrain with
sparse vegetation, including thorny shrubs, cacti, and bromeliads. Chinchillas are
nocturnal animals and rarely leave their shelters before sunset [4]. They usually seek
refuge in rock crevices, burrow under rocks, or hide in large bromeliads to protect
themselves from predators such as wild canids, felids, and occasionally hawks and
owls [5].
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Chinchillas range in size from 22.5 to 38 cm (+7.5 cm, including the tail) [6],

with relatively long whiskers (9.2-13.2 cm) [7]. Females are heavier than males,
weighing around 800 g compared to 500 g. Chinchilla fur is extremely dense, with
up to 60 hairs per follicle [6]. While their natural wild color is bluish-gray, the most
common coloration in farmed chinchillas is dark blue-gray [8].

Wild chinchillas were commercially hunted for their valuable pelts, leading to
their near extinction by the late 19th century [9]. Modern farmed chinchillas are
descended from 12 wild Chilean chinchillas captured in 1923 by Matthew Chapman
[10]. Farmed chinchillas are typically housed in polygamous cage systems, with 4—
6 females per male. Each female is kept in a separate cage, while males have access
to a corridor connecting the females' cages. Females wear collars to prevent them
from leaving their cages. Chinchillas are fed a commercial complete pelleted diet,
hay, and have access to dust baths [11]. On most European chinchilla farms, cage
dimensions are approximately 0.4-0.5 m in length, 0.5 m in width, and 0.34-0.4 m
in height. However, according to EU recommendations, cages should be 0.5 m deep,
1.0 m wide, and 1.0 m high [12, 13].

Chinchillas give birth after a gestation period of approximately 111 days, with
newborns weighing 30 to 110 g, depending on litter size. Typically, litters consist of
two or three pups. Studies by Barabasz and Lapinski [14] on the growth of young
chinchillas have shown that the lactation performance of females is strongly
correlated with the number of pups in a litter, with smaller litters producing offspring
with higher body weights compared to larger litters. These findings suggest that
managing breeding conditions, including litter size and access to maternal milk, can
affect the development and health of young animals, indirectly influencing fur
quality.

While much of the existing research emphasizes welfare protocols for farm
animals broadly, studies specific to the environmental and behavioral needs of
chinchillas remain limited. This study addresses this gap by evaluating how specific
microclimatic conditions influence key production outcomes. Also the fur chewing,
a common issue in chinchilla farming, is linked to stress, often exacerbated by
inappropriate housing conditions. This can lead to heat loss, increased feed and water
consumption, and compromised welfare [15, 16].

In the wild, chinchillas sleep in shaded or concealed areas during the day and
are active at dusk and night when temperatures are cooler. Their dense fur provides
insulation against the harsh climate of their high-altitude habitats. In farm
environments, chinchillas require appropriate lighting conditions and stable
microclimatic parameters. Farm productivity is heavily dependent on proper
management of zoohygienic conditions. Microclimatic factors such as temperature,
humidity, air movement, lighting, and gas concentrations directly affect the welfare
and productivity of animals. Modern farms strive to adapt housing technologies to
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the specific needs of each species, ensuring that climatic conditions in livestock

facilities provide animals with comfort conducive to both fertility and fur quality
[17, 18].

Despite technological advancements, significant challenges remain in
optimizing microclimatic conditions on chinchilla farms. The lack of precisely
established microclimatic standards for this species often forces farmers to
individually adjust housing conditions, frequently resulting in inefficiencies and
economic losses. According to the literature, inadequate microclimatic conditions
can negatively impact animal fertility and fur quality, directly affecting farm
profitability [19].

Purpose of work. The aim of this study was to evaluate the influence of
zoohygienic conditions, including temperature, humidity, and other environmental
factors, on the fertility and fur quality of chinchillas raised under farm conditions.
The analysis covered two periods, winter and spring, to determine how changing
climatic conditions might affect the production performance of chinchillas.

Materials and methods. The study was conducted at the "Raba" Chinchilla
Breeding Farm in Myslenice, Poland. The farm is housed in a two-story building.
Two rooms (A and B) with different sizes and ventilation systems were analyzed.

e Room A (second floor) has a volume of 214 m? and houses 535 chinchillas,
providing 0.40 m?® per animal. It features eight windows for natural light,
supplemented by 15 fluorescent lamps and two incandescent lamps. Ventilation is
provided by a mechanical fan. The cages are arranged in five levels, with 18 cages
per row.

e Room B (first floor) is larger, with a volume of 404 m?* and an occupancy
of 720 animals (0.56 m? per animal). It has double windows for natural lighting and
is equipped with 21 fluorescent lamps. Ventilation is mechanically supported by four
fans. The cages are similarly arranged in five levels, with 18 cages per row.

The cages, made from galvanized mesh, have a universal design with a
removable manure tray. Each cage includes a drawer for bathing dust, an automatic
waterer, and a self-feeding trough. In the polygamous system, one male is paired
with six females. The young are raised on trays filled with wood shavings, which are
regularly replaced to maintain hygienic conditions.

The animals were fed commercial complete pelleted feed, along with hay,
water, mineral blocks, and chewing stones for dental health.

Research Methods

Zoohygienic instrumental studies were conducted in two stages: winter () and
spring (I1). Each stage lasted two days, with measurements taken inside the
chinchilla rooms and outside the building. The studies covered basic microclimatic
parameters: lighting, humidity, vapor pressure, air movement, temperature, cooling,
concentrations of carbon dioxide (CO-), hydrogen sulfide (H.S), ammonia (NHs),
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and ozone (Os). Measurements were taken twice daily—morning (7:30) and early

afternoon (13:00) —both inside the rooms and outside, at a distance of 10 meters
from the building.

Inside the rooms, measurements were conducted at three cage levels (I —
topmost, 11 — middle, 111 — lowest) at fixed 27 measurement points. On the first day,
morning measurements were taken in Room A and afternoon measurements in Room
B; this sequence was reversed on the second day. Additionally, natural lighting was
measured at noon with artificial lights turned off.

Instrumentation
Zoohygienic parameters were measured using standard equipment:

1. Katathermometric measurements — A Hill dry katathermometer was used
to measure cooling and air movement, with cooling and air velocity calculated.

2. Psychrometric measurements — An Assmann aspiratory psychrometer
measured air temperature and humidity, with vapor pressure calculated from
psychrometric tables.

3. Luxometric measurements — Brightness inside the rooms was measured
with a TES 1335 lux meter, and the brightness coefficient was calculated by
comparing indoor and outdoor measurements.

4. Ozonometric measurements — An ozone meter (DP-110Z) was used to
measure 0zone concentrations inside and outside the building.

5. Gas concentration measurements — A POLYTECTOR Il analyzer measured
CO-, H-S, and NHs concentrations at fixed points inside and outside the rooms.

6. Fur quality assessment — Fur quality was evaluated using the Chinchilla
Phenotype Assessment Standard [20] (Table 1, Item 4). Assessments were
conducted by an experienced farm employee with appropriate qualifications.

7. Impact of microclimate on fertility — Data on the number of offspring were
obtained from farm records to assess the impact of climatic conditions on chinchilla
fertility.

Table 1. Scoring criteria for the evaluation of chinchilla phenotypic

characteristics (KCHZ 2012)

Trait Standard Minor Major Disqualifying
Requirements Faults Faults Faults

1. Size and Build 4 3 2-1 0

2. Color Type 5 4-2 1

3. Purity of Coat 9 7 5or3 0
Color

4. Coat Quality 9 7or5 3orl 0

5. Ventral Band 3 2 1 0
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All measurements were conducted using standard zoohygienic methods at

designated measurement points inside and outside the building. This comprehensive
assessment allowed for a thorough evaluation of the impact of the microclimate on
the health and productivity of chinchillas.

All experimental procedures were conducted in compliance with relevant
ethical guidelines for animal research, with approval from the institutional animal
care and use committee.

Research results. Studies conducted during the winter and spring periods
revealed clear differences in the microclimatic conditions of the housing facilities
and their impact on chinchilla fertility and fur quality. Measurements of parameters
such as temperature, humidity, air movement, lighting, and gas concentrations
allowed for an assessment of the influence of these factors on the health and
productivity of the animals (Table 2, 3).

Microclimatic Conditions

Temperature and Humidity

Air temperature measurements showed differences between Room A (second
floor) and Room B (first floor). During the winter period (January—February), the
temperature in Room A ranged from 15.2°C to 20.5°C, while in Room B, it was
lower, with a minimum of 11.6°C. In the spring period (April-May), the temperature
increased, especially in Room A, where the average reached 18.6°C, positively
influencing production outcomes.

Relative humidity was low during winter, associated with room heating. In
Room A, it ranged from 27% to 37%, while in Room B, it was between 19% and
31%. In the spring, humidity increased to 56%—-63% in Room B, improving living
conditions for the animals.

Lighting

Natural light intensity in Room A averaged 174 Lx at the upper cage levels,
gradually decreasing to 56 Lx at the lower levels. Room B, with a larger window
area, exhibited higher natural light intensity, which improved animal comfort.
However, insufficient lighting at the lower cage levels may have negatively
impacted fertility and fur quality.

Air Movement and Gas Concentrations

The air movement speed in both rooms was relatively low, particularly during
winter, which contributed to the accumulation of carbon dioxide (CO-) and ammonia
(NHs). Gas measurements revealed trace amounts of NHs and no detectable
hydrogen sulfide (H-S) in the farm's air. CO. concentrations during winter averaged
1,039 ppm in Room A and 742 ppm in Room B, which were within acceptable limits.
However, prolonged exposure to higher concentrations could reduce animal comfort
and affect their health. In the spring period, gas concentrations were lower due to
improved ventilation and higher outdoor temperatures.
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Table 2. Average values of microclimatic parameters in chinchilla housing
rooms and outdoors during stage | of the study (winter)

Room A Room B Outdoors

Parameters Y Y Y

min. max. | min. max. | min. max.
Temperature (°C) 15,2 | 180 | 205 | 11,6 | 170 | 216 | -144 | -84 | -3,8
Relative Humidity (%) | 27 | 31 | 37 | 19 | 25 | 31 | 71 | 75 | 81
Air Movement (m/s) | 0,022 | 0,082 | 0,226 | 0,040 | 0,131 | 0,723 0,226 | 0,857 | 1,98
Cooling (mW/cm?) | 18,05 | 24,46 | 34,63 | 19,06 | 27,64 | 49,91 | 70,71 | 106,0 | 169,7
Vapor Pressure | 36 | 48 | 64 | 21 | 37 | 56 | 1.1 | 19 | 26
(mmHg)
Lighting (Lx) 39 | 123 | 340 | 9 | 137 | 308 | 248 | 7653 | 19043
&g;n) Concentration | 75, | 1039 | 1600 | 650 | 742 | 900 | 300 | 305 | 400
0. - Concentration | a9 | 45 | 45 | 39 | a2 | 45 | 27 | 48 | 715
(ppb)

Table 3. Average values of microclimatic parameters in chinchilla housing
rooms and outdoors during stage 11 of the study (spring)

Room A Room B Outdoors

Parameters Y Parameters Y Parameters

min. max. min. max. min.
Z,%”)‘perat“re 17,8 |186 | 200 | 144 |168 |186 | 7,0 118 | 204
Relative
Humidity o) | 5% | 57 | ©3 52 58 | 66 | 33 78 95
Air
Movement 0,030 {0,068 | 0,160 0,022 0,081 {0,181 {0,303 0,463 0,723
(m/s)
Cooling 20,95 (23,10 (27,37 | 22,93 [26,14 (33,94 (3327 | 4851 | 60,61
(mW/cm?)
Vapor
Pressure 79 |93 | 10,6 7,8 84 |91 5,8 7,4 8,4
(mmHg)
Lighting (Lx) | 33 108 | 389 14 125 | 365 |1585 12505 43883
CO:
Concentration | 500 | 639 | 850 350 535 | 850 | 300 300 300
(ppm)
Os
Concentration | 39 42 45 39 42 45 30 52 63
(ppb)
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Production Indicators

Fertility

The results on fertility indicated that microclimatic conditions had a significant
impact on litter size. In Room A, where thermal conditions were more stable, fertility
was higher compared to Room B (Table 4).

Table 4. Average fertility of chinchillas in rooms A and B

Room A
Cage level | 1 ]|

. X . X _ X
Values min. max. | min. max. | min. max.
Fertility 1,0 1,69 3,0 10 147 2,3 1,0 1,76 2,5
Room B
Cage level | 1 ]|

. X . X _ X
Values min. max. | min. max. | min. max.
Fertility 1,0 1,97 3,0 1,0 1,86 3,0 1,0 1,89 3,0

Fur Quality

Fur quality was assessed based on the density, length, silkiness, and elasticity
of the hair, following the Chinchilla Phenotype Assessment Standard [20]. During
the winter study period, poorer fur quality was observed, particularly in Room B,
where lower temperatures and humidity negatively impacted the condition of the
skin and the animals' coat. In spring, as microclimatic conditions improved—
especially in Room A—a significant improvement in fur quality was noted. The hair
was denser, silkier, and more elastic, indicating better living conditions for the
animals.

Impact of Cage Levels on Production Indicators

The study revealed that production indicators varied depending on cage level.
Animals housed on the upper levels, where temperature and lighting were better,
demonstrated higher fertility (Table 5) and better coat quality: Level | — 7.7 (SD 1.4),
Level Il — 6.8 (SD 1.2), Level Il — 5.4 (SD 0.9). The results of coat quality
assessments between Level | and Level 111 were statistically significant (p<0.01). On
the lower levels, where conditions were less favorable (lower lighting and higher gas
concentrations), production outcomes were poorer.
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Table 5. Average fertility of chinchillas by cage level and light intensity

Room A B
Stage | - Winter 11 - Spring | - Winter 11 - Spring
Cage ol lm o fuwlmrnm|n|m
level
Lightning
(L) 144 | 126 | 98 | 137 | 110 | 77 | 185 | 148 | 77 | 175 | 126 | 73
Fertility |1,69 | 1,47 [176 {169 | 1,47 |1,76 |197 [ 1,86 | 1,89 | 1,97 | 1,86 | 1,89

Discussion. Creating optimal housing conditions for chinchillas, as with any
fur animal, requires consideration of multiple factors such as microclimate, nutrition,
handling, and the organization of the breeding space. In the chinchilla farm facilities
analyzed, key factors influencing fertility and fur quality were microclimatic
parameters, including temperature, humidity, lighting, and gas concentrations.

According to the literature, the temperature in chinchilla housing should range
between 16-22°C [21, 22] to ensure regular births and reduce neonatal mortality. In
the present study, the average room temperatures were within the recommended
range, confirming that the conditions in the studied facilities did not pose a threat to
animal health. Similar findings were reported by Barabasz and Hoefer [18, 23], who
highlighted that temperatures between 18-20°C promote animal health and
reproduction.

The results also revealed temperature differences across cage levels, which
could significantly affect animal health and fur quality. During the winter studies,
the temperature difference between the highest and lowest cage levels reached up to
3°C, indicating a potential need for more uniform ventilation within the rooms.
Similar conclusions were drawn by Felska [24], who emphasized that maintaining
stable temperatures across all cage levels is crucial for chinchilla health and fur
quality.

Humidity is another crucial factor influencing animal health and comfort. In
the current study, winter humidity levels were low (27-37% in Room A and 19-31%
in Room B), which could negatively affect animal health by increasing the risk of
skin diseases such as fungal infections and reducing fur elasticity [22]. According to
Jarosz and Rzewska [21], optimal relative humidity for chinchillas should be 50—
70%, providing adequate protection against overheating and improving fur quality.
Low humidity levels during the winter period may have contributed to poorer health
outcomes, particularly in the middle sections of the cages, where fungal infections
were more frequently observed.

Lighting is another factor influencing fertility and fur quality. The study
confirmed that better lighting in Room B, especially at the upper cage levels,
positively impacted fertility and fur quality. Neira et al. [25] and Barabasz [18]
reported that females housed in well-lit environments produce larger and stronger
litters. The current findings indicate that the highest fertility rates and the best-
quality fur were observed in areas with the highest light intensity, consistent with
the literature.
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Gas concentrations, particularly ammonia and carbon dioxide, are critical
zoohygienic parameters affecting animal health. Excessive ammonia levels can
irritate the respiratory tract and cause coat discoloration [18]. In the current study,
ammonia concentrations were minimal, indicating good ventilation and hygiene
standards in the rooms.

Conclusions. In summary, the findings confirm that microclimatic conditions,
particularly temperature, humidity, lighting, and gas concentrations, significantly
influence chinchilla fertility and fur quality. Optimal conditions result in better
production outcomes, as supported by both the literature and the present study. To
further enhance chinchilla farming efficiency, more precise control of the
microclimate, especially regarding humidity and temperature distribution within the
rooms, is recommended.
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BIIJIUB 300TI'ITIEHIYHUX YMOB HA IIVIOAIOYICTD TA
AKICTb XYTPA ®EPMEPCBKUX HIWHIITNJI
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Memoro yvboeo docnidsicenns 6y10 d0CAioumu 6NAUE 3002ICIEHIYHUX YMOG HA
OKpemi NpOOYKMUGHI NOKAZHUKU WIUHWUL, KIIOYAIOHU NA00I0HiCmb ma SKiCmb
xympa. Hocnidocenns nposoounu na pepmi wunwun y Mucneniye ([Toavwa),
ananizyiouu 08i srcumaosi oounuyi (ximnamy A ma ximmamy B) npomsicom 080x
nepiodia: 3umu ma 8ecuu. Bumiprogaru memnepamypy, 60102icmy, pyx nogimpsi,
KOHYeHmpayiro 2azy ma OC8IMIEeHHs 6 KIIMKaAxX, pO3mMaul08arux Ha PI3HUX PIGHSX.
Peszyromamu noxasyroms, wo memnepamypa i onocicme 0Viu KpumuyHuMU
Gakmopamu, wo enauealoMvb Ha NPOOYKMUSHICMb | sKicmb Xympd. Bzumky
CROCMepi2anacs HUMiCYa NaoOYiCms I HUXNCUA SKICMb Xympd, 0cobauso 6 Oinbu
XOIOOHOMY JHCUMA0B80OMY NpumiwgeHHi B, Oe cepeows memnepamypa cmanosuna
17°C. Pigenv sonococmi esumxy maxoodic 6y nuzokum (19-37%), wo necamueno
BNAUBANO HA 300p08’s ma sAKicmb Xympa. Becwawi ymosu 6ynu  Oinbiu
cnpusmaueumu, 3 suwumu memnepamypamu (18,6°C y scumnogomy npumingenni A)
ma pieHAMU 801020CMi, WO NPU3BEENO 00 NOKPAWEHHS NOKA3HUKIE NPOOYKMUBHOCII.
OcgimnenHs, 0cOOIUBO HA BEPXHIX PIBHAX KIIMKU, MAKONC NOSUMUBHO BNIAUHYIIO HA
naoowuicme. Buwa inmencusnicmb ceimaa 6 ocumiaosit oounuyi A cnpusina
Kpawum  penpooyKmuenum  pesyiomamam. Takum — 4uHOM,  onmumisayisi
MIKpOKAIiMamy y pepmepcoKux RpUMiWenHsx, ocobaueo wooo memnepamypu,
6071020CMI  MA OCBIMJIEHHS, MA€E GUPIUATbHE 3HAYeHHS Ol NIOGULYEHHS
eexmusHocmi UPOOHUYMBA HA PePMAX WUHWUIL.

Kniouosi cnosa: wumwunu, 3002icicHiuni  ymosu,  MIKpoxuimam,
NI00IHICMb, XYyMpO, AKICMb
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MIHJIMBOCTDB TA XAPAKTEP YCITAIKOBYBAHOCTI
CEJIEKIIMHO-TEHETUYHUX IMTOKA3ZHHUKIB ITPOJIYKTUBHOCTI
CAMIIB TA CAMOK HOPOK B PsAAI TIOKOJIIHDb ITPU
3ACTOCYBAHHI CXPEIIIYBAHHS
Bamenko M.1., akageMik, ZOKTOp C.-T. HayK,
Taspum O.M., c.H.c., KAaHOUIAT C.-T. HAYK,
SApemunu H.B., xkaunuaar c.-T. HayK,
Hesecenko A.B., kanauaar eKoH. HayK
Yepkacoka docniona cmanyis diopecypcie HAAH Ykpainu, m. Yepracu
bioresurs.ck@ukr.net

3a pesynbmamamu pempocneKmueHo20 aHanizy ereKmpOoHHUX 6a3 OaHux
NOKA3HUKIE ~ NPOOYKMUBHOCMI  HOPOK — KOPUYHE8020  Mumny  3a0apeneHHs
36ipozocnooapcmea Yepkacwroi ooncnoscuscninku (2008-2014 pp., n=17400 2ox.)
00CNIONCEeHO piGeHb MIHIUGOCMI MA Xapakmep YCHAOKO8YBAHOCHI CeleKYIUHO-
2EHEeMUYHUX NOKA3HUKIE NPOOYKIMUBHOCIE NORYAAYIU NOMICHUX HOPOK OMPUMAHUX
WNAXOM NPUAUMMS KPOBI HOPOK CKAHOUHABCLKOI CeneKkyii 3 GIMUYUHAHUM MUNOM
HOPOK CMAHOAPMHO20 KOPpUYHe8020 muny. Bcmanogneno, wo 3a 00Cnioxcysanul
nepioo 8 nNonynAyii HOPOK CHOCMEPIeanocs NOKPAWEHHs CeneKyiliHO-eeHemMUyYHUX
0o3HaK 6i0 nepuwioi 0o n’samoi cenepayii meapun. CepedHe 3HAUEHHST NOKAZHUKA
008IAUCUHU HOPOK BUXIOHO20 NOKOJIHHS nepebysano 6 medicax 44,73 cm, 8ionogionuil
NOKA3HUK 011 mina Hawaokie Fa 0ye euwyum na 1,16 cm, a 8 HacmynHomy noKoniHHI
MU cnocmepizanyu piske 3HUJICEHHS 3HAUeHb 0aHo2o nokaznuxy ua 2,0 cm. Ilpu
00CNiONHCEHHT AKOCMT ONYULEHHS MA THMEHCUBHOCII 3a0aP6IEeHHSI NOMICHUX CAMOK
HOPOK 6 psi0i NOKOLIHb GiOMiveHa Huzbka MiHausicms oanux osznax (C.V. = 0,63-
1,50%). Ilpu Oocridsicerni NOKA3HUKY PO3MIpY 6INOI NAsSMU HA XYMPI NOMICHUX
CAMOK HOPOK 6CHIAHOBNIEHO, W0 OAHULI NOKA3HUK Y 36IPi8 00CHIOHNCYBAHOI NONYAAYIT
MaA8 HeBUCOKULL PiseHb 8apiloeanis i 3HaxXo0uecs 6 meicax 6,80-16,20 %, 3 kpatinimu
SBHAYeHHAMU OYIHKU o3HaKku 3 6anu. MinimanvHum cepeonim 3HAYUEHHAM OYIHKU 3d
posmipom 6Oinoi nasmu ua xympi — 4,18 6anie 6i03nauanuce 36ipi GuUXiOHO20
nokoninHA. ¥V Hawaokie cnocmepieanace meHoeHyis 00 Ni08UWeHHA AKOCTI Xympa
3a OAHOI 03HAKOI 3 MaKkcumanvHumu it snauenusmu ¢ 2011 ma 2014 poxax — 4,90-
4,82 6anie sionogiono. IHouunarouu 3 2011 poxy na mini 6ineuwocmi camox (68,6—
90,0 %), sxi 6 nodarvwiomy 6yau idibpani ONsk BIOMEOPEHHS, He CHOCMEPI2ANOCs
oinoi’ naismu. Peanizayis penpodykmusHoi YYHKYII caMOK HOPOK y 6eMuKiul Mipi
3anexcums 6i0 akmopie HABKOIUWIHBLO2O cepedosuyd. 3a Yicl 20cnodapcbKo-
KOPUCHOIO O3HAKOW CNOCMEPI2anucy O00CUMb BUCOKI 3HAYeHHA Koe@iyienma
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sapiayii 6 medicax 6i0 42,24-52,18 %, wjo € Hacriokom wupoKo2o JiMimy KitbKOCmi

wenam 6 npunnodi (1-16 conig). Taxum yuHOM MONCHA 3pOOUMU NPUNYWEHHS, WO
nomeHnyian 8i0MEOPIOSAIbHOI 30aMHOCMI CAMOK HOPOK Deani3yemvbCsi HA QOHI
6NIUGY He Juuie 2eHeMmUuHo2o0, a U RNapamunosozo Gakmopis, wjo Mauo
8I000padCceHHss HA NOKASHUKY NIIOHOCI MBAPUH.

Knwowuoei  cnosa:  amepuxancbka — HOpKA, — 2€HOMUN,  CXPEWyBaHHs,
NPOOYKMUBHICMb, YCRAOKOBYBAHICIb, KOPEAYIA.

AxkrtyanpbHictb. CyyacHHH eTam celeKUifHOi poOOTH 3 MOIyJAIISIMHI
CLIBCHKOTOCIIONAPCEKUX TBApWH HEMOXJIMBHH 0€3 JeTalbHOTO aHami3y piBHA
MIHJIMBOCTI T2 OCOOJIMBOCTEH YCIaJKOBYBaHOCTI CEJIEKIIHHO-TEHETUUHHUX O3HAK. Y
JIOCITIJDKEHHSX, TPUCBSIYEHUX PO3BEACHHIO Ta CEJIEKII] aMepUKaHChKOI HOPKH, 5K
BITYM3HSIHI, TaK 1 3aKOPIOHHI BYCHI TIHIIIM BUCHOBKY, II0 T'OCIIOAaPCHKO-KOPUCHI
O3HaKU XapaKTepU3YIOThCS PIZHUMHU PIBHSMH MIHJIMBOCTI Ta OCOOJMBOCTSIMHU
ycmaakoByBaHocTi [1, 2, 9]. Bigomo, 1110 MakCUMaibHy MIHJIHBICTh B MOMYJISIISX
BITYM3HSHUX THIIIB HOPOK KOPHYHEBOTO, YOPHOTO Ta OJIAKATHOTO THIIB
3a0apBICHHS, BiAMIYaocs 3a MOKa3HUKAMH BiITBOPIOBAIBFHOI 3TATHOCTI, OCKIIBKA
caMe 1el MOKa3HUK HalOiIblIe M aeThCs BIUIMBY MapaTHIOBUX (GakTopiB (piBHS
BrO/IOBAaHOCTI CaMOK Ha MOMEHT PO3MHOXEHHS, TEXHIKM MpPOBEJCHHS TOHY,
MakKpOKIIMATHYHUX TOKAa3HUKIB HAaBKOJHMIIHBOTO cepeloBHmIa, Tomo) [1].
BcranoBnenuit koediuieHT Bapialii Mo JOCHIIKYBAaHMM TIpylaM 3HaXOJWBCS B
mexax 21-33 %, a koedinienty ycnaakoByBaHocTi o3Haku — 0,20-0,24. 3a
MOKa3HUKOM JIOBXKHMHH TiJla MIHJIMBICTh O3HaKH OyJia HU3BKOIO 1 CTAHOBUJIA JIMIIIE
1,14-2,95 %, npu 3HaueHHi KoedimieHTy ycmaakoByBaHocti 0,19-0,64, momiOHi
HU3bKi 3HAYEHHS KOe(ili€HTIB BCTAHOBJIEHI 1 3@ PEINTO0 O3HAKaMHu (SKICTh XyTpa,
3araipHe 3a0apBJCHHSA TOIIO), IO € CBiTUeHHSIM e(EeKTUBHOCTI NPOBEICHOT
CeJICKIIHHOT poOoTH 3 IOroTiB’siM [1].

BonHovac, BUKOPHUCTaHHS METOJY BBIJHOTO CXPEIIyBaHHS JUI CTBOPEHHS
MOMYJISALIH HOPOK, [0 TPUBAIMH Yac BUPOLIYIOTHCS Y BITYM3HSHHUX I'OCIIONAPCTBAX
3 BUKOPHCTAHHSIM TEHOTHIIIB CKaHJMHABCHKOI ceJeKLil MoTpedye peTesbHOTO
BUBYCHHS, OCKUIBKH OTPHUMaHi TiOpHIM TOETHYIOTH O3HAKH 000X BUXITHHX
reHotumiB. lle migkpecitoe BaXKIWBICTh MOAANBIINX JOCTIIKEHb Ta PO3POOKU
epeKTHBHOI  CHCTeMH Bimbopy cammiB 1 caMOK I (QOpMyBaHHS
BHCOKOMPOMYKTHBHOTO TuIeMiHHOTO sizpa [6-8, 11, 12]. BaxiuBuM € Takox
BUBUCHHS CEJICKIIHHO-TEHETUYHOTO TOTEHIiaTy OTPUMAHOI MOMyNALii TBapHH.
CyuacHa rieMiHHa po0oTa y BITYM3HSHHX 3BIPOrOCHOAAPCTBaX 0a3yeThCs Ha TAKMX
e(eKTUBHUX METO/aX, SIK OI[IHKAa TBAPHMH 32 SKICTIO NOTOMCTBA, PO3BEICHHS 32
miHisiMu  Ta pomuHamMu. OJHAK BU3HAUYCHHS IUIEMIHHOI IIHHOCTI TBapuH
3IIMCHIOETBCST TMEpeBaXHO 3a (eHoTHnoM mij uac OoHityBaHHs. KiacHicte
BH3HAYAIOTh HA OCHOBI OLIIHKK MOPOIHOCTI, PiBHS PO3BUTKY (3KMBOi MacH i OyI0BH
TiJla), AKOCTI BOJIOCAHOTO TIOKPHBY Ta BimTBOpHOI 37aTHOCTI [9-15].
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JocnijpkeHHsT MIHIMBOCTI Ta YCIaIKOBYBAaHOCTI CEJIEKIIHHO-TEHETHYHHX

O3HaK y TOMYJIIisIX HOPOK € BAXJIMBHM €TallioM Y BJOCKOHAJIEHHI METOJIB
pO3BeICHH. AHAJI3 IIUX XapaKTEePUCTHK Y CaMIIiB i CAMOK HOPOK HPOTSITOM KUTBKOX
TIOKOJIIHb JIO3BOJISIE OIIHUTH €(EeKTHBHICTh CXpELIyBaHHS, BH3HAUYUTH DPIBEHb

BIUIMBY T€HETHYHUX i CEPEIOBHUITHHUX (HAKTOPIB, @ TAKOK CPOPMYBATH CTPATETIi IS
TIOKpAIIEeHHs TIPOXYKTHBHOCTI TIeMiHHOTO Toroiis’s [13, 14].

Meta po60TH — TOCTITUTH PiBEHb MiHIIMBOCTI Ta XapaKTep YCIaIKOBYBAHOCTI
CEJIEKIIHO-TEHeTHIHHUX MOKA3HHUKIB MPOIYKTHBHOCTI HOPOK B PsZi NOKOIIHB MIPH
3aCTOCYBaHHI METOXy BBITJHOTO CXpCUIyBaHHA 3 BHKOPHCTAaHHSIM TEHOTHIIB
CKaHJMHABCHKOI CENeKIiT

Marepiasm Ta Meromu. JoCHmi/pKCHHS pPIBHS MIHJIHBOCTI Ta XapakTepy
YCNaJIKOBYBAaHOCTI  CEJEKLIHHO-TeHETMYHUX  MOKa3HHKIB  IMPOXYKTUBHOCTI
MOMICHUX HOPOK B  psiii TOKOJIHb IMPOBOAWIOCS 3  BUKOPUCTAHHIM
PETPOCIIEKTHBHOTO aHAJIi3y ENEKTPOHHHUX 0a3 JaHWX IMOKa3HHWKIB NPOJYKTHBHOCTI
HOPOK KOpWYHEBOTO THIy 3abapBiieHs 3BiporocmomapcTBa  Yepkacbkol
OOJICTIOXKMBCIIIIIKM OTPUMAaHUX 3 BUKOPHCTAHHSIM METOIY BBIIHOTO CXpPEIIyBaHHS
TCHOTHITIB CKAaHIWHABCHKOI cenekmii. ExexTporHa 6a3a JaHuX MicTUTPH iHQOpMAIIito
NpO IMOKAa3HUKU MPOJYKTHBHOCTI CTBOPEHUX MOMYJIsiliit Hopok (n=17400 con.) 3a
nepiox 3 2008-2014 pp. INounnatoun 3 2012 poky OyJi0 MPOBEAEHO CXPELICHHS
BUXIZIHOTO TIOTOJIB’Sl TBapUH 3 CaMIPSIMH KOPWUYHEBOTO THITy CKaHJMHABCHKOT
cesexitii. [IpoIyKTHBHICTh HOPOK BUBYAJIACS 3a MOKA3HUKAMH TUIOIIOYOCTI TBAPHH
(T), sxicaumu mokasuukamu xyTpa (S1X), sikicts 3a6apsnenus (S13), po3mipom Tina
(PT) monatkoBHX cenekiiftHux o3uak (po3mip Ginoi mismu Ha xyTpi (PIT) ). AxicHi
XapaKTEePUCTUKHU XyTpa JOCIIIKYBAIUCS LIIIXOM POBE/ICHHS OOHITYBaHHS TBAPHH
B II€piojl MOBHOTO JI03piBaHHS XyTpa 3rigHO [HCTpyKIii 3 OOHITYBaHHS XyTPOBHX
3BipiB [5].

YcnaakoByBaHICTh  CENEKUIHHMX O3HaK HallaJKkaM{ BH3Hayajacs 3a
hopmyoro:

d ),
1€, 6’1 — FEHOTUIYHA BapiaHca; 62, — PeHOTUNIYHa BapianTa [3].

Po3paxyHKH BHKOHYBAIHCS 32 JIOMOMOTOK) CTATUCTHYHOTO CHCTEMHOTO aHalli3y
nporpamuoro nakery «STATISTICA 13.1» [4].

Pe3ysibTaTu A0CHiTKeHb. Pe3ynpTaT BUBYCHHS MOKA3HHUKY MOBXKHHU Tina
MOMICHUX CaMOK HOPOK B PsiJii OKOJIIHb HaBEJICHO B Ta0I. 1.
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Ta6uunsal. Iloka3HUKH NPOAYKTHBHOCTI IOMICHAX CAMOK HOPOK Pi3HHX
reHepauii

Pik, N Cenekiiiina M=S.E. Lim Std. C.V.,

reHepaItist 03HaKa Dev. %
PT 44,73+0,05%*** 42-48 0,77 2,04
2008 SIX 5+0,01 4-5 0,05 1,00
(Buximue | 3578 A3 5+0,01 4-5 0,07 1,50
MOTOJTIB’5T) PII 4,1840,01*** 3-5 0,68 | 16,20
1. 6,20+0,04 1-14 2,74 | 44,25
PT 45,58+0,02%*** 44-48 1,15 1,27

SIX 5 - - -

2(?:01? 2930 s3 5 - - -
PI1 4,34+0,02%** 3-5 0,98 22,71
I 6,21+0,05 1-16 2,62 42,24
PT 45,48+0,05%** 44-48 0,59 1,30

SIX 5 - - -

2(%13 1655 513 5 i i -
PIT 4,43+0,01 *** 3-5 0,58 | 13,35
I 5,56+0,07*** 1-15 2,88 51,82
PT 45,77+0,01 44-46 0,35 0,98

SIX 5 - - -

2(°F1$ 1659 513 5 i i -
PIT 4,90+0,01 3-5 0,33 6,80
I 5,82+0,06%* 1-13 2,75 47,23
PT 45,89+0,07 44-47 0,45 0,71
SIX 5,00+0,01 4-5 0,03 0,63

28:15 1005 513 5 5 - -
PIT 4,67+0,01%** 3-5 0,51 | 10,87
Il 5,73+0,01*** 1-15 3,01 45,65
PT 43,89+0,02*** 44-47 0,33 0,68

X 5 - - -

2(0F15 1346 513 5 i i -
PI1 4,74+0,03 3-5 0,50 10,67
Il 6,23+0,14 1-13 2,65 42,50
PT 43,83+0,01 *** 44-47 0,70 0,86

X 5 - - -

2((;16;1 2505 513 5 i i -
PI1 4,82+0,02** 3-5 0,43 8,94
Il 5,92+0,06* 1-14 3,09 52,18

Ipumimxa™® - P > 0,95; ** - P>0,99; *** - P>(,999, gionocno minimanbhozo
Cepeonbo2o 3HAYEHH s O3HAKU.

AHaiizyloun OTpHMaHi JaHi, MOKHAa BIAMITHTH TEHACHIIIO J0 30iIbIICHHS
po3mipy Tina camox 3 2008 mo 2012 p. BxmouHo. Came B 2012 porri B rocriogapcTsi
MPOBEICHO YACTKOBY 3aMiHy TMOTOJNIB’S TBapWH, [UIIXOM 3aBE3EHHS CaMIIB
KOPUYHEBOI'O THITy CKAaHIMHABCHKOI CEJEKIii, 110 MO3HAYMIIOCS Ha pe3yJibTarax
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HpOﬂyKTI/IBHOCTi HOPOK B IOJAJIbIIOMY. Cepe,uﬂe 3HAYCHHA IIOKAa3HHWKA IOBXWHH

HOPOK BHUXIJHOTO TIOKOJIiHHS mepeOdyBano B Mexax 44,73 cM, BiINOBiTHHIA
MOKa3HUK IS Ti1a HamankiB F4 OyB BummM Ha 1,16 cM, a B HACTYITHOMY TIOKOJIiHHI
MH CIIOCTEpIrajy pizKe 3HIKSHHS 3Ha4eHb JaHOTO ITOKa3HUKY Ha 2,0 cMm. B 2014 p.

HE CIIOCTEPIragoch 3HAYHUX 3MiH, 1 CepelHe 3HAYCHHS MIOKA3HUKY CTAaHOBWIIO 43,83
cM. Pi3HHII mpu MOpIBHSAHHI CepenHiX 3HAYEHb JOBXHHHU TiJla HOPOK Y PO3pi3i
JOCTIKYBaHUX TIOKOJIiHb BHSBWIACA BHCOKOBIPOTITHOIO MK OTPUMAaHUMHU
MOKA3HMKAMH BHUXIIHOIO IOKOJNIHHA Ta Ham@ankiB Bcix mokomins (P>0,999).
BcranoBneHnit Moka3HUK BapilOBaHHS PO3MIpY Tijia OyB HE3HAYHHUM i 3HAXOAHUBCS B
Mexax 0,68-2,04 %.

Tako>x Big3HAYECHO 3BYKEHHsI JIIMITY JIOCIIJKYBaHOI 03HAKH 3 pOKaMu. AHai3
PO3IOITY caMOK HOPOK 32 MOKa3HHUKOM PO3MIpY TiJla BUSIBICHO, L0 y BUX1THOMY
MOTOJIB’1 MepeBakaiy 3Bipi, JOBXKHMHA Tifa SKUX Ckiamgana 45-46 cm (89,66 %),
NpOoTe B MOPIBHSIHHI 3 PEIUTOIO MOKOJiIHb BOHM Mally HAalOLIBIIMK po3Max JaHoTro
nokazHuka — 6 cm. IloromiB’s [OYOK, OTPMMaHMX Bl IHUX CaMoK,
XapaKTepHU3yBaJIOCh MECHIIIMM PO3MaxoM IMOKa3HUKa JOBXUHHM Tina (ume 4 cMm), a
BIATaK BiZIHOCHO BYXXYHUM JiMITOM IIbOTO 3HAUYEHHS. A MOYMHAIOYH BXKE 3 TPETHOTO
TIOKOJIIHHS HalaJIKiB JIMIT 3By3uBCs 10 3 cM. [lepeBakHa yacTka caMOK HOPOK
HacTymHUX MOKoIiHb (78,96 — 90,90 %) mana nosxuHy Tina 46 cm.

[pu nocniKeHH] IKOCTI OMyIIeHHsI Ta IHTEHCUBHOCTI 3a0apBIICHHS TOMICHUX
CaMOK HOPOK B S/l TIOKOJTiHb BiMideHa HU3bKa MiHIUBiCTh gaHux o3Hak (C.V. =
0,63-1,50%). [Tpu KOMIUTEKCHI#t OIiHII i1 YaC IPOBEICHHs OOHITYBaHHS JaHi 3Bipi
OTpHUMaJI MakCHMaJIbHi OmiHKH (4-5 OaniB) Ta Oyim BigHeceHi qo I kiacy.

HasBHicTh 01701 IUISIMHM Ha XYTpi OIIHIOETHCS SIK JIOJATKOBA O3HaKa IpH
OOHITYBaHHI, TIpoTe 1 po3Mip 3HAYHOIO MipOI0 BIUIMBAE Ha KIIAC 3BIpIiB Ta COPT
oTpuMaHo{ Bii HUX WKYypKU. [Ipu nociipkeHH] MOKa3HUKY po3Mipy Oitoi misiMu Ha
XyTpli TOMICHMX CaMOK HOPOK BCTAQHOBJIEHO, IO JaHWH NOKa3HUK Y 3BIpiB
JIOCJIIKYBAHOT MOMYJISLii MaB HEBHCOKHMH DPIBEHb BapilOBAaHHS 1 3HAXOAMBCS B
Mexax 6,8-16,2 %, 3 kpallHIMU 3HAYCHHSIMH OLIHKH O3HAKH 3 Oanmu. MiHIMaTbHIM
CepeIHIiM 3HAYCHHSM OIIHKM 3a po3Mipom Oinoi musamMu Ha XyTpi — 4,18 OGami
BiJI3HAYAIMCH 3Bipi BUXITHOTO MOKOJIHHS. Y HAIaJIKiB CIIOCTEpiragach TEHACHIIIS
JI0 MiABUIIICHHS SKOCTI XyTpa 3a JAaHOK 03HAKOIO 3 MAaKCUMAIILbHUMH i1 3HAUEHHSIMU
B 2011 ta 2014 pokax — 4,90-4,82 6axis Biamosiguo. [Tounnaroun 3 2011 poky Ha
tim Gimpmiocti camox (68,6-90,0 %), sxi B momanemiomy Oy BimiOpasi st
BIATBOPEHHS, HE CIIOCTEpiraiocs 01101 IIIsIMH.

Peanizanis penpoaykTiBHOI (QYHKIIT CaMOK HOPOK Yy BEJIMKIH Mipi 3aJIS)KUTh
Bil (PaKTOpIB HABKOJUIIHHOTO CEPEIOBUINA. 3HAYHA MIHJIHMBICTH MOKA3HHKIB
IUIOJIOYOCTI B OB Mipi 3yMOBJICHa TaKUMH NapaTUIOBUMHU (aKTOpaMHu: SIK
YMOBHM TOJIBIII Ta YTPUMaHHs, TEXHOJOTIYHI IapaMeTpu Ce30HY IapyBaHHS,
BIKOBOIO CTPYKTYPOIO CTaJa Ta eMi300THYHNHN CTaH TOCIOIapCTBa B LIJIOMY.
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JocnimkeHHs piBHS IUIOI0Y0CTI CAMOK HOPOK Pi3HHUX MOKOJIIHB CBITYUTH PO

MIHJIUBICTh IIHOTO MOKa3HMKA 3 pokamu. [IOKa3HUK IUTIJHOCTI CAaMOK BHXIJTHOTO
MOTOMIB’S Ta X JIOYOK 3HAXOMUBCS Mai)ke HA OJHOMY pIBHI i B CEpEIHBOMY
cTaHoBUB 6,20 MICHAT HA caMKy. Pe3yJbTaTH IICHIHHS CaMOK MOJANBIINX TPHOX

nokouiub (F2, Fs, Fi) BusBummcs Biporigao HivkunMu Ha 0,4-0,6 ron. (P>0,999). V
CaMOK IT'ITOTO MOKOJIHHA 3a(piKCOBaHO MaKCHUMaJlbHE 3HAUYCHHS TOCIiIKYBaHOTO
MOKAa3HHUKY — 6,23 MIEHAT, a Ha HACTYITHUH piK piBeHb IUTiAHOCTI 3HM3MBCA Ha 0,31
roj. 3a IaHO0 TOCIIOIapPCEKO-KOPHUCHOIO 03HAKOIO CIIOCTEPITaINCh TOCHTh BHCOKI
3Ha4YeHHs KoedimieHTa Bapiamii B Mexax Bim 42,2-52,2 %, mo € HaciiakoM
HIMPOKOTO JMITY KiJIbKOCTI IIeHAT B mpurutofi (1-16 romis).

PesynpraTy BUBUEHHs TUIOOYIOBM Ta SIKICHUX ITOKAa3HUKIB XyTpa CaMmiliB
HaBeZieHi B Tabnuui 2. B po3pisi nocnizKyBaHHX MOKOJIHE TAaKOX CIIOCTepiranacs
HHM3bKa MIHJIUBICTh 3a moka3HukoM nomxuuu Tina (C.V,% = 0,47-1,50). Jlane
SIBUIIIC € HACJIIKOM HAJICKHO MPOBEICHOI CeNeKiii podoTH mia yac migdopy map
HalepeIoIHi Ce30Hy NapyBaHHS.

MaxkcumanbHi cepefHi 3HaYCHHS JOBXKHHHU Tilla 3apeecTPOBaHI y CaMIliB
TpPeThoro MOKOMiHHA — 54,3 cM, mo Ha 0,6 cM Oinblne B MOPIBHAHHI 3 CaMIIMHU
6arpkiBebkoro mokouninus (P>0,999). HaBexneni nani 3acBiquyroTh, M0 TOYHHAOYN
3 2011 p. Ginporicts camui (71-93 %) xapakTepH3yBaJIHCh NOCHTH KPYIHUMHU
posmipamu 54 cm. Haii0inb1n koHcouTiToBaHe OToJIiB's caMIiB BiamiueHo y 2013 p.,
pO3Max 3a JJaHOK O3HAKOIO CKJIaB JHuIe 1 cM.

3a moka3HUKaMH SIKOCTI XyTpa Ta IHTEHCHUBHOCTI 3a0apBIICHHS ILTiTHUKH BCiX
MOKOJIIHb NIPU MPOBEJIeHHI OOHITYBaHHS OTPUMYBaJIM MakCHMallbHI 0aiau Ta Oynu
BigHeceHi 1o I kiacy.

[Ipn omiHIi TMOMICHHX caMIiB HOPOK, 3a po3MipoM Ouroi msMu Ha T
BCTAHOBJICHO, 1[0 CepelHii 0aa 3a JaHMM MOKa3HMKOM B PO3pi3i JOCIIKYBaHHX
MOKOJIiHb 3HaXOJMBCs B Mexax 4,26-4,72 ta maB He 3HauHe BapitoBauus (C.V. =
7,1-13,1 %). BinbLricTs 3BipiB, 3riJJHO JaHUX OOHITYBaHHS, MaJH IUIAMY Ha ry0i a0o
K OKpeMi mydyku Oimoro Bosoccsi Ha uyepeBi. HaiiBummii cepexpniit 0an
3apeecTpoOBaHO y camiliB mokomiHHs Fs — 4,72 6amu.

Benenns cenexuiitHO-TIEMiHHOT poOOTH Ha Cy4acHOMY €Talli CTaHOBIICHHS
300TEXHIYHOI HAYKH HEMOXKIIMBE O€3 BCTAHOBJICHHS 3aJIE)KHOCTI MIXK CEEKI[iIHHUMHU
03HAKaMU Ta XapaKTepy iX YCHaJIKOBYBAHOCTI. 3 METOIO 3’ ICYBAaHHS 3aJIE)KHOCTI MiXkK
MOKAa3HUKAMHU TPOTYKTHBHOCTI OATHKIB Ta JOYOK HAMH MPOBEACHO KOPEISIiHHUI
aHaJi3, pe3yJbTaTH SIKOTO BUCBITJICHI B Ta0IMLI 3.
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Ta6uuns 2. [loka3HUKH NPOIYKTHBHOCTI MOMiCHHX CAMIIB HOPOK Pi3HUX
reHepauii
Pli ) | Coneruiiimal e g p Lim | StdDev. | CV.%
TeHepalsa O3HaKa
PT 53,68+0,02*** 50-55 0,81 1,50
20(.)8 56 X 5 - - -
(wcinse | )7 5 5 : : :
OTOJTiB’5T)
PIT 4,26+0,02 3-5 0,56 13,08
PT 54,05+0,01*** 52-55 1,26 1,25
2009 52 X 5 - - -
(Fv) 8 13 5,00+0,01 3-5 0,06 1,27
PIT 4,3840,01 3-5 0,55 12,63
PT 53,54+0,01%%* 52-55 0,64 1,20
2010 33 X 5 - - -
(F2) 9 13 5 - - -
PIT 4,3340,01 3-5 0,54 12,53
PT 54,26+0,01 53-55 0,47 0,87
2011 31 AX 5 - - -
(Fs) 0 3 5 - - -
PIT 4,90+0,01 3-5 0,35 7,09
PT 53,99+0,01*** 53-55 0,36 0,66
2012 17 AX 5 - - -
(Fa) 9 513 5 - - -
PIT 4,52+0,02 3-5 0,53 11,71
PT 53,93+40,03*** 53-54 0,25 0,47
2013 25 X 5 - - -
(Fs) 9 a3 5 - - -
PII 4,9940,01 4-5 0,07 1,52
PT 53,97+0,05%** 53-55 0,30 0,55
2014 54 AX 5 - - -
(Fe) 3 s3 5 - - -
PIT 4,72+0,01 3-5 0,49 10,45

Hpumimka: *** - P>0,999.

IIpoBeneHUM KOpEISALIHHIM aHAII30M BCTAHOBJICHO HU3BKI Ta HEBIPOTIiIHI
KOC(IIIEHTH YCHAJKyBaHHS CENCKI[IHO-TEHeTUYHUX O3HAK 5K 32 CXEMOK MaTHh-
JIOYKa TaK i cxemoro 6atbko-mouka (r= -0,01...0,03), mo cBiguuTh PO BiAHOCHO
HU3BKY MIHJMBICTE 3a pSAIOM O3HAaK Ta BIUIMBOM MApaTHIIOBUX (HaKTOPiB
(BiaTBOpIOBaMbHA 3IATHICTH). BinTak, HH3BKAMH BHSBWINCS 1 KoeQimieHTH

yCMaKOBYBAHOCTI CENEKIiHO-TeHETHYHUX TapaMeTpiB CTBOPEHOI momyswii h?=

0,06-0,14.
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Taouuusa 3. Kopeasuii Ta xapakTep ycnaagKkoByBaHOCTI Mixk ceJIeKIiliHO-

TeHeTHYHUMH 03HAKAMM HOPOK AO0CJIi>KYBaHOT MOMyJIsIii

Kopenorodi 03HaKK l r(X,Y) | S.E. | t | p l h? | S.E.
«0aTBKO-JOYKa»
Po3mip Tina -0,01 0,05 -0,22 0,825 -0,02 0,11
Po3mip Gutof usimu -0,04 0,06 -0,77 0,442 -0,08 0,12
[L1inHiCTh -0,02 0,06 -0,30 0,766 -0,03 0,11
«MATH-TOYKA»
Po3mip Tina 0,03 0,04 0,72 0,754 0,06 0,13
Po3mip Oimof rrssMu -0,07 0,45 -1,2 0,22 -0,14 0,89
[LnigHicTh 0,01 0,39 0,06 0,96 0,02 0,77

BucHoBoK. 3a J0CHipKyBaHUN MEPioa HA JOCITIKYBaHIM MOMYJISIii HOPOK
KOPUYHEBOrO THUITy 3a0apBJieHHsS CHOCTEPIrajocsi MOKpaIleHHs CeJIeKIiiHO-
TeHeTHIHUX O3HaK 10 2012 poky. B HacTymHi poku, MiCIIsi MPOBEICHHS TPUIATTS
KpPOBI CaMIIMH CKaHIMHABCHKOi CEJEKLii BIIMIYCHO HE3HaYHE 3HIDKCHHSA
MOKAa3HHUKY PO3MIipy TiJa K 0 TPYIIi CAaMOK TaK i CaMI[iB B HACTYITHHUX ITOKOJIHHSIX,
IO BUMAarae MpPOBEACHHS pPETENBHOrO BiNOOpYy Ta OMIHKMA IUTITHHUKIB IS
MOAAJIBIIOTO PO3MHOXEHHS. [loTeHmian BiATBOPIOBANBHOI 3[aTHOCTI CAMOK HOPOK
peaitizyBaBcs Ha (POHI BIUIMBY HE JIMIIE TCHETHYHOTO, a i MapaTHUIIOBOro (haKkTopis,
1110 MaJIO BiIOOpa)KeHHsI Ha MOKAa3HUKY TUTIIHOCTI TBAPHH.
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VARIABILITY AND NATURE OF HERITABILITY OF BREEDING AND
GENETIC PARAMETERS OF MINK MALES AND FEMALES
PRODUCTIVITY IN ANUMBER OF GENERATIONS WHEN USING
CROSSBREEDING

Bashchenko M.1.,
Havrysh O.M.,
Yaremych N.V.,
Nevesenko A.V.
Cherkassy experimental station bioresources Academy of agricultural sciences of
Ukraine, bioresurs.ck@ukr.net

According to the results of retrospective analysis of electronic databases of
productivity indicators of brown minks of Cherkasy regional consumer union (2008-
2014, n =17400 heads), the level of variability and the nature of heredity of breeding
and genetic indicators of productivity of populations of domestic minks obtained by
crossbreeding of Scandinavian minks with domestic mink of standard brown type
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were studied. It was established that during the study period, the improvement of

breeding and genetic traits from the first to the fifth generation of animals was
observed in the studied population of minks. The average value of the length of the
mink of the initial generation was within 44.73 cm; the corresponding value for the
body of the F4 offspring was 1.16 cm higher, and in the next generation we observed
a sharp decrease in the value of this indicator by 2.0 cm. In the study of the quality
of pubescence and color intensity of mink females in a number of generations, low
variability of these traits was noted (C.V. = 0.63-1.50%). When studying the size of
the white spot on the fur of mink females, it was found that this indicator in the
animals of the studied population had a low level of variation and was in the range
of 6.80-16.20 %, with extreme values of the trait score of 3 points. The minimum
average value of the assessment of the size of a white spot on the fur - 4.18 points -
was observed in the animals of the original generation. In the offspring, there was a
tendency to improve the quality of fur for this trait with its maximum values in 2011
and 2014 - 4.90-4.82 points, respectively. Since 2011, the majority of females (68.6-
90.0%), which were subsequently selected for reproduction, did not have white spots
on their bodies. The reproductive function of mink females is highly dependent on
environmental factors. Rather high values of the coefficient of variation were
observed for this economically useful trait, ranging from 42.24-52.18 %, which is a
consequence of the wide limit of the number of pups in a litter (1-16 heads). Thus, it
can be assumed that the reproductive potential of female minks is realized against
the background of the influence of not only genetic but also paratypic factors, which
is reflected in the fertility rate of animals.

Keywords: american mink, genotype, crossbreeding, productivity, heritability,
correlation.
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BIIJINB I'OAIBJII IOBHOPAIIIOHHUM KOMBIKOPMOM,
35AJIAHCOBAHUM 3A CTPYKTYPOBAHOIO KJIITKOBUHOIO HA
IHTEHCUBHICTb POCTY MOJIOAHAKY KPOJIIB
T'oxgap O.®., c.H.c. KaHAUOAT C-T HAYK,
Boiiko O.B., c.H.c. KaHIUAAT C-T HaYK,
Mesennesa JI.M., kanauaat 610I0TIYHUX HAYK,
Muxno B.B., kanaunar c-r Hayk,
Bbamenko B.M., kaunuaar c-r HayK.
Yepkacoka docniona cmanyisn diopecypcie HAAH, m. Yepkacu, Yrpaina
of.gonchar@gmail.com bioresurs.ck@ukr.net

Pospobneno peyenm nosnopayionHoco KomOIKOpMY 30ANAHCO8AHO20 34
CMPYKMYPOBAHOKW KIIMKOBUHOW OJisi 200i81 MOLOOHAKY KpOi. Buxopucmanws
MaxKo2o KOMOIKOPMY, pO3POOIEHO20 3 He3HAYHUMU GIOXULEHHAMU 8i0 MIHCHAPOOHUX
HOpM 3a OKpeMUMU CKIAOOBUMU YUHHUKAMU CMPYKMYPOBAHOI KIIMKOBUHU,
00360/1€ GUKTIOUUMU 3 peyenmy CcOeEQYy MAKyXy, WO 8 C80K uepey CHpUsc
NIOBUWEHHIO eheKmUSHOCME 8UPOOHUYMBA M sicd.

Pesynomamu  docniodcenv  3aceioyunu, wo  Gakmuuna  NOACUGHICHDb
KOMOIKOpMY 34  6UWE3A3HAYCHUMU NOKA3HUKAMU MAN0  GIOPI3HANACA — 6i0
PO3PAXYHKOBOI 3G BUKTIOUEHHAM 8Micmy cupoi kiimkosunu. Y nepepaxynxy na 90%
cyxoi pewogunu s docnionoi epynu Oyna euwoio na 4,74% % 6i0 po3paxynxogoi.

Bemanosneno, wo pisnuys mixc epynamu awanoeie 3a yum HOKAZHUKOM
CMamucmuyHo He 8ipociona. Abcoaromuuti npupicm scueoi macu cxkiae 771,9 ey
O00CniOHIU 2epyni 1 hakmuuHo He BIOPI3HABCS 34 YUM NOKA3HUKOM 60 KpOJig
KoHmpoavHoi epynu — 768,8 2. Ananoeiuma mendenyis cnocmepicanaco i 3a
8IOHOCHUM npupocmom — 8ionosiono 51,1% ma 50,8%. 3a éecv nepiod docnidicern
cepednHb000008UlL NPUPICM JHCUBOT Macu meapun 00CaiOHoi epynu pienaecs 22,7 e,
a xoumpoavnoi — 22,6 2, mobmo 6ys paxmuuno na 00nomy pisui. 30epesicenicmo
no2onie’ss MoaoOHAKY 8 000x epynax ckaara 100%. Taxum uunom, meaputu 0060x
2pyn maiiice e GIOPIZHANUC 30 GUWE3AHAYCHUMY NOKaAsHUKamu (pizHuys midxc
2pynamu Hegipo2iona).

Ilpu eusnauenni eumpam KoOpmie 6y10 6CMAHOBNIEHO, WO BCLO2O 3d NepPiod
docnidy 6 po3paxyHky Ha 1 2on. Oyno 320008ano 5,74 ke KOMOIKOpMY 6 OOCHIOHIl
epyni i 5,80 ke — y xoumponwniu (piznuys 1,03%), cepednvbodobose cnodcusanisi -
6ionogiono 168,9 21 170,5 2 (pisnuys 0,94%). 3ampamu xopmy na 1 ke npupocmy
JHCUBOT MACU MOJIOOHSIKY DIGHAIUCH: Y OOCHIOHIN epyni — 1,44 ke [ @ KOHMPOAbHIl —
7,54 ke, moomo Oynu menwumu 6 2-2pyni na 0,10 ke abo na 1,33%.
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Hepeosabitina socusa maca 1 eon. 6 docniouitl epyni piensnacs 2499,0 e, a 6

xoumpoavhin — 2497,5 2 (pisnuys 0,06%), 3abitina maca mywi — 6ionogiono 1428,3
2i1427,0 2 (piznuys 0,09%), 3a6iinui euxio mywi — 57,18% i 57,13% (pisnuys
0,05%), a maxoac dosxcuna mywi —27,4 ecm i 27,3 em (pisnuysa 0,37%). Pisnuys

MiJIC 2pynamu  3a 6CiMa  GUWYE3A3HAYEHUMU NOKASHUKAMU — CMAMUCMUYHO
He8ipo2iOHa.

He susasneno cymmesoi 6ipocionoi pisHuyi mixc epynamu auanoie i npu
38aocy8anti enympiwiHix opeanis. Tak, 30Kkpema, maca nedinku 8 00CAiOHIU epyni
cmanosuna 57,0 2, ¢ konmponvhiti — 57,3 2 (pisnuys 0,52%), nupok — 6ionogiono
15,521 15,8 2 (pisnuys 1,90%), cepys — 6,3 21 6,5 2 (pisnuys 3,08%), recens — 13,0
21 13,3 2 (pisnuysn 2,26%), a maxooc 3azanvna maca wxypku 371,3 20 371,8 2
(pisnuys 0,13%).

Bcmanosneno, wo euxopucmanua  NOSBHOPAYIOHHO20 — 2PAHYILOBANHO20
KOMOIKOpMY OJis1 200i6/1i MOJIOOHSAKY KPOJG, PO3POONCH020 34 MINCHAPOOHUMU
HOpMAMU 3 HEe3HAUHUMU BIOXULEHHAMU 30 OKpeMUMU CKIA008UMU YUHHUKAMU
cmpykmypoeanoi knimxosunu (euwuii emicm xpoxmanio na 0,88% ma na 0,04
HUdICHE CNIGIOHOWEHHS J2HIHY 00 YeNoN03U), 00360IA€ GUKIIOUUMU 3 DEYenny
COEBY MAKYXY, a Ye, 8 C8010 Uepzay, CNPUSIE SHUICEHHIO 8APMOCI KOPMY 8 3A2ANbHUX
BUMPAMAxX HA UPOOHUYMEBO M sca.

Knrouosi cnosa: kponi,cmpykmypha Kiimko8UHA, AMIHOKUCIOMU, KOMOIKOPM,
npupicm, nOMHCUGHICMb, PAYIOH.

AxtyajibHicTs. CyXuit THIT TOIIBIII KPOJIIB OBHOPALIOHHUM IPaHyJIbOBaHHM
KOMOIKOPMOM Mae iCTOTHI TlepeBary HaJl TpaauiiitHuM komGinoBarum [3-4, 15-16].
CBiYEHHSM 1IbOMY € HAYKOBI JOCITIPKEHHS: e B 50-X pokax MHUHYJIOTO CTOJITTS
I.C. KydepoBuM y pociizax Ha KpoJsiX OyJM MiITBEP/KEHI CHOCTEPEKESHHS
B.I. ®enopoBa npo Te, MO PICT MOJOAHSIKY HNPOXOAWUTH 3 NEPIOJUYHO 3MiHHOIO
IHTCHCUBHICTIO — PUTMIYHO 3 JIOBXXHHOK XBWIi 7 - 15 1HIiB, a B cepenaboMy — 12
gHiB [9]. ¥V 3B’A3Ky 3 MM, OJHMUM 3 TIIEPCHEKTUBHHUX HAIPSIMIB PO3BUTKY
KpOJIIBHMIITBA B YKpaiHi € HaykoBe OOIPYHTYBaHHS IIOAO 3aCTOCYBaHHS Y
KPOIIBHHUIITBI CyYaCHHUX METOIiB TOIBII, 30KpeMa, Cyxoro Tumy [5-6].

B Oarathbox Bumagkax TpPH BUKOPHCTAaHHI KOMOIKOPMY 3aCTOCOBYIOTH
HOPMYBAaHHS PELIENTYPH 3 BiATIOBITHUM MapKyBaHHSM, sIKE ITepe0adae BpaxyBaHHs
i3 BYIJIEBOIB JIMIIE BMICTY CHpOi KmiTKOBUHH [16, 18]. JlochmimKeHHSIM BIUTUBY
PIiBHSI KJIITKOBHHH Ha MPOJYKTUBHICTH KPOJIIB IIPHCBSIYEHO HE MaJIO EKCIIEPUMEHTIB
SIK BITYM3HSHUX, TaK 1 3apyOikHUX yuenux [1, 13, 17, 19-22, 26, 27]. Amxe cepen
BYIJICBOZIB KJITKOBMHA BIJirpae HalOLIbIIy poNb, Tak SK 3HA4YHO Tipiue
MEpPETPABIIOETHCS H BUKOPUCTOBYETHCS LIMMH TBaPUHAMU IPH ITOPIBHSHHI 3 IYKPOM
1 KpoxMaJieM; Ba)XKJIMBE 3HAUCHHS Mae il BMICT y KOpMi B peryJrOBaHHI MpOLECiB
TpaBIeHHA, a TaKOX y OakrepiampHOMy cumHTe3i [1]. Y KpoisiB meperpaBieHHS
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KIITKOBHHU BiOyBa€ThCSI B CIIMIH KUINI, J¢ BOHA CTAHOBUTHCS OCHOBHHM

JUKEpeJIOM eHeprii A1 MikpoopraHi3mis [22].
Ha mowarky 2000-Xx pokiB y CBiTI HayKOBLSIMH OyiM po3poOJieHi HOpMH
rofiBii kpouis, cxsaseri VIII MixxHapoaHuM KOHTpecoM 3 kposiBHuITBa (2004 p.),

0 TepeadadaroTs HOPMYBAHHS i 32 BMICTOM CTPYKTYpOBaHOI KIITKOBUHU [2, 20-
21].

VY BITYM3HSAHIN TPaKTUI OAHWMH 3 IEPUINX HAYKOBIIB, IO 3aiMalNCh
JOCTIKCHHSMH BIUTUBY PAIliOHIB 3 Pi3HUM PiBHEM Ta CTPYKTYPOIO KIIITKOBHHHU Ha
npoayKTHBHI skocTi KpomiB, cramu H.II. Ilmatonosa, I'.Il. IlerpoB Ta I.A.
Komrobenko; oTpumaHi JaHi 3acBiAYMAM TIPO MEPCHEKTUBHI  MOXKIIMBOCTI
MiABUILEHHST e€(EeKTHBHOCTI BUPOOHMITBA KpPOJSTHHH 32 PaXyHOK ONTHMIi3alil
pallioHIB 32 BMICTOM CTPYKTYpOBaHOi KIITKOBUHH [13]. AHaNOTi4HI MO3UTHUBHI
pe3yJbTaTh AOCIIKEeHb OyJIN oJiepKaHi e i paHime psaoM 3apyOiKHUX YYSHUX
[19, 21-22]. Asie BUKOPHCTAHHS JESKAX KOPMOBHX IHIPEIIEHTIB HE € ACUICBUMH 1
TPamUIifHUMH KOpMaMu B YKpaiHi. Pazom 3 Tum, BigCyTHS # dWiTka cxema
PO3pOOICHHS TaKMX PENENTiB, a HasiBHA BITUYM3HAHA HAyKOBa 0a3a — HE TOCTAaTHS W
nepe0yBae Ha MEPIINX eTanax (opMyBaHHS.

V¥ 3B’s13Ky 3 uM, poboTa Oyna HalpaBiieHa Ha BU3HAYECHHS POAYKTHBHOI il
MOBHOPAIIIOHHOTO KOMOIKOPMY, ONTHMI30BaHOTO 3a MIKHAPOZHHMH HOpPMaMu I
30aJ1aHCOBAHOTO 3a CTPYKTYPOBAaHOK KITITKOBHHOK, HA IHTCHCHUBHICTH POCTY
MOJIOJHSKY KPOJIB B yMOBaX BHUKOPHUCTaHHS KOPMOBOi 0a3u lleHTpajabHOro
[puaHinpos’s.

BukopucranHs KOMOIKOpMY, pO3pOOJICHOTO 3 HE3HAYHUMH BiJIXUIICHHSIMH Bill
MDKHApOJIHUX HOPM 33 OKPEMHMH CKJIaJIOBUMH YHHHHKAMH CTPYKTYPOBAHOT
KITITKOBHHH, JI03BOJISI€ BHUKIIOUUTH 3 PELENTY COEBY MaKyxy, IIO B CBOIO YEpry
CIIpHSIE€ MiJIBUIIEHHIO e()eKTUBHOCTI BUPOOHUIITBA M sICa.

Mera podotn. Po3poOiicHHS TOBHOpAIIOHHMX KOMOIKOPMIBIUIA TOMIBII
MOJIO/IHSIKY KpPOJIiB, 30aJIJaHCOBAHUX 3a CTPYKTYPOBAHOIO KIITKOBHHOIO.

Marepianu i MeTonu gociaimkens. J[OCiKeHHS MPOBOAIKNCEH HA MTOTOMIB’ 1
KPOJIB TOPOJIM IOJITABChKE cpibiao Ha 0a3i eKCHepUMEHTaNbHOI KpoledepMu
Yepkacekoi mocmimuoi crammii 6iopecypciB HAAH i3 ypaxyBaHHSM CBIiTOBOTO
JIOCBi/ly Ta BUKOPHUCTAHHSM 3aralbHONPUHHATHX METOIUK. YITKO TOTPUMYBAIUCH
METOJIMKH MTPOBEIEHHS JOCHIIKEHD i TEPMiHIB BUKOHAHHS POOIT, a TAKOXK YNHHUX
JACTY Ta iHCcTpykuii mozo mpoBexeHHs HJ/IP, TexHOMOTiYHMX periameHtiB i
HOpPMaTHBHOI JOKyMeHTalii. OcTaTo4YHi BUMOTH YTOYHIOBAJIMCH y TpoLieci podoTH
[10,11.12].

[lix yac BUKOHAHHS NOCITIPKEHb 3aCTOCOBYBAINCH 300TEXHIYHI METOAM Ta
TeXHOJOr14H1 pociikeHHst. [IoKa3HUKM rocrnogapchko KOPHCHHX O3HAK KpOJiB
o0paxoByBaJIICh 3a JaHMMHU IIEPBUHHOIO 300TEXHIYHOro O0OJiKy — 3a
3aralbHONIPUHHATAMH METOIaMu 0i0MeTpHYHOTO aHamizy [14].

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

56
OpneprkaHi JaHi HAYKOBHX JOCIIHKEHb 00POOIISIIMCH METOJAMH CTATHCTUKY 32

JIOTIOMOT00 TIPOTPaMHOT0 TTakeTy «Statistic — 6.1» ta Excel (Microsoft Office 2007)
y cepenouiii Windows Ha [IEOM 3a anroputmamu M.A. TTnoxiscekoro [14].
B ocHOBY HOpMyBaHHS TOMIBII KpOJIB B3iTO HOpMH, cxBaieHi VIII

MixHapogHIM KOHTpecoM 3 KpoiiBHunTBa y 2004 p. [2, 20-21]. IoxuBHicTH
TOTOBOTO KOMOIKOpMY TEOPETHYHO pPO3paxoBYyBajach 3a JOIOMOTOK TaOIHIh
WUFFDA 3a BUKOPHUCTaHHS MOXXKHBHOI IIHHOCTI OKPEMHX IHTPEHi€HTIB
PO3paxyHKOBHAM METOA0M. TakoX A0 CHPOBHHHOI 0a31 BHECEHI ITOKa3HUKH BMiCTy
OKpEeMHUX MIKPOEJIEMEHTIB Ta BiTaMiHiB, XapakTepHi 1 30HH Jlicoctenmy Ykpainu
[7-8]. BmicT okpeMix aMiHOKHCIIOT (J1i31H, METIOHIHHIIUCTHH, TPEOHIH, TPUITO(AH
i apriHiH) KOpPHTYBaBCS y BIAMOBIAHOCTI 3 (DAKTUYHHM TMOKa3HHKOM CHPOTO
OpOTEiHy 3a JOMOMOTOI CIICIIATBbHOTO EJIEKTPOHHOTO HOCiS («IIaTHHOBOTO
ucka») ¢ipmu  «Jlerycca» («EBonik») [25]. Pementypa mHOBHOpamioHHOTO
rpaHyIb0BaHOIO KOMOIKOPMY MPUBEICHO B Tabuii 1.

TakuM 4YHMHOM, BpaxOBYBAaJIHCh ITOKa3HHKH BMICTy IepeTpaBHOI eHeprii,
CHPOrO Ta IEPETPABHOTO INPOTEIHY, CHPOTO JKHPY H KIITKOBHHH, aMiHOKHCIOT
(mi3MHY, METIOHIHY+IMCTHHY, TPEOHiHy, TpHOTO(AHy Ta apriHiHy), KaJbIIifo,
¢ocdopy, HaTpiro, Kalito, MarHito, Cipk, JITHO-IIENIONO3H, JITHIHY, HEII0JIO3H,
HEUTPAIBLHO-JICTEPIreHTHOT KIITKOBHHHM, TE€MIIEIIONIO3H, KPOXMalo, a TaKOX
CHIBBITHOILIEHHSI ITIEPETPABHOTO MNpOTEIHYy 10 OOMIHHOI eHeprii il JirHiHy 10
LEJTI0I03H.

MostoiHSIK KPOJIiB YTPUMYBAJIH B KalliTaIbHOMY TIPUMIIIEHHI B OIIMHKOBAHUX
perriTyacTux KiIiTkax poamipom 75 x 34 cwm (o 3 roi1.) i3 camoroaiBHHUIEHO (TOTIBIISA
«JI0CX0Uy») Ta HINEApHOK MOLIKOoKW (IIibHICTE Tocamgku — 0,85 m?/ron.) 3
ypaxyBaHHSAM CTaTi.

Jis ToiBIIi OCHIAHHUX TPy aHAIOTIB y Billi 46-87 mi6 Oyio po3pobiieHo nBa
peuentTyd IOBHOPALiOHHOTO T'paHYJIbOBAHOTO KOMOIKOpMY, sIKi (paKTHUHO
HaOKeHi 3a moxuBHicTO (Tadn. 1).

3a npoBeIeHHS OLIHKY BiJrOJIBENIbHUAX SKOCTEH MOJIOJHIKY BpaxoByBajach
3MiHa JKMBOI MacH Ha TOYaTKy Ta B KiHII JOCHIAy IIISXOM iHAMBITyaIbHOTO
3BaXyBaHHS, a TAKOXX 3 METOIO IPIKUTTEBOT OI[IHKM M SICHOCTI — B3ATTi IPOMIpiB
OymoBu Tinma: HOBXKHMHHU Tyilyba W oOxBaTy rpyaei 3a momatkamu [16]. Cxema
JIOCITiy HaBeJeHa B Tabumili 2.

JI1s IpMKATTEBOT OIIHKM M SICHOCTI KPOJIiB BU3HAYAIH 1HICKC 30MTOCTI; st
JIOCIIJIKCHHST M’SICHOT MPOAYKTUBHOCTI Y KiHI Jociiay y Bimi 88 mi0 mpoBeneHO
KOHTPOJIbHUI eKCIepUMEHTaNIbHU#T 3261 MOJOMHAKY KpoJiB (o 2 camui i 2 camiii
3 )KHUBOIO MAcOI0, HAOIMIKSHOIO 10 CePEe/IHIX MOKA3HUKIB y IPyIi).
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Taéuuus 1. PenenTn NoBHOPANioOHHOT0 TPaHYJIbOBAHOT0 KOMOIKOpMY /LUIsI

roiBJIi MOJIOMHAKY KpoJiB y Bimi 46-87 nuis, %

Iarpemient Jocunigna rpyna KoHnTponbHa rpyna
CinHe GOPOIITHO JIFOIIEPHHI 32,35 32,95
JlepTh mireHHYHa 25,34 20,82
JepTh suminHa 1,85 10,00
BuciBKY MIIEHUYHI 14,37 9,23
Makyxa coeBa 10,62
Makyxa COHSIITHHKOBA 13,09 24,43
Ipemike 1,00 1,00
Bamusk 0,60 0,57
Cisb KyXOHH2 0,49 0,50
AJcOpOCHT MIKOTOKCHHIB 0,20 0,20
Jlisun-xmopua 78% 0,03 0,24
Jiakokc 0,06 0,06
Bceboro 100,00 100,00
B 1 kxr KOMOIKOPMY MICTHTBCS:
Cyxa pedoBHHa, % 89,44 89,29
IeperpaBna eneprisi, MJIx 10,69 10,66
Cupuii mporein, % 17,51 16,37
[leperpaBHuii mpoteid, % 12,78 11,50
Cupnwii xup, % 3,88 4,05
Cupa KJITKOBHHA, % 15,45 17,11
Kpoxwmaisb, % 19,99 20,88
HeiiTpanpHO-IeTepreHTHA KIIITKOBHHA, % 31,15 32,84
Jlirno-nemrono3a, % 19,25 21,13
Jlirnin, % 5,50 5,54
Ilemrono3a, % 13,75 15,59
T'eminenronosa, % 11,90 11,72
Jlizun, % 0,80 0,80
MertioHiH+uucTHH, % 0,60 0,60
TpeoniH, % 0,64 0,58
Tpunrrodan, % 0,24 0,23
ApriHiH, % 1,10 1,02
Kanbwiii, % 0,85 0,85
®ocdop, % 0,60 0,60
Harpiit, % 0,22 0,22
Kaniii, % 1,21 1,11
Maruwiii, % 0,26 0,27
Cipka, % 0,23 0,25
CuiBBiIHOIICHHS
HepeT.paBHI/m npotein/neperpaBHa 1.20 1,08
eHepris
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Tabauus 2. Cxema aociny

I'pyna BiaroziBensHU MOJIOAHIK
Higrorosuuit nepion (7 ai6) | OcHoBHui mepiox (34 106u)

| (kouTponbHa) | Busnauenus mpoayktuBHoi | Parion - 0e3 peTensHOro
aii MOBHOPALIIOHHOTO | HOPMYBaHHS 32  BMICTOM
KOMOIKOpMY, CTPYKTYPOBaHOI KJIITKOBHHH.

I (mocninna) 30aJ1aHCOBAHOTO 3a | Pamlion — 3 ypaxyBaHHSIM
CTPYKTYpPOBAHOIO pETeNbHOTO HOPMYBAHHS 3a
KIIITKOBHHOIO, Ha | BMICTOM CTPYKTYPOBaHOL
IHTEHCUBHICTh poCTy | KITITKOBUHH.
MOJIOJHSKY KpOJTiB.

Ha minmcraBi aHamizy mNpoOBENCHUX IOCHIIHKEHb BHU3HAYCHO CKOHOMIYHO-
TEXHOJIOTIYHY e()eKTUBHICTh BUKOPUCTAHHS pPO3POOICHUX PelenTyp KOMOIKOpMY.

PesyabTaTu gociaimxkens. Pe3ynbratu 10CiikeHb TOKMBHOCTI KOMOIKOPMY
B s1aboparopii JAI1 «UepkacucranagapTMeTpOJIOTish» HABEEHO B Ta0I. 3.

Tabauus 3. Pe3yabTaTu JJa00PaTOPHOIO AOCTiIZKEHHS MO KUBHOCTI
koM0Oikopmy B BII AT «Yepkacuctangaprmerposioris», (%0)

[Noxaznuk HopmaTusHuit Hocnigna | Konrponsha
JOKYMEHT Ha METOJ | rpyma rpymna
BUIPOOYBaHb

Boioricts JCTY 7621:2014 9,5 9,2

Macosa wuyactka cuporo | JACTY 7169:2010 17,9 16,0

NIPOTEIHY

MacoBa wuwactka cuporo | 'OCT 13496.15-97 3,6 4,0

KHAPY

MacoBa wactka cupoi | 'OCT 13496.2-91 20,4 17,2

KJIITKOBHHU

3okpema, (haKTHYHUI BMICT CHPOTO MPOTEiHY Ul TOMIBII JIOCHIAHOI rpynu

craHoBuB 17,9% 1 16,0% — a1 KOHTPOJBHOI, CHPOro XKHUPY — BiANOBiAHO 3,6% i
4,0%, a takox cupoi kiitkoBuHu — 20,4% Ta 17,2%. Bomoricte — 9,5% ms
JocaigHol TpymH 1 9,2% - s KOHTpoJbHOI. PesynbraT HOCHiIKEHb 3aCBi UM,
0 (aKTUIHA TIOKUBHICTH KOMOIKOPMY 3a BHINE3a3HAYCHUMH TIOKa3HUKaMU MaJlo
BiJIpi3HsIIACS Bil PO3paXyHKOBOI 32 BUKJIIOUEHHSM yMICTy CHPOI KIIITKOBHHH. Y
nepepaxyHky Ha 90% cyxoi peyoBHHU JUIs IOCIIAHOT rpymnu Oyia Bumioro Ha 4,74%

% Bi PO3paxyHKOBOL.
Toka3HUKH POCTY i PO3BUTKY MOJNIOJHSKY KpoJiB (N=25) HaBeaeHo B TabI1. 4.
Tak, 30kpeMa, Ha MOYATKY JOCIIAY CEPEAHs >KMBAa Maca TBapHH JOCITITHOT
rpynu craHoBuia 1530,9 r, a koutpoabHoi — 1534,6 r (pisauus 0,24%), a B KiHLi

nocriny — Biamosigao 2302,8 T Ta 2303,4 t (pizauts 0,03%).
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Ta6umuus 4. [loka3HUKH PocTy ii PO3BUTKY MOJIOTHAKY KpoaiB (N=25)

ITokazuuk JocnigHa rpyna KoHnTponbHa rpyna
M+m Cv, % M+m Cv, %

1530,9+20,88| 6,82 | 1534,6+19,95 | 6,50

Cepennst xuBa maca 1 roi.
HA MOYAaTOK JOCTiTY, T
Cepennst >xuBa maca 1 roi.
Ha KiHellb JOCIiny, T
AbcomoTHHIT  mpupicT
’kuBOi Macu 1 roi., T
BimHOCHMIT IpHpicT XUBOT
macu 1 roi., %
Cepenap01000BU TPHpICT
JKMBO1 MacH, T

3romoBano kopmy Ha | rod.

2302,8+18,36| 3,99 | 2303,4+23,15 | 5,03

771,9426,70 | 17,30 | 768,8+25,75 | 16,75

51,1 50,8

22,7+0,79 | 17,30 22,6+0,76 16,88

. 5,74 5,80
BCHOTO 33 IEPIOJI, KT
Cepenapo1000Be 168.9 1705
CIIOYKMBAHHA KOPMY 1 roJ1.,
3arparu KOpMy  Ha 1 kr 7.44 754
IIPHPOCTY JKUBOI MacH, KT
30epexeHicTs moroui’s, % 100,0 100,0

Pi3HMnOs MiX TpynamMu aHajJoriB 3a LUM IIOKa3HUKOM CTaTHCTHYHO HE
BiporigHa. AOGCOMIOTHUI MpUPICT *HUBOI MacH ckiaB 771,9 Ty nocnianiit rpymi i
(hakTHYHO HE BiAPI3HSBCA 3a MM MOKAa3HUKOM BiJ KPOJIB KOHTPOJIBHOI TPYIH —
768,8 r. AHanoriuHa TEHAEHIsI CrocTepiransach i 3a BIIHOCHHM IPHPOCTOM —
BignosigHo 51,1% Ta 50,8%. 3a Bech mepiog AOCIIPKEHb CEPEAHBOIOOOBHI
NPUPICT KUBOI Macu TBapUH JOCIHIAHOI Ipynu piBHsBCSA 22,7 T, a KOHTPOJIBbHOT —
22,6 T, T006TO OYB (paKTHIHO HA OTHOMY PiBHI. 30€pEKEHICTh ITOTOJIIB ST MOJIOTHAKY
B 000x rpymax ckimaima 100%. Takum 9HMHOM, TBapWHHU 000X Tpym Maibke He
BIZPI3HSUTMCSA 3a BUILNE3a3HAYEHUMH IIOKa3HUKaMK (DI3HHUIS MK Tpylnamu
HEBIporinHa).

3a BH3HAUEHHS BHUTPAT KOPMIB OyJIO BCTAHOBJIEHO, IO BCHOTO 3a IIEPioJ]
JOCIITy B pO3paxyHKy Ha | roi. 0yio 3rofjoBaHo 5,74 KT KOMOIKOpMY B AOCIiIHIN
rpymi i 5,80 kr — y koHTponbHiit (pisHuis 1,03%), cepenHb0000Be CIIOKUBAHHS -
BiamoBigHo 168,9 v i 170,5 r (pizuuist 0,94%). 3arpatu kopMmy Ha 1 Kr mpupocTy
JKUBOi MacH MOJIOJTHSKY PIBHSUTUCH: Yy TOCITiAHIN TpyIi — 7,44 KT i B KOHTPONBHIH —
7,54 xr, To6TO Oynmu MeHmmME B 2-rpyni Ha 0,10 kT abo Ha 1,33%.

JIis IPIKATTEBOT OLIHKA M’ SICHOCTI MOJIOZTHAKY KPOJIB BiIOMpau mpoMipn
TITOOYIOBU: IPSIMY HOBXHHY TylTyOa Ta 00XBaT rpyaei 3a JIomaTKaMH, Ha OCHOBI
SKAX BU3HAYAIM iHIEKC 30UTOCTI (Tab. 5).
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Ta6umng 5. Iloka3Hnku JiHiifHUX NpoMipiB Ta iHAekcy 30uToCTi Oyn0BH Tija

MOJIOJAHSIKY KpoJiB (N=25)

ITokazuuk HocnigHa rpymna KouTponbha rpyna

M+tm Cv, % M+m Cv, %

[psima mopxuHa TyinyOa Ha
MOYATKY JOCIIIY, CM

[Ipsima noBxuHa TymyOa B
KiHIII JIOCIIiTY, CM

Oo6xBat rpyaei 3a
jJonaTkamMu  Ha  mouaTtky | 25,6+0,13 2,55 25,2+0,13 2,61
JIOCTIy, CM

Oo6xBat rpynei 3a
JIoTaTKaM¥ B KiHIi mocuimy, | 28,7+0,17 2,92 28,7+0,25 4,44
cM

Iamexc 30mTOCTI
Ha MOYaTKy 73,71 72,94
Jociiny, %
Ianexc 36urocti B
KiHII gocriay, %

34,7+0,15 2,20 34,5+0,12 1,72

38,2+0,20 2,56 38,2+0,22| 2,83

75,02 75,08

Sk mokasamu JOCHiKeHHs, Ha IOYaTKY 1 B KiHIII JOCIIiTy TBAPUHU 000X TPYII
3a BUIICHA3BAHUMU CEpeIHIMU YMHHHKaMH (HaKTHYHO He BiApi3HsMCS (pi3HULA
MK Tpymamu HeBiporimua). Tak, 30kpeMa, y 53-m000BoMy Billi mpsiMa JTOBKHHA
Tynyba B IOCHIAHIA TIpymi MOJOAHSAKY CTaHOBWIA B cepeanbomy 34,7 cMm, y
KOHTpOJIbHIN — 34,5 cm (pisauns 0,60 %), a 87-m060Bomy Bimi —38,2 ¢cM B 060X
rpynax. Ha nouatky gociigy o6xBaT TynyOa 3a jomnaTkamu piBHABCS 25,6 cM y
JpyTiii rpymi Ta 25,2 cMm — y mepiit (pisaus 1,59%), a B kinmi gocmiay - 28,7 cm B
000X rpymnax.

Iugexc 30uTocTi Ha MovYaTky aociixy craHoBuB: 73,71% (apyra) ta 72,94%
(meprira rpyna), a B KiHii gociiny — Bianosigao 75,02% i 75,08% (pizuuus 0,6%6).
Takum 4MHOM, 32 IIUM 1HIEKCOM MOJIOJHSK KPOJIB y MEpEeBakHil OLTBIIOCTI MOXKHA
BIJIHECTH 10 eHPHUCOMHOrO THMY (IIMPOKHH BKOPOYECHHH GOYKOmomiOHHMiT TymyO i
IIMPOKi Ta MEHII ITHOOKI TPy /IH).

Jist  mociiKeHHsT M’SICHO1 TMPOIYKTHUBHOCTI MOJIOAHSKY KpPOJIB y KIiHIT
nociay (Bik 88 1i0) OyB NMpoBeAEHUI KOHTPOJIBHHUM €KCIIEpUMEHTAIbHUIM 3a0iif,
pe3yIbTaTH IKOTO HaBEJCHi y Tab. 6.

Ilepen3abiiina xuBa mMaca 1 roi. B mocuinmHiil rpymi piBHsmacsa 2499.0 r, a B
KOHTpOubHIN — 2497,5 1 (pisauus 0,06%), 3a6iiiHa Maca Ty — BigmosigHo 1428,3
ri 1427,0 r (pisauus 0,09%), 3ab6iitauit Buxig tywi — 57,18% i 57,13% (pisHuws
0,05%), a Takox moBxkuHa Ty —27,4 cm i 27,3 e (pisauus 0,37%). Pisauus mix
rpynamH 3a BciMa BUILe3a3HAYCHUMH TIOKa3HUKaMH — CTATUCTUYHO HEBIpPOTiHA.
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Tabauus 6. [lokazHUKH KOHTPOJBLHOTO €KCIIEPUMEHTAIBHOI0 326010

MOJIOJAHSIKY KPOJIiB y KiHui gociiny (n=4)

IToxa3HuK Jocnigaa KonrposnbHa rpymna
rpymna
M+m Cv, M+m Cv,
% %
giﬁef”@m‘a usa Maca 11 9409 045777 | 4,62 | 2497,5437,71 | 3,02
3abiiina Maca Tymi, T 1428,3+31,67 | 4,43 1427,0+26,89| 3,77
3a0itiamii BuXig Ty, % 57,18 57,13
JloBXHHA TYIII, CM 27,4+ 0,69 5,03 27,3+ 0,60 2,98
Maca neuinku, r 57,0+ 1,58 5,55 57,3+ 0,85 2,98
Maca HUpOK, T 15,5+ 0,65 8,33 15,8+ 0,63 7,99
Maca cepi, T 6,3+ 0,48 15,32 6,5+ 0,29 8,88
Maca JiereHp, T 13,0+ 0,71 10,88 13,3+ 0,48 7,23

3aranpHa ~ Maca  MapHOI
IKYpKH, T *
* 3acanvua maca napHoi wKypKu - 6e3 WKipu Ha 20108

371,3+10,73 | 5,78 | 371,8+8,73 4,70

He BusiBiIeHO CyTTEBOI BIpOTiMHOT pI3HMII MK IpylnamMH aHaJoTiB 1 NpH
3Ba)KyBaHHI BHYTpIlIHIX opraHiB. Tak, 30kpema, Maca NMe4YiHKM B JOCIiAHIN rpyri
cranoBmwia 57,0 T, B KOHTpoMbHil — 57,3 1 (pisauus 0,52%), HUPOK — BiXMOBigHO
15,511 15,8 r (pizauns 1,90%), cepus — 6,3 ri 6,5 r (pizuuist 3,08%), nerens — 13,0
ri 13,3 r (pisauus 2,26%), a Takox 3aranbHa Maca mwkypku 371,3 ri 371,8 r
(pizaui 0,13%).

[Ipr BHU3HAYCHHI E€KOHOMIYHO-TEXHOJOTIYHOI e()EeKTHBHOCTI BHUKOPHCTAHHSI
PO3pOOIEHUX perenTiB KOMOIKOPMY sl TOMIBIII MOJIONHSKY KPOJIB KEepPYBaJHCh
MOKAa3HUKAMH BapTOCTi IHTpemieHTIB 1 T KopMy Ta 3aTpaTamMu KopMmy Ha | Kr
IIPUPOCTY >KUBOI MacHu.

[Toka3HHKH  EKOHOMIYHO-TEXHOJOTI9HOI  e(EeKTHBHOCTI  BHUKOPUCTAHHSI
po3polbiieHux perentyp KoMOikopMy HaBeaeHi B Tabn. 7. 30kpema, BapTiCTh
iHTpenieHTiB 1 T KOpMy AJIs TOHIBII TBapWH JOCHITHOI IpynH Oyjia JTOPOKIOIO i
piBHsnack 5576,36 rpH., a 1 KoHTposbHOT — 4967,41 TpH. (pisHuus 608,95 rpH.
ab6o 12,26%). Xoua 3atpaTu KOpMy Ha 1 KI' IPUPOCTY KHUBOI MacH MOJIOJHSKY B
JOCHIAHIA Tpymi OynM A€o HWXKYMMH, HDK Yy KOHTPOJBHIH, BapTiCTh KOpMY
(iurpenieHTiB) y po3paxyHKy Ha | Kr IpUpOCTY B mepiwiil rpymi Oyiia HIKYO0H0, HIXK
y apyriii, Ha 4,04 rpH. abo Ha 10,79%.

TakuM  9YMHOM, BUKOPHCTaHHS  MNOBHOPAI[IOHHOTO  TI'PaHYJIbOBAHOTO
KOMOIKOpMY IJISTOMIBIII MOJOHSKY KpOJIiB, PO3pPOOJIEHOTO 3a MIKHAPOIHUMHU
HOpPMaMH 3 HE3HAaYHHMH BIAXWICHHSIMHU 332 OKPEMHUMH CKIaJOBUMH YMHHHKAMHU
CTPYKTYpOBAHOI KIITKOBHHY (BUIIHIA BMiCT Kpoxmaitio Ha 0,88% 1a Ha 0,04 HIKUe
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CHiBBiHOIIIEHHS JIICHIHY JI0 IEIFOJI031), T03BOJISIE BUKIIOUUTH 3 PEIENTYPU COEBY

MaKyxy, a Iie, B CBOIO 4Yepry, CIpHUSE€ 3HWKEHHIO BapTOCTI KOPMY B 3arajbHHUX
BUTpaTax Ha BUPOOHMITBO M’sica.

Ta6uuus 7. [loka3HUKH eKOHOMIYHO-TeXHOJIOTi4YHOI epeKTUBHOCTI
BHKOPHCTAHHS PO3P006JIeHNX pelenTyp KoMoikopmy

[Toka3zuux Jocnigna KontponsHa

rpymna rpyma

3arpatn KOopMy Ha 1 KT TIPHPOCTY IKHBOI 744 754

MacH, K ! '

Bapricte kopmy (inrpemientiB) 1 T Kopmy,

rpH. 5576,36 4967,41

Bapricte kopmy (inrpemientiB) Ha 1 KU

MPUPOCTY KUBOI MacH, IPH. 41,49 37,45

BucHoBku.

3a yMOBH BHKOPHCTAaHHS IIOBHOPAIIOHHOTO TPaHYJIhOBAHOTO KOMOIKOpMY,
PO3pOOIIEHOTO SIK 32 PETEIbHUM AOTPHUMAHHSAM MIXHAPOJHHUX HOPM 32 OKPEMHMHU
CKJIQJIOBUMH YHMHHHMKAaMH CTPYKTYpPOBaHOI KJIITKOBHHM, TaK 1 3 IX HE3HAYHUM
BiaxwmieHHsM (He Buile Big Hopmu Ha 0,88% BMmicT kpoxmanro Ta He Huk4e 3a 0,04
— CHIBBiJHOIICHHS JITHIHY 1O LEJI0J03H), HE BHSBIIO CYTTEBOI (BiporigHoi )
pi3HMLI MK TpynaMu MOJIOJIHSKY KpOJIIB 32 BiJATrOJIBEIbHUMH W M’SICHUMH
SKOCTSIMH, @ TAKOXK MOKa3HUKAMH JIIHIHUX IPOMipiB OyJJOBH Tisia Ta 30epeKeHOCTI
MOTOJIIB’S1.

BukopucraHHsl TTOBHOPAIIOHHOTO TPaHyJIbOBAHOTO KOMOIKOPMY JUIsl TOJIBII
MOJIOJHSIKY KPOJIiB, PO3POOJICHOTO 3 HE3HAYHUMHU BiIXUJICHHSIMH BiJ MKHAPOIHUX
HOPM 3a OKPEeMHMMH CKJIQJIOBUMH YHHHHKAMH CTPYKTYpOBaHOI KIITKOBHHH,
JIO3BOJISIE BHUKJIIOUUTH 3 PELENTYPH COEBY MaKyXy, IO, B CBOIO 4epry CHpHsE
3HI)KEHHIO BapTOCTI KOPMY B 3arajlbHUX BUTpaTax BUpoOHHITBa M’sica Ha 10,79%
a00 B po3paxyHKy Ha |Kr npupocty xuBoi Macu — Ha 4,04 rpH.

Pexomennanii BHpoOHULITBY.

3 MeTor 3HM)KEHHS CO0iBapTOCTI BHPOOHHMIITBA M’sca KPOJIB 332 paxyHOK
3[ICMIEBIICHHS BapTOCTI KOPMIB 3a BHPOIIYBAaHHA MOJIOJHSAKY KpOJIB M'SICO-
MIKypKOBOTO  HAampsMy TNPOAYKTHBHOCTI  PEKOMEHIY€TbCS  BHKOPHCTaHHS
MTOBHOPAIIOHHOTO TPaHyJIHOBAHOTO KOMOIKOpMY, pOo3p00IeHOTO 32 MXKHAPOHUMHI
HOPMaMH 3 HE3HAYHUMH BIAXMICHHSIMH 32 HOPMYBaHHS 32 OKPEMUMH CKJIaJIOBUMHU
YMHHUKAMHU CTPYKTYpOBaHO! KIITKOBHHHU (He Buuie Bim Hopmu Ha 0,88% BMmicT
KpoxMatio Ta He Hmxkye 3a 0,04 — CriBBiHOIIEHHS JIITHIHY JI0 [EJF0JIO3H).
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THE INFLUENCE OF FEEDING COMPLETE NUTRITION COMBINED
FEED BALANCED BY STRUCTURED FIBER ON THE GROWTH
INTENSITY OF YOUNG RABBITS

Honchar O.,
Bojko O.,
Mezenceva L.,
Mikhno V.,
Bashhenko V.
Cherkassy experimental station bioresources Academy of agricultural sciences of
Ukraine, of.gonchar@gmail.com bioresurs.ck@ukr.net

A recipe for a complete ration compound feed balanced by structured fiber for
feeding young rabbits has been developed. The use of such compound feed,
developed with minor deviations from international standards for individual
components of structured fiber, allows you to exclude soy cake from the recipe,
which in turn contributes to increasing the efficiency of meat production.

The results of the research proved that the actual nutritional content of the
compound feed according to the above indicators was little different from the
calculated one except for the crude fiber content. In terms of 90% dry matter for the
experimental group, the percentage was 4.74% higher than the calculated one.

It was established that the difference between the groups of analogues
according to this indicator is not statistically probable. The absolute increase in live
weight amounted to 771.9 g in the experimental group and actually did not differ by
this indicator from the rabbits of the control group - 768.8 g. A similar trend was
observed in terms of relative growth - 51.1% and 50.8%, respectively. During the
entire period of research, the average daily increase in live weight of animals in the
experimental group was 22.7 g, and in the control group - 22.6 g, that is, it was
practically at the same level. The preservation of the stock of young animals in both
groups was 100%. Thus, the animals of both groups almost did not differ in terms of
the above indicators (the difference between the groups is improbable).

When determining feed costs, it was established that during the entire period
of the experiment, per 1 head. 5.74 kg of compound feed was fed in the experimental
group and 5.80 kg in the control group (difference 1.03%), average daily
consumption was 168.9 g and 170.5 g, respectively (difference 0.94%). Feed costs
per 1 kg of live weight gain of young animals were equal: in the experimental group
- 7.44 kg and in the control group - 7.54 kg, that is, they were lower in the 2nd group
by 0.10 kg or by 1.33%.
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Pre-slaughter live weight 1 goal. in the experimental group it was 2499.0 g,

and in the control group - 2497.5 g (difference 0.06%), the slaughter weight of the
carcass was 1428.3 g and 1427.0 g (difference 0.09%), respectively, the slaughter
yield of the carcass — 57.18% and 57.13% (difference 0.05%), as well as carcass
length — 27.4 cm and 27.3 cm (0.37% difference). The difference between the groups
according to all the above-mentioned indicators is statistically improbable.

No significant probable difference was found between groups of analogs and
when weighing internal organs. So, in particular, the weight of the liver in the
experimental group was 57.0 g, in the control group - 57.3 g (difference 0.52%),
kidneys - 15.5 g and 15.8 g, respectively (difference 1.90%). heart - 6.3 g and 6.5 ¢
(difference 3.08%), lungs - 13.0 g and 13.3 g (difference 2.26%), as well as total
weight skins 371.3 g and 371.8 g (difference 0.13%).

It has been established that the use of a complete ration granulated compound
feed for feeding young rabbits, developed according to international standards with
minor deviations in the individual components of structured fiber (a higher starch
content by 0.88% and a lower ratio of lignin to cellulose by 0.04), allows to exclude
from the recipe soybean cake, and this, in turn, helps to reduce the cost feed in the
total costs of meat production.

Key words: rabbits, structural fiber, amino acids, compound feed, growth,
nutrition, diet.

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

69
YAK 575.113:577.213.3:612.112: 636.92

DOI: https://doi.org/10.37617/2708-0617.2024.10.69-84

JOCIIIKEHHSA AKTUBHOCTI 'EHIB pPHK
Y AAEPHEBUX OPTAHIBATOPAX JIIM®OIUTIB KPOBI KPOJIIB
YKPATHCBKOI CEJIEKLI{
zimox B, 10KTOp C.-T. HAYK
2 Boiiko O., KaHAUIAT C.-T. HAYK
2 Tonyap O., KaHAUAAT C.-T. HAYK
2 Tappum O., KaHAUMAT C.-T. HAYK
3 4T'ysepatnii O., kKanauaaT 6ioNOT. HAYK
Y Incmumym poseedenns i 2enemuxu meapun imeni M.B. 3yoys HAAH
valentynadzitsiuk@gmail.com https://orcid.org/0000-0001-9697-4165
2Yepracvra docniona cmanyis 6iopecypcie HAAH, bioresurs.ck@ukr.net
SIucmumym meapunnuymea cmenosux paiionie imeni M.®. Ieanosa “Ackanmis-
Hoea” — HayionanbHutl HayKo8ull cenekyitino-2eHemudnuli yeHmp 3 8i64apcmea
‘Hayionanvna axademis azpapHux HayK

Buguenna saoepyesux opeamizamopie meapun 0a€ MONCIUBICIb OYIHUMU
pisensv Qynxyionanvnol akmuenocmi pubocomanvhux 2emie 18S/28S, sxi 6epymo
yuacmo y 6iocunmesi 6inka. Memow pobomu 6y10 00CRiONHCEeHHS O3HAK AKIMUBHOCHE
s0epeys y iHmep@aznux KIimuHax Kposi KpoJiie pizHux nopio yKpaincokoi cenexyii.

Y excnepumenmi uxopucmanu camox Kponie 4-micaunoco GiKy nopio
noamascoke cpiono (N=30), xarigpopniticoxa (N=25) ix 2ibpuodie (N=21).30nu
A0epys y IHMAaKmuux aimgoyumax kpogi docriodxcysanu 3a memooom Howellend
Black (1980). IIpenapamu papbysanru pozuunom 50% AgNO3 3 dodasannsm 1- %
PO3UUHY MYypawuHoi Kuciomu i iHKyOyeamu y 60402iU Kamepi 3a memnepamypu
+60°C. Mixpockonysanns nposodunu 3a 00nomo2ow Mmikpockona «ZEISS,
Germanyy (36invuenns 10x100). ¥ koocnoi meapunu 00ciodncysaiu woHatiMeHue
200  immepgasnux  kaimun.  Axmuenicme  s0epeyb  OYIHIOGANU 34
napamempamii: cepeons Kinvkicmo soepeys y 10pi (nAO), cymapna niowa soepeyn
6 20pi (ZSs0, MxkM?), vacmka naowi adepya y niowi A0pa nimgpoyuma (wZSsgo, %).
Cmamucmuunuii anaiz 301UCHIO8AIU 3a CMAHOAPMHUMU NPOSPAMAMU 8APIAYTUHOT
cmamucmuxu, wo exooums y nakem npozpam «STATISTICA» (2020).

Cepeodne uucno sioepeysb Ha KLmuHy sapiroeanocs 6io — 1,70+0,08 y kponie
Kanigopuiiicekoi  nopoou 0o 5,90+0,29 y eibpuonux meapun. Busenena
cmamucmuyno  3Hauywya  pishuys  (p<0,05) migc  O0ocmiOHumu  epynamu
YuCcmonopooHux i 2iopudnux kponie. Koeghiyienm eapiayii noxasnuxa cepeonvoi
KibKOCmi si0epeyb HA KIIMUHY 3HAXOOUBCSA HA CEPEeOHbOMY DI6HI MIHAUBOCMI:
20,58%y xpoaie nopoou nonmascvke cpiono,19,50%, y xanighopuiiicoxoi nopoou i
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16,49% y eibpudnux. Cymapra niowas oepeys y KImuHi y 6Cix 0OCTIOHUX MEAPUH

sapiosana 6i0 5 mxm? y oouici 3 ocobun kanigpopuiticoxoi nopoou 0o 12 mxm? y
0CoOUHU 2IOPUOHO20 NOX00MCeH . dacmKka niowi s10epys 610 nIOWI 10pa y Kpoaie
nopoou noamasceke cpibno, xauigopiiceka i 2ibpudie ckaara 26,10+1,80%,
24,30+1,62 i 29,40+2,50 gionosiowo.

Kopenayiunuii ananiz euasus cmamucmuyHo OOCHMOBIPHUU 38 A30K MidC
YUCIOM A0epeyb HA KILIMUHY ma cymapHoio nioweio aoepys 6 aopi knimunu (r=0,54,
p<0,01) ma misic uuciom soepeys Ha KIIMURY MA YACMKOI0 NI0Wi A0epyst 810 naousi
s0pa (r=0,28, p<0,05) y kponrié nopoou normaecvike cpiono.

Bcemanosneno nonimopgizm 3a docnioxcenumu napamempamu aKMuSHOCMI
s0epeysb y IHMaKmuux aim@oyumax nepughepitinoi Kpoei Kpoaie nopio noimagcvke
cpibno, kanigpopuilicoka i 2ibpudis.

Jlosedeno icHY8aHHA CMamMuCmMu4Ho 3HAYYWoi pIZHUYL MIdC OOCTIOHUMU
2PYynamu HUCMonopPOOHUX [ 2iOpUOHUX KPOJI6 3a KLIbKICMIO si0epeyb HA KIIMmuHy,
CYMAapHoo niowero soepeyb HA KIMUHY | 4acmKow fAdepys 6i0 niowii Aopa
nimgoyuma.

Peszyromamu nopisnaneHo2o ananizy 00CniodceHUx napamempie akmueHOCmi
A0epeysv y nimgoyumax nepugepitiHoi Kpogi Kponie nopio nonmagcvke cpioino,
Kanighopuiiicekoi i 2ibpudie éxazyiome Ha OLIbUL BUCOKY AKMUBHICMb sdepeyb
meapun 2iopuoH020 NOX00NCEHHS.

Knrouosi cnosa: sioepye, s10po rimgpoyuma, 2enu pPHK, Ag-banding, kponi

Axryanbnicts. Kpine momammizi (Orycto laguscunicu lus domesticus)
BBQ)XAETHCS I[IHHUM CIUJIbCHKOTOCHOAAPCHKUM BHJIIOM 3aBJSIKM BHCOKOSKICHOMY
Ji€eTHYHOMY M’sicy, BHCOKIH TpOAYKTHBHOCTI Ta ckopocminocti. Foodand A
griculture Organization (FAO) Buziise Kpoyisi JOMAIIHBOTO SIK OJHOTO i3 BHUIIB
CCaBIIiB «30JI0TOI II’SITIpKW», sIKi € OCHOBOK arpapHoi musimisauii (FAO, 2015).Y
pi3HHX KpaiHax cBiTy HapaxoByeTbcsi Oymmsbko 200 mopig i 500 mopoaHux rpym
KpOJIiB, SKi 3HaYHO PI3HATHCA 3a HANPSIMOM HPOJYKTHBHOCTI Ta yMOBaMu
possenenns (Carneiro et al., 2011).

Kponisanurso B YkpaiHi, sIK i B yChOMY y CBITi, Hapa3i AEMOHCTPY€E aKTHBHI
TEMITH PO3BUTKY. [IpOTHO3M EKCIEepTiB CBiq4aTh MPO 3POCTAaHHS BUPOOHHUIITBA
KPiJbYaTHHY 3 OYIKYBaHMM [IOPIYHUM TIPUPOCTOM 00Ty 6m3bK0 + 2% (110 2 MiTH
T 10 2025 poky).

JocsrHenHst 1Mx 1inedl moTpeOye BIPOBADKEHHS CYyYaCHUX METOIB
YIpaBiiHHSA TEHETUYHHMH pEecypcamMH KpOJiB, IO IPYHTYIOTbCS Ha HOBITHIX
HiXxo/1ax M0 JOCIHIKEHHS 1X TeHeTHYHOI CTPYKTypH. IIpiopuTeTHUMHU HanpsMOM
TEHETHKH, IO BUKOPHUCTOBYETHCS JUIS PO3POOKHM TEHETHYHO OOIPYHTOBAHHUX
CeNeKUiiHNX nporpam i 30epeskeHHs! TeHO(OHY CLIBCHKOTOCIIONAPChKUX TBapHH,
€ 3aCTOCYBaHHS MOJIEKYJIIPHUX TeXHOJIOTiH. L{e BKiIIo9ae cenekuilo 3a JomoMororo
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MOJICKYJIIpHO-TeHeTHuHuX MapkepiB (MAS), MapKyBaHHS I'€HiB, 10 KOHTPOJIOOThH

KijbKicHI KinbKicHMX o3Haku (QTL) Ta immi meromau. BogHouac /i BUBUCHHS

MEXaHi3MiB Ta IUIAXIB PEryJLil CTPYyKTypHO-(QYHKIIIOHATbHOI MiHJIMBOCTI TEHOMY
3aCTOCOBYIOTBCS IMTOT€HETUYHI JOCIIUKEHHS, SIKi TIOTIMOIIOI0TE 3HaHHS IIPO POJIb
cTpykrypHoi opranizanii JHK y ¢yHkmionyBanHi reHomy. LlutoreHerndne
JOCTI [DKeHHS OKpEeMHX CTPYKTYp KITITHHHOTO sapa, 30KpemMa
MOp(hOQYHKITIOHAIFHOTO CTaHy HOTO MUISHOK, IO MICTATH SAEPUs, Bimirpae
BaXXIUBY pouib y po3yminHi npoueciB cuaTe3y JJHK i PHK Tta B3aemopmii JHK 3 i
Ginkamu simeproro Marpukcy (Britton-Davidian et al., 2012; Hirai H. 2020; Montiel
et al., 2022).

Slmepus € CTPyKTYpHUMH €JIEMEHTaMU KIITHHHOTO siapa, sIKi Ha3HBalOTh
«thabpuroro pubocom» (Bersaglieri, Santoro, R, 2019).Becs maTepian saepiis — 1ie
MOXIJHE sSIIEPLEBOro OpraHizaTopa. 3aBIsIKH BUKOPUCTAHHIO METOIY riOpuam3amii
insitu mokasaHo, 1110 AAEPLUEBHIA OPraHi3aTop SIBJsIE COOOI0 TUTTHKY XPOMOCOMH, 1[0
MICTHTB KiacTepu pubocomanbHuX TeHiB mmsa 18S, 5,8Si 28Sp PHK. Kmacrepu
pAHK 3aiimaroTh meBHI palilOHM B IESKAX XPOMOCOMaX KapiOTHITy, sSIKi OTPHUMAaH
Ha3By <«GAEpLEOpraHizyrounx xpomocom» (S10-xpomMocoM), a AIISHKH XPOMOCOM,
Ha SKHX JIOKANli30BaHI pHOOCOMAabHI T'eHW, — <«IIEPIEBHUX OpraHizaTopiB abo
sJepleoprani3younx paioHiB  xpomocom» (SIOP, Nucleolusorganizerregions
(NORs) (Cockrell, 2022; Hori et al., 2023). Sneprie € TUHAMIYHOK OpPraHesoro,
CTPYKTypa SKOTO BimoGpaskae mporecH, TmoB’si3aHi i3 Giorenesom pudocom. Horo
PO3MIpH 1 CKJIa0BI KOMIIOHCHTH 3MIHIOIOTHCS 3AJICKHO BiJ aKTHBHOCTI KJIITHHH 1
cTazii MITOTHYHOTO IMKIY. Snepue go0pe Bi3yami3yeThest y sApi KIITHHH Ha CTail
inrepdasu. Y auHamili KIIITHHHOTO HUKITY Y HOTO CTPYKTYpI BiIOYBatOTHCSI 3MIHH 1
BOHO 3HHUKA€, TOOTO IIEPEXOJUTh Y IUTOILIA3MY. AJjle Horo Martepiai, acouidoBaHui
i3 peryJsTOpHUMH KHUCIUMH OLIKaMH, 30epiraeTbcsi i MEepepo3NOIISETbCS MK
kinactepamu  pAHK. TIloumnaroum 3 Tenmodasu sijepus BiAHOBIIOIOTHCS 1
CKYITYYIOTBCSl HAaBKOJIO CHELiai30BaHUX JUITHOK Y XpOMOCOMax — paloHIB
saepueBux opranizaropis (Nucleolus Organizer Regions (NOR), (Srikulnath et al.,
2009, McStay. 2016). OcoGnuBicTiO HMX AUISHOK € 1X acomiaimis i3 KUCIMMH
Hericronopumu  Oinkamu  (C23, B23, UBFi PHK-momimepasow), ski €
apre’To(QiTPHIMH 1 MalOTh 3[aTHICTH 3a0apBIIIOBATHUCH A30THOKUCINM CpibiIom
(AgNO3) (Pich et al 1995; Ahmad et al., 2019).

Hudepentiiine hapOysanus azorHokucaum cpidmom (AgNO3) (Ag-banding)
JI03BOJISIE Bi3yani3yBaTu palilOHM OpraHi3aTopis saepus, aje CKIaJHiCTh OTPUMaHHS
IpenapariB XpOMOCOM POOUTH Il METO HE Jy>Ke MPAKTUIHHUM.

Haromicte mocmimuuku (Wang, Lemos, 2017; lolchiev et al., 2022)
3aIpONOHYBAJIM METOJ| OLIHKM aKTHUBHOCTI SJEpLEBOro amapary y IHTaKTHHX
KIITHHAX JIMQOIMTApHOTO psIy, 30Kpema B Jedkonurax. lLleit meron cras
MOJKJIMBUM 3aBAAKH TNTMOOKOMY BHBUEHHIO CTPYKTYpH i (yHKmiH nerikommTiB. Li
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KIIITHHHU, MAIOYH PO, € OJHUMH 3 HAMCKIAMHIIIKX 1 PYHKI[IOHAIEHO aKTHBHUX Y

KpOBi ccaBliB. BoHM chpuiiMaloTh curHamu mpo Oyjab-siKi 3MiHM romeocrasy,
aaNTyIOYd CBOK aKTHUBHICTh JUIA MiATpUMaHHs OiojoriuHoi piBHoBaru (Sirri,
2000). Ileit npuHUMO JEKUTH B OCHOBI peakiii IMyHHOI CHCTEMH, pPOOJSUYH

JIEHKOIMTH {HIUKATOpaMH CTaHy opraismy B iimomy (Andraszek et al., 2009).

3riguo 3 nocmimkennsmu Oktay et al (2015) 36inbimeH s TUIOII SAEpPIs Y SApi
JMMQOIUTa CBIQUNATH TPO MIABUINEHHS AaKTHBHOCTI SIACPI Ta IHTEHCHBHOCTI
cuntesy pPHK. Lo 3anexHicTh miaTBep Ky 0TS iHIn gociigauku (McStay, 2016;
Pena et al., 2017), crBepmKyrouw, IO CTPYKTypa 1 KUIBKICTH SIAEPIEBHX
OpraHi3aTopiB JHUHAMIYHO 3MIHIOETHCS 3QJICKHO BiJl MOTPEOM KIITHH B CHHTE3I
pudocomansHoi PHK.

Lleii 3B’s130k poOHUTH 0araTooOIUAIOYMM BUKOPHCTAHHS IOKAa3HUKIB
AKTUBHOCTI SACPIICBUX OPraHi3aTOPiB /I XapaKTCPUCTUKHU (Pi3i0J0TIYHOTO CTaHy
TBAapHH Ta,B MEPCICKTHUBI, UTS OLIIHKHK iX Tocmomapcbko kopucHux o3nak (King et
al., 1988).

VY kpons momamraboro (Oryctolagus cuniculus domesticus), sik i B iHIIUX BUIIB
TBAapHH, SICPLEBI OPraHi3aTopH MOCHIKYBAIUCH Yy MeTa(asHHX XpOMOCOMax
(Martin-DeLeon, 1980; Monteagudo, Arruga, 1991). Xoua i JOCiIKEHHS Jaf0Th
VSIBJICHHS PO KUTBKICTB 1 XpOMOCOMHY JIOKAJTI3aIlilo sIepIeBUX OPTraHi3aTopiB, Bce
K BOHM HE JIal0Th JOCTATHBOI iH(OpMAIIT JJIsi MPAKTUYHOTO 3aCTOCYBaHHS 3HAHb
NpO aKTHBHICTh 1 3B’A30K TNapaMeTpiB CTPYKTYypH sAEPLEBOro amapary 3
(hi310J0TIYHUMH 1 TPOAYKTHBHUMHU XapaKTEPUCTUKAMU CLILCHKOTOCIIONAPCHKUX
TBapUH.

Meta po6oTu. [lociipKeHHsI aKTHBHOCTI siIepellb y IHTAKTHUX JIM(OLUTAX y
YUCTOIIOPOJHUX 1 TIOPUAHUX KPOJIB PI3HUX MOPiT YKPaiHCHKOT CENEKIIii.

Marepiann i meromgm. JlocnmipkeHHS BHKOHAHI Yy BiJAUIl TEHETHKH 1
GioTexHonorii TBapuH [HCTUTYTY po3BeneHHs 1 reHeTHKH TBapuH iMeHi M.B. 3yous
HAAH ra y naboparopii renetnkn Uepkacekoi cranmii 6iopecypcis HAAH.

Jtst mociKeHHsT aKTUBHOCTI siZiepellb Y iHTaKTHHUX JTiM(oImTax KpoBi Oyiu
BiZiOpaHi 3pa3Kku KPOBi y CaMOK KpOJIB y 4-5 MICSYHOTO BiKy MOpPiA IMONTaBCHKE
cpibmo (30 ron.), kamidopwiticeka (25 Tom.) Ta ix ribpunis (21 ron.). Kpos kpois
BiIOMpamy IyHKIi€I0 BYIIHOI BEHM BpAHI Meped TOIBICI0 Yy TPOOipKH 3
antukoarymsiatoM (S-Monovette, Germany).

HocmimkeHHss 30H snepenb y JTiMGOOMTaxX TPOBOAWIM Ha Mas3Kax
nepudepiiiHoi  KkpoBi, 3adikcoBaHMX MeTWwIOBMM cnupToM. @DapOyBaHHS
iHTepdazHux JgiMpouuTiB 3ailcHIOBaIM 3a MeTogoM Howelland Black (1980). Ha
npenapar HaHocwu 150 Mk 50-% pozunHy azorHokucoro cpitia i 100 mxn 1-%
PO3UYMHY MypaIIMHOI KUCIIOTH, MOTIM 1HKyOyBaJIn Y BOJIOTiH Kamepi TepMocTaTa 3a
temrnieparypu +60°C mpotrsirom 40-60 xBuimH. Ilicns npomuBaHHS mpenapaty
JTUCTAIHOBAHOIO BOJOIO HOTO MPOBOIMIN MO cHHpTax i godapboByBamm 1%-HuM
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po3unHoM GapBHuKa ['imM3a. [TodapOoBani npenapaTy aHanizyBajiIn 3a JIOMOMOTOIO

mikpockoria «ZEISS» (Himeuyumna) 3a 30imbmendst 10%100. Sapa micis
(apOyBanHs OyJi0 JIeTKo 11eHTu(IKyBaTH: BOHU Oy 3a0apBIicH] y )KOBTHH KOJIp,
a saepus — y TEMHO-KOPUYHEBHH KOJIIp. Y KOXXHOT TBAPHHU JOCIIININ HE MEHIIIE

200 inTep¢a3HUX KIITHH.

Jus aHamizy QyHKIIOHANBHOI aKTHBHOCTI sifepenb B iHTep(]asHHUX sapax
BPaXOBYBAJH CEPEHIO KUTBKICTE siaepertpb y saapi (nf0), ix cymapHy 1oty B sapi
(ZSs0, MKM), YacTKy IUIONII sepens Bix rwromn siapa diMbormra (9XSso, %).
[Inomy smeperns i sigep TIMQOIUTIB BUMIPIOBAIM 3 BUKOPUCTAHHSIM OKYJILIP-
mikpomerpa WF10X.

CraructuuHy OOpOOKy OTpPUMaHUX JaHHMX IPOBOAWIN 32 CTaHJAPTHUMH
nporpamMaMu  BapiauiffHOlT CTaTHCTHMKM, IO BXOAATh JO IAKeTy Mporpam
«STATISTICA» (version 14.00.15., 2020).

PesynbTaTH gochimkeHb. B pe3ynbTaTi  MpOBEJACHOTO  IOCIIIKCHHS
BCTAHOBJICHO, IO Y MOMyJIAMii JiMpouuTiB mepudepiiiHol KpoBi KPOIHKIB MiCIA
(hapOyBaHHS TpenapaTiB a30THOKHCINM CPiOJIOM BUSBIAIOTHCS OBAa THUIH KIITHH:
TMQOIUTH, MO TepedyBalOTh y CTaHi CHOKOK 1 HE MalOTh UiTKO BHUPaXKCHHUX
SAEPUEBUX CTPYKTYP, Ta TIMGOLKUTH 3 aKTUBHUMU sinepusmu (puc.1). Ha pucyHky
B JIIM(OLHUTAX YITKO BUAHO 3a0apBIiIeHI cpiOJIOM CTPYKTYpH, SIKi, HA HAIIy ITyMKY,
BIANOBIAIOTh  SJEPIIEBUM OpraHi3atopaM y XpOMOCOMax, CTUMYJIbOBaHHX
MiToreHoM. KibKiCTh aKTHBHHX sepellb Ha KIITHHY BapiroBajgachk Bimx 1 mo 9.
BopHouac criocrepiraiock, o po3MipH 1 iHTEHCHBHICTh 3a0apBlIeHUX sAEpelb Y
iHTepdi3HUX JiMPoIHTaX Pi3HATHCS.

Bigomo, 1110 G1JIKH TPAaHCKPHITIIHHOTO KOMITIEKCY SIEPLEBUX OPraHi3aTopiB y
MITOTHYHHUX XpOMOCOMax 37aTHi 3a¢papOOBYBAaTHCh Aa30THOKHCIUM CpiOJIOM.
OTpuMaHi HaMH JaHi CBigYaTh MpO Te, IO I OLIKM NMPHUCYTHI B iHTep(ha3zHUX
nimpounTax nepudepiiinoi kposi. Lle pobuts Meron dapOyBaHHS a30THOKHUCIMM
CpibJIOM TEpCHEeKTHBHUM JUIs Bidyaii3alii aKkTHBHUX SAEPLEBHX CTPYKTYp Yy
aiMpounTax, MapaxyHKy KUIbKOCTI siiepellb Y KOXKHOMY JIiM(OLHTI i BUMIpIOBaHHS
TUTOIi aKTHBHUX SIEPHUX CTPYKTYD, IO Ja€ iHPOPMaIifo Ipo X aKTHBHICTb.

OCHOBHI XapaKTEepPUCTHKHU SAepeIh y JIMQOIUTaX KpOJiB JOCIiIKyBaHUX
Tpyn TIpejacTaBieHi y Tabmuii. BectaHoBneHo, mo cepeqHs KUIBKICTD siepels Ha
KITiTUHY BapiroBanach Big —1,70+0,08 y rpymi kposmiB kaiiopHIHCEKOI TIOPOIU 70
5,90+0,29 y rpymi ribpunaux TBapuH.HaitOinem momupeHuMu Oyau KIITHHA 3
TpboMa siaepusiMu.JlocTOBIpHOT pi3HULI B cepe/iHiil KUIBKOCTI siiepelh Ha KIITHHY
MDK JIOCHIJHUMH TpyHaMu KpOJIiB MOPiJ MoJITaBChKe cpibiio i kamidopHiiickka He
BUSBJICHO. HaToMmicTbcepeqHe 3HAYCHHS KUIBKOCTI siiepelb Yy  JAOCIHIiTHIN
TPYMIKPOJIIB  TiOPUIHOTO TOXOJUKEHHS CTaTUCTUYHO 3HAYyLIO IepeBa)kalio
AHAJIOTTYHHUIT TaApaMeTp YHCTOMOPOAHUX TBAPHH 000X iHmmuX rpym (p<0,05).
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Puc. 1 Jlimpouyumu nepughepiiinoi Kpoei Kponuka, wyo micmamo adepys.
3abapenenns azomuokucaum cpionom. 3oinvuwennn: 06. x100; ox. x10.

Bennunna koedinieHTiB Bapianii cBiqUNTh MPO cepenHiil piBeHb MiHIMBOCTI
MTOKa3HUKA KUTBKOCTI siZIepellb Ha KIITHHY Y TPbOX AOCIIIHUX IPyIax i KOJINBA€ThCS
Bix 16,49% y ribpuanux xpomis 1o 20,58 % y KpoIiB opo i nonTaBecbke cpidio, 3
MIPOMIXXKHNM 3Ha4eHHAM 19,50% y kposiB KaipopHiHCEKOT TOpOIH.

3rilHO0 3 JAHWMH, NPEACTABICHUMM Ha PUCYHKY 2, XapakTep pO3MOJILIY
KIJIBKOCTI siiepellb y KpOJIiB JOCHIPKYBAaHMX TPyH 3HAYHOIO MIpOIO CIIiBIaJae.
MogasbHe 4HCIIO KUIBKOCTI siiepellb Ha KIITHHY 3HaXOAUThCs B jiana3oxi 2,0-2,9
(puc.2).

BojiHOYAaC crIOCTEpiratoThCst BIAMIHHOCTI MiX TPYIIaMH, 3yMOBJICH]I HAsIBHICTIO
Pi3HOT KITBKOCTI aKTUBHUX KIIITHH, 110, B CBOIO YEpPTY, CBITYUTH PO iIHTEHCUBHICTD
npouecis cunredy pPHK B kiriTnHax.

JocnimkeHHs oKa3ao, M0 TBAPHHH TiOPHIHOTO TTOXO/PKEHHS CTaTUCTUYHO
3Hauyio (p<0,05) mepeBa)kalOTh 3a KUIBKICTIO KIITHH 3 aKTHBHUMH SACPLSIMH
TBapHH HIIUX JOCIIHUX IPYI — YACTOIIOPOAHUX KPOJIiB MOPIJ MOATABChKE CPibiIo
i KamdopHikichKa.

CxeMH MDKIIOPOIHOTO CXPEIyBaHHS BifirpaloTh BaKIMBY POJIb Y MIPOTpaMax
PO3BeNeHHS KPOJIB, aJ)ke BOHH IO3BOJIIIOTH OLIHUTH €(EKTUBHICTh KOMOiHAIIi]
reHiB, 10 BiIMOBIZalOTh 3a peanizaiito GakaHWX MPOAYKTHBHHX o3Hak (Saadey et
al., 2008). Bizomo, 1o cXpenryBaHHs KPOJIB Pi3HUX TOPiX MOXKE MPHU3BECTH JIO
MOKpALICHHS. NPOAYKTHBHUX O3HAaK Yy IOTOMCTBa IODIBHSAHO 3 OaTbKIBCBKMHU
noponamu (sBuiie rereposucy). OqHaK, BaXKIMBO BPaXOBYBATH, IO CXPELIyBaHHS
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TAaKOX MOXC JaTHu Henepez[6aquaHi pe3yabTaTH, 1 He rapaHTye€, 1o mOoTOMCTBO

MaTuMe BCl OakaHi MPOIYKTHBHI O3HAKH.
VY nocnikeHUX HaMHU KPOJISIX MIDKIIOPOJHOTO TIOPHUIHOTO MOXOKEHHS OyI10
BUSIBJICHO BHILI 3HAUEHHS MapaMeTpiB, sKi XapaKTepU3YyIOTh aKTHUBHICTH si/iepellb.

e, B cBoro dYepry, cBimuuTh mpo BHmMU piBeHb cumHTEe3y PHK B KiiTHHAX i,
BINOBiTHO, Kpamii oOMiHHI mpomecH B oprai3mi. lle Moke BkasyBaTH Ha
TOTEHIiI{HY BHIY IPOXyKTHBHICTH TBAPHH.

Chen et al. (1998) zampomoHyBanu TinoTe3y, sKa MOACHIOE IOMiHYBaHHs
Saepis y MDKBHIOBHUX TIOpUAHWX TBapWH. BOHM BBakaioTh, M0 MaHWUN (EeHOMEH
CIIPUYHHIOETHCS pUrHideHHsM reris pPHK omHoro Buay iHIIMM, 110 IPU3BOIUTH
3min y metumroBanni JJHK i moaudiartii ricronis (Pontvianne, 2012). JTominyBauHs
saepels enireHeTHyHe i B riopuais excnpecist reHiB pPHK BinOyBaeTbest TUIBKM B
oaHoro i3 6atekiB (Chen et al., 1998).

25

20

Yucno AD B KAiTHHI
i

0-1,9 2-2,8 3,0-3,8 40-49 =5

—a—C —8—FK —8—T

Puc. 2. Po3nooin uacmomu A0 y inmepghpaznux nimgpoyumax piznux nopio
Kponie

Cxoxa KapTHHa CIIOCTEpIraeThCs 1 y aHaji3l JOCHIJHHX TpyN KpOJiB 3a
MOKa3HUKaMH «CyMapHa IUIOIIA siIepelb B SIIPi» 1 «4acTKa IUIOLIl sAepenb Bil
wroni sapa». IlokasHWK cyMmMapHOI IUIONII siepelbB KIITHHIY BCIX JOCIHITHUX
TBAapHH BMSBUBCS JOCHUTh MiHJIMBMM, BApilOIOUH Bif 5 MKM2 y ofHi€i 3 ocobuH
xanidopHilicbkoi mopoau g0 12 MkM?y OCOOMHM TiOPHMIHOTO MOXOJKEHHS.
(tabmumms 1).

[TapameTp «dJacTka TUIOHIi siAEpUS BiJ IUIONI SApa» CBITYATH IPO Te, IIO
Saeps 3aiMaloTh ONM3BKO TPEeTWHHW Iwiomi siapa miMmdormra. Leit moxasHuK
KoJuBaBcs Bif 26,1% y KpoJiiB mopoau mojiarascbke cpibmo 1o 29,4% y ribpuaHux
KPOJIB.
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Ta6umng 1. CepenHs KilbKicTh siiepelb HA KIITHHY, CyMapHa ILI0INA

silepenb B sIIPi Ta YacTKa Mol ssaepus Bia miomi siapa giMmpouura

m
apflMeTpI/I Mopoza
BI/IMlpIOBaHHﬂ
[TonTaBceke cpibmo | KamidopHiiicbka lopuon
n 30 25 21
Cepentis KUILKICTE 2,97+0,48 2,85+0,50 3,5140,68
SI,HepeHL Ha KHITI/IHy, n
C
yMapHa IOt 8,70+1,40 8,32+1,98 9.33+1,90
Anepenb B AApi, MKM
Hacma momi AOBiA | 56 10, g9 24305162 | 29,4042,50
wromi siapa, %

VY rpymi KpomiB TiOPHUIHOTO MOXO/HKEHHS BCTAHOBJICHO JOCTOBIPHO BHIII
3HAYCHHS MAapaMETPiB  sAAepellb MOPIBHAHO 3  JOCHIDKCHHUMH [PyIaMu
YHCTOIIOPOTHUX KPOJIIB MOPI MONITAaBChKe Cpibiio 1 KamidopHiiickka. e cTocyeThes
cepenHbol KimbkocTi simepenb (p<0,05), cymapnoimmomnt saepers (p<0,05) Ta
cepeHbOT YaCTKH IO saepiis Bij o sapa (p<0,05) (puc. 3).

He crocrepiraioch CTaTHCTUYHO 3HAYYNIMX BiJMIHHOCTEH 3a CepeHIMHU
3HAYCHHSMH KIUTBKOCTI, CyMapHOI IUIOIII SAEperb Ta YacTKU IUTONI SAEPIsS Bil
TUTOIII S/Ipa JIMQOIUTAMIXK TOCTIKCHIMH TPYIaMA YHCTOTIOPOIHUX TBAPHUH.

Li pesynbratu y3romkyrotees 3 nanuMu Oznurlu et al (2009), sxi BusBuIIH,
IO KUIBKICTh siiepellb, iX aOconoTHa 1 BiJHOCHA IO OyJNM BUIIUMH Y
AHTOPCHKUX KPOJIIB TMOPIBHSHO 3 HOBO3CJIAHACBKMMHU KpOJuKaMu. JlOCIiTHUKY
TaKOX CIIOCTEPIraly MO3UTHUBHY KOPEJSIMiI0 MK KiJIbKICTIO aKTHBHUX sJepelnb
IIUTBHICTIO BOJIOKOH Y @HTOPCHKUX KPOJIWKIB, SIKi MAIOTh BUCOKY MPOJIYKTHBHICTH
BOBHH.

IIpoBeneHuit aHai3 03HAK, IO XapaKTEPU3YIOTh CTaH AACPEIb Y JOCIIHKCHIX
TPy KpOJIiB, MOXE CBIMYMTH NPO iCHyBaHHS INEBHOTO 3B’SI3Ky MK HUMH. {7
MEpeBIpKU [FOTO MPHITYIIEHHA OyiIHM po3paxoBaHi Koe(imi€eHTH KOpemsmii Mix
MOKAa3HUKAMU CEPEIHBOT KITTBKOCTI sZepelb Ha KIITHHY Ta CyMapHOI IUTOIII Sepelb
B S/Ipi, 2 TAKOXK MiXK CEPEIHBOIO KUTBKICTIO S/IEpPellh Ha KIIITHHY Ta YaCTKOFO IDIOIII
simepIst Bin miomli sapa. Sk mokaszaB aHami3, YBCIX JIOCHITHUX TPYMax KiIbKiCTh
s7epellb CTATUCTHYHO JIOCTOBIPHO KOPEIIIOE 13 CyMapHOIO IIOIIEHO siepelb y Sapi
wiitaan (r=0,54, p<0,01). Kopemsiist Mix KiJbKICTIO siAepelb Ta YaCTKO IO
sepIst Bij ot siapa 6yia cnadkoro (r=0,28, p<0,05).
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Puc. 3. UHucnoei 3nauennn napamempie, w0 XapaxKmepusyiomo
aKmueHicmos a0epeus y timpoyumax Kpouie: a) cepeons KibKicmo sdepeus na
Kaimumny; 6) cymapua niowa soepeus 6 A0pi aimpoyuma; ¢) uacmra naowi A0
610 nowi aopa nimpoyuma
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OOroBopeHHsI OTPHUMAHHMX pe3yJbTATIB JOCTiM:KeHHA. BusHaueHHs
napaMeTpiB  SIEpLUEBHX OpraHizaTopiB y MeTadasHHX XpOMOCOMax CTao
MOMMPEHAM  METOJOM  JOCITIDKEHHS MDKXPOMOCOMHOTO, MIDKKJIITHHHOTO,
MIKIHIUBIIyaJTbHOTO, MIDKBHIOBOTO Ta MIKIOMYJSIMIHHOTO MOMiMOp(hi3My.
BopHowac mommMpeHHs HaOyBarOTh JIOCHIJDKEHHS IOXIAHUX CTPYKTYp paloHIiB
SZIEPIICBAX OPTraHi3aTopiB — syepens y sapax inTepdasaux seiikonutis (Wang,
Lemos, 2017).

BukopucranHsi sIepleBUX OpraHizaTopiB SK TecTy, LI0 XapaKTepH3ye
(hizionoriyaMil i TPOTYKTUBHUI CTaH OpraHi3My 3aciIyroBye Ha yBary. OCTaHHIMHU
pPOKaMH JOCII[DKCHHS MapaMeTpiB siepus HaOylIH ITHPOKOTO 3aCTOCYBAaHHS B
MEIULYHI Y MPOTHOCTUYHUX LUISAX, JUIs JIarHOCTUKU OHKOJIOTTYHUX 3aXBOPIOBaHb
(Derenzini et al., 2009; Donizy et al., 2017).

VY CUIBCEKOTOCIIONAPCHKUX TBAPHUH PiBEHb aKTHBHOCTI ALISHOK XPOMOCOM, B
SAKAX JIOKaJi30BaHI KjacTepu puUOOCOMAaNbHUX TeHIB 1 sKi BIINOBIZAIOTH 32
(dbopmyBaHHS sSIepls, MOXE CIyryBaTd B SKOCTI OJHOTO i3 MapkepiB
KUTTE3AATHOCTI 1 mpoaykTuBHOCTI (McStay, 2016). IIpoBeneHi HUTOreHETHYHI
JOCHIJDKEHHSI TBAapHH CUIBCHKOTOCIIONAPCHKUX — BHIIB  MiATBEPIKYIOTH IO
ocobmuBicTk. Tak, JOCHiPKEHHST podll siaepenpb B iHTep(da3HUX JICHKOIMTaX CBHHI
nomalHpoi (Sus scrofa) BHABIIIM 3B’ 30K MiX iX IapamMeTpaMy Ta IPOJIYyKTHBHUMH
nokasunkamu tBapud (Skripkin et al., 2021).

BuBYeHHsI KapiOTHITy KOPiB MOJIOYHHX MOPIiJl YKPaTHCHKOI cesIeK T oKa3alio
BIIMIHHOCTI B aKTUBHOCTI S/IEPIIEBHX OpTaHi3aTOpiB y MeTadasHHX XPOMOCOMAax
MK YHCTOIOPOAHMMH 1 KPOCOpPEIHHMH TBapHHAMHU. Pe3ynpTaTH HOCHIIKEHD
3aCBIAYMIIM, 10 KUIBKICTh aKTUBHHX SIEPLEBMX OPTaHi3aTOpiB y XpOMOCOMax
JOCTIDKeHUX TBapUH JEMOHCTPYE acOLIaTUBHY 3aJIeKHICTh 3 MIBHAKICTIO CHHTE3Y
Oinka, HeoOXigHOTO 1yist peanizanii npoaykTuBHocTi. (Dzitsiuk et al., 2021).

Delany et al. (1994) mocmimumu moxiMopdi3M MOKA3HUKIB SAEPIS ¥ Pi3HUX
nomyssinisx Kyped. Le cBiguute npo pizHy aktuHicts p/IJHK, 1o B cBoto uepry
BIUIMBA€ Ha JKUTTE3NATHICTb, PICT 1 BIATBOPEHHS KypeH pIi3HOTO Hampsmy
MIPOAYKTUBHOCTI.

Klenovitskiy et al. (2019) y mocmimkenHi KapioTuiy Ki3 BCTAHOBHIIH, IO
TEHOTHUII TBapHH BIUIMBA€ Ha BEIMUYMHY O3HAK, SIKI XapaKTepH3YIOTb aKTHBHICTh
pubocoMaNpHUX TEHIB B IHTAKTHUX JIMQOIUTaX. ABTOPH IOBOIATH, IO MiX
yrcnoM kiacrepiB reriB pPHK i kinpkicTro 3agapboBaHIX a30THOKHCIHM Cpibiom
LEHTPIB B IHTAKTHUX JiMdounTax icHye NpsSAMHHA ITO3UTUBHMN KOpPEIALIHHMI
3B’SI30K.

Y myOGmikamnii mpo JOoCTiKeHHS apaMeTpiB saepus y iHTepda3sHux KIiTHHAX
KpOBI BiBIIi aBTOPH MOBIIOMIISIIOTB, 10 TiOPHIM POMaHIBCHKHX OBEIb 3 apXapoM 3a
YHCIIOM SiAEPelb JOCTOBIPHO INEPEBaKAIM YMCTONOPOJHMX POMaHIBCHKUX OBELb
(Klenovitskiy, 2021).

Oznurlu et al. (2011) y pe3ynbrari MHTONOTIYHUX TOCIHIKEHb MIHHIIHI
JINNUI BUCHOBKY, IO 30iMBIICHHS KIJTBKOCTI siiepelp B iHTep(hasHUX sapax
CBIIYUTH NP0 KITITHHHY TiIEPaKTUBHICTb, BUAKICTH MpoTideparii, Ta CeKpeTOpHy
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AKTUBHICTh KIITHHU. BOHM BBaXawTh, IO IUIONIA apPTripOQibHUX SICPLEBUX
OpTraHi3aTopiB y € MPOTHOCTHYHOIO 03HAKOIO SKOCTI XyTpa.

Y Kpoysi MOMAamIHBOTO IOCTIDKCHHS paioOHIB sIEpLIEBUX OpraHi3aTopiB
NPOBOAMIIMCH Ha Ipernaparax MaTada3HHX XpOMOCOM, OTpPUMaHuX micis 72-
TOAMHHOTO KyJIbTUBYBaHHS KIITUH KpOBI 3a CTAaHJApTHOK METOJHUKOIO
(Monteagudo, Arruga, 1991; Martin-DeLeon, 1978.). BcraHoBiieHo, 10 sAepIEBi
OpraHi3aToOpH y KpoJsi pO3MillleHI Ha KOPOTKHX Iuleyax xpomocoMm 13 16, 20, a
TaKOX y TEJIOMEPHii 00acTi moBrux rieueit xpomocom 21 (Monteagudo, Arruga,
1991). 3a pesynbTaTaMH IOCIIKEHb, CIIOCTEPITAETHCS  IHAWBIXYATBHHI
noiiMopdi3M sAepIeBHX opraHizaTopiB. JOCHimKeHHS SAepueBUX CTIPYKTYp Y
KPOJIMKIB TaKo TpoBomuanck Ha oomutax (Sutovsky et al., 1993). Jocmimuuku
BCTAaHOBWJIM, IO KOHICHCALS XPOMOCOM B OOIMTAax KpOJIMKa BiIOyBa€THCS
OJTHOYACHO 3 YUIUIbHEHHSAM sepls, 3anekHuM Bin cuHTesy pPHK, 1 mepenye
pYHHYBaHHIO epHOT 00OJIOHKH Ta BiJHOBJICHHIO MEHO3Y.

Ha »anp, nocnipKeHHs SAeplieBUX OpraHizaTopiB y CUIbCHKOTOCHOAAPCHKUX
TBapHH BHUCBITIIIOETHCS Y HAYKOBIH JIiTepaTypi oOMexeHo. 30KpeMa, BIICYTHI IaHi
PO AOCIIKEHHS siAepelb Y iHTeppa3sHuX KIiTHHAX neprdepiiHoi KpoBi KpoIiB.

HasBHI mociipkeHHs siA€pLEBHX OPraHi3aTOpiB y TBapHH IHIIUX BHIIB HE
JAIOTh TPSMHUX IMiATBEP/UKEHb 3B’S3KYy MK KiNBKicTIO 3adapOoBaHMX saeperb
inTepdazHux niMmdonuTaxTa sjeple OopraHi3ylo4uMH pailoHaMH y XpOMOCOMaXx.
[IpoBenenns aHaiizy Mopdonorii saepelp y iHTephasHuX KIITHHAX KPOBI TBAPHH
pi3HUX BHUMIB, AKi BiAPI3HAIOTBCS 3a KibKicTio kimactepiB reHiB pPHK, moxe
JIOTIOMOTTH OTPUMAaTH TakKi JoKa3W. [IOpiBHSHHS pe3yibTaTiB AOCTIUKEHb Ha
KPOJSIX 3 JaHUMH IO IHII BHIAM TBAPHUH MOXE JaTH I[iHHY IH(pOPMAILi0 Mpo
EBOITIONII0 Ta QYHKIII siAepeBux opradizaTopiB. ToMy mornmuOieHi JOCTiHKEHHS,
CIpsIMOBaHI H BUBUCHHS MeXaHi3MiB perymii ekcipecii reHiB pPHK Ta ix 3B 53Ky
3 SJEpLUEBUMH OpPraHi3aTOpaMHd, MOXYTbh 3HAuHO PO3LIMPUTH PO3YMIHHS LUX
CTPYKTYP.

BucnoBku. JlocinipkeHO aKTHUBHICTB siiepelp y iHTepdasHux miMbonnTax
nepudepiiHoT KpOBi KPOJIiB MOPi MoaTaBchke cpibdio, kKamidopHiiichbka Ta TiOpumiB
Ta BCTAHOBJICHO MOMIMOP(}I3M 3a HOCHIIPKEHHMH MapaMeTpamMH aKTHUBHOCTI
S7epelb.

BusBneHO CTaTHCTHYHO 3HAYYIly PI3HHUIIO MDK JOCTIIHUMH TPyHaMH
YUCTOIIOPOAHUX 1 TIOPUAHUX KPOJIIB 32 MOKa3HUKAMH CEPEIHBOTO YHCIO SIepelb
Ha KJITUHY, CYMapHOi CepelHs IUIOIII sSAepenb Ha KIITHHY 1 YaCcTKU sAepenb Bij
TUTOII s/pa JiMQoIuTa.

KopensmiitHuM aHaai30M BCTAHOBIEHO CTATUCTUYHO JOCTOBIPHY KOPETSIIIO
MDK KUIBKICTIO siIepelb Ha KIITHHY Ta CyMapHOIO IUIOLICIOsAEPELb Y SIpi KIITHHA
(r=0,54, p<0,01), atakox i Mix KiJIbKICTIO siIepelb 1 YaCTKOIO IO SIAEPIs Bif
wromti sapa (r=0,28, p<0,05).

PesynbraTé MOPIBHAUIBHOTO aHAJ3y MOCTIHKCHHUX IMapaMeTpiB aKTHBHOCTI
ANEPHUX oOpraHizaropiB y miMdouuTax mnepudepiiHoi KpoBi KpojdiB mopia
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HoJNTaBChKe Ccpidio, KamiopHilichbkoi 1 riOpuaiB cBiguaTh PO OLIBII BHCOKY
AKTHBHICTB sIIepellb Y TBAPHH T1OPUIHOTO MOXOKEHHS.

OTxe, BUBUEHHS aKTHBHOCTI SUICPIIEBUX OPTaHI3aTOPiB y KIITHHAX CCABIIIB,
30KpeMa ClIbCHKOTOCIOAAPCHKUX BHIIB, HAaOyBa€ OCOOJMBOTO 3HAYCHHS JUIS
NPUKJIAJIHUX JOCIIKEeHb, OCKUIBKH IX MapaMeTpH xapakTepusytots cunre3 pPHK,
BioOpakatoTh TpomiepaTHBHUA IOTEHIiaN KIITHH Ta JO3BOJAIOTH OIIHUTH
O1JIKOBO-CHHTETHYHY (YHKIIO KITHHH. Y IEPCIEKTUBI pPE3yJNbTaTH TaKHX
JIOCITIPKEHb MOXKYTh OyTH BUKOPUCTaHI AJIs1 OLIHKY ITOTEHLIHOT 3JaTHOCTI TBAPHH
IO peaizamii MpoAyKTHBHHUX O3HAK.
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The study of animal nucleolar organizers makes it possible to assess the level
of functional activity of 18S/28S ribosomal genes involved in protein biosynthesis.
The aim of the work was to study the signs of nucleoli activity in the interphase blood
cells of rabbits of different breeds of Ukrainian breeding.

In the experiment, 4-month-old female rabbits of the Poltava Silver breed (n =
30), Californian (n = 25), and their hybrids (n = 21) were used. Zones of nucleoli in
intact blood lymphocytes were studied according to the method of Howell and Black
(1980). The preparations were stained with a solution of 50% AgNO3 with the
addition of a 1% solution of formic acid and incubated in a humid chamber at a
temperature of +60 °C. Microscopy was performed using a microscope "ZEISS,
Germany" (magnification 10%100). At least 200 interphase cells were studied in
each animal. The activity of nucleoli was evaluated according to the parameters: the
average number of nucleoli in the nucleus (nNR), the total area of the nucleus in the
nucleus (XSNR, um?2), and the share of the area of the nucleolus in the area of the
lymphocyte nucleus (AXSNR, %). Statistical analysis was carried out using standard
variation statistics programs included in the "STATISTICA" (2020) program
package. The average number of nucleolar cells varied from -1.70+0.08 in
California rabbits to 5.90+0.29 in hybrid animals. A statistically significant
difference (p<0.05) was found between the experimental groups of purebred and
hybrid rabbits. The coefficient of variation of the average number of nucleoli per
cell was at the average level of variability: 20.58% in rabbits of the Poltava silver
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breed, 19.50% in the California breed, and 16.49% in hybrids. The total area of the
nucleus in the cell in all experimental animals varied from 5 um2 in one of the
individuals of the California breed to 12 ym?2 in individuals of hybrid origin. The
share of the area of the nucleus from the area of the nucleus in Poltava silver,
California, and hybrid rabbits was 26.10+1.80%, 24.30+1.62, and 29.40+2.50,
respectively.

Correlation analysis revealed a statistically significant relationship between
the number of nucleoli per cell and the total area of the nucleolus in the cell nucleus
(r = 0.54, p<0.01) and between the number of nucleoli per cell and the fraction of
the area of the nucleolus from the area of the nucleus (r = 0.28, p<0.05) in Poltava
silver rabbits.

Polymorphism was established according to the studied parameters of nucleoli
activity in intact peripheral blood lymphocytes of Poltava silver, California, and
hybrid rabbits.

The existence of a statistically significant difference between the research
groups of purebred and hybrid rabbits in terms of the number of nuclei per cell, the
total area of nuclei per cell, and the fraction of the nucleus from the area of the
lymphocyte nucleus has been proven.

The results of a comparative analysis of the studied parameters of the activity
of nucleoli in peripheral blood lymphocytes of rabbits of the Poltava silver,
California, and hybrid breeds indicate a higher activity of nucleoli in animals of
hybrid origin.

Key words: nucleus, lymphocyte nucleus, rRNA genes, Ag-banding, rabbits.
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®OPMYBAHHS OCHOBHUX IMTPOAYKTUBHUX O3HAK HOPOK
HACTEJIb PI3HUX BIATIHKIB 3AGAPBJIEHHS XYTPA
Kopx O.B., xanoudam c-e nayx
Inemumym meapunnuymea HAAH m. Xapxis, Ykpaina, korhoksana@gmail.com

JKusa maca i posmip HOpoOk nacmens 00YMOBIIOBANUCA CIMAMMIO | KOAUBAIUCA
3a1eXHCHO 810 8IOmMIHKI6 3abapenentns xympa. OOIPYHMOBAHO, WO K HA MOMEHM
b6OHIMYBanHs, MAaxK i Ni020MOBKU 00 20HY, 36iPi CepedHb020 GIOMIHKY 3a0ap6IeHHs.
Xympa Kpawje pociu i Maiu CYmmeay nepesazy 3a JHCUgor Macor HAo po8eCHUKaMU
memMHOo20 ma Haniememnoz2o siominkie. Camyi 3a 6eUHUHOIO NOKAZHUKIB 84208020 i
JUHIHO20 POCMY 5IK 3 CepisAMU, MAK I BIKOSUMU Nepiodamu 00CIi0Y NepesepuLysanu
camuysb. AHanizylouu ompumani Oati, ciio 8i03HAYUMU, WO HOPKU BCIX SPYN Yoice HA
MOMeHm OOHIMYBAHHA 00CA2IU OOCMAMHBO BUCOKOI JHCUBOI MACU, AKA 6apil08dnd
8i0 2637,1 2 0o 3360,0 2 y camyie ma 6io 1153,1 2 00 1569,4 2 — y camuysb. 3a
npogedents nepuioi cepii 00CHIONCEeHb JHCUBA MACA CAMYIB | camMulyb CepeoHbo20
8IOMIHKY 3a0apeneHHs: Xympa Ha MomMeHm 6onimysants 6yna 8ionosiono na 20,0 i
20,5 % 6invwia, nopieHAHO 3 HOPKAMU MEMHO20 GIOMIHKY 3abapenenuss xympa. I3
8iKOM camyi He nuute 30epe2iu C8010 nepesasy 3a HCuo MAcol, dne U 30inbuunu
ii nopisuano 3 memuumu 36ipamu Ha 24,9 %, y moii uac ax y camuys ysa 8ioMiHHicmMb
6yna muuwe na 11,2 % 6invworo. Pazom i3 nepesedenHsim 36ipie yCix epyn Ha payionu,
AKI BUKOPUCTNOBYBANU 8 NEPi00 Ni020MOBKU 00 20HY, JHCUBA MACA CEPeOHiX camyie
suusunacs na 13,4 % i camuyv — na 19,6 %, memnux camyie — na 16,8 % i camuyw
— Ha 12,9 %, nopieHAHO 3 JICUBOI0 MACOK HA MOMeHm OOHImMy8aHHs. Ananociuny
KapmuHy wo0o 3MiH Jcugoi macu no nepiodax pocmy cnocmepieanu y opyey i
mpemio cepiro 00CIIOHCEHD.

Hopxu cepeouvoco 6iominky 3abapeieHHs Xympa 6UsGUNUCS He MILbKU
sadicuumMu, ane i 008UUMU, NOPIBHAHO 3 AHAI02AMU THWUX 8i0minkie. Ha momenm
Oonimyeanms. cepeous 006dCUHA MYAYyoa y camyié cepeonboco GIOMIHKY
3a0apéneHHs Xympa 6 nepuiy cepilo 00CHiONCeHb nepesunysdnd yeil NOKA3HUK,
HOPIBHSHO 3 CaMysMu memHo2o eiominky na 4,2 %, y opyey — na 10,6 %. Piznuys
MIdHC CaMyAMU CcepeOHbo20 GIOMIHKY | HANIGMEMHUMU POBECHUKAMU CMAHOBUNA
8ionosiono 3,1 %, y opyey cepito docniodceny ma 4,9 % — y mpemio. Camuyi
cepeoHbo2o GIOMIHKY 3a0apeieHHs Xympa 3HAYHO NepesepuLy8an pPoBeCHUYb
memHO020 8IOMIHKY% y nepuiitl cepii docniodxicens piznuys cmanosuia 5,8 %, opyeii
— 13,6 % i mpemii 8,7 %. Biominuicmb, NOPIGHAHO 3 HANIGMEMHUMU AHANO2AMU,
cmanosuna 6ionogiono 6,9 i 3,0 %.

36epmac na cebe ysazy me, wjo 3a HE3HAYHUM BUKIIOYEHHAM, 38 A30K MIdHC
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OCHOGHUMU NOKA3HUKAMU V Mamepié | NOMOMKI6 GIPOCIOHO 3HAUYWUL, HIdNC )

bamvkis. [lomomxu, marouu 00HAKo8i 3 bambKamu 6iIOMIHKU 3a0apeleHHs Xympa,

PIBHUNUCS 6I0 OCMAHMIX 34 XAPAKMEPOM 38 SA3KY 3 HCUBOIO MACOIO MA O0BIHCUHOIO
mynyba, i Hagnaxu.

Hamomicms, Oominyrouutl 8ucokogipocioHuii 6naué Ha pPi3HOMAHIMHICMb
6iominkis 3abapenenns xympa cunie (17,4 %) npossunu 6amexu, a douox (17,9 %),
Hasnaxu, — mamepi. Bniue 6iominkie 3a0apeieHHsa Xympa Ha hopmy6aHHs cepeonix
HOKA3HUKIE NOMOMKIE BPOCMENCYBABCSL T 34 JHCUBOIO MACOI0 MA Q0BICUHOIO MYTYOdA.
OO0Hak, cnio 3a3Hauumu, Wo HA CUHIB, NOPIBHAHO 3 OOYKAMU, OINLUUUM BUABUBCA
enaue eenomuny 06ox bamoxie — ¢ionosiono 10,7-18,3 % ma 12,1-16,1 %.

Knrwowuoei cnosa: nopxu nacmens, 6i0minox 3a0apeneHHs Xympa, Jcuea Macd,
dosoicuna mynyoa, 6OHImMyeanHs, Ni020mMoeKa 00 20HY.

AxtyaibHicTs. CyyacHe 3BIpIBHHLTBO YKpaiHU € BY3bKOCHELiaJli30BaHOIO
rajgy33i0 TBapMHHHITBA IEPEBaKHO OPIEHTOBAaHOI HAa BHPOOHHUITBO XYyTPOBOI
nponaykiii [1]. Birtum3HsiHa raiqy3p Ha pIi3HHX eTamax CBOrO (YHKIIOHYBaHHS
3a3HaBaja K HAMBHIIOTO PO3BUTKY, HanpukiHIi 1970-1980 pp., Tak i maxiHHsg — Ha
moyatky 1990-2000 pp. Y 2001-2009 pp. mo3uTHBHA TCHACHIIIS IIOI0 cTa0imi3amii
Ta MOCTYMOBOTO HAPOIIyBaHHs 0OCSTiB BUpoOHUIITBA BigHOBMIacs [2, 3]. [Ipore,
HACTYIHE MECSATUIITTA CTaJ0 CIPABXKHIM BHKJIMKOM IS Taly3i, 1o Oyio
3YMOBJICHO TMOTIPIIEHHSIM  3arajlbHOr0  €KOHOMIYHOrO CTaHy B  KpaiHi,
JIE3IHTETPAIliEr0 CTATUX FOCHOJAPCHKUX 3B’ SI3KIB 1 CHCTEM MOCTAYaHHS Ta peastizariii
nponykuii [4, 5 ]. IIpu ToMy 1110 SIK IeCTPyKTHBHI MOIT B KpaiHi, Tak 1 32 KOPJOHOM
3arpoxxyBanii npodeciiiHiii aisuibHOCTI Tany3i B Ykpaini. I came Ta, He3HauHa
YHCEJIBHICT TOCIOJApCTB, IO BUTPHMala THCK HETaTUBHOI CHTyamii y
HaJICKJIQJIHUX YMOBaX CbOTOJICHHSI Jlo1aa Hafil Ha BiIPOPKEHHS Talry3i.

Binmpomkenns 1 cra0imizamis BITYM3HSHOI Taly3i 3BIpIBHHIITBA BHMArae,
HacamIiepes, PO3MIMPEHHs Ta IOIIMOJIECHHS CeJeKLiHHO-TIIEMiHHOI po0oTH, sKa
nepeabadae Oe3lepepBHY peaizallifo KOMIUIEKCHOI CHCTEMH JIEBHX 3aXOJIiB,
CIPSMOBAHUX Ha 30epekKeHHS TeHO(POHAY, MMOCTiHHE MiABUICHHS NPOIyKTHBHUX,
MOJIMNIICHHS  IUIEMiHHMX  SIKOCTeH  3BipiB,  IIMPOKOTO  3aCTOCYBaHHS
BHYTPIIIHBOIIOPOTHUX TPHUHOMIB mH000py 1 miabopy Ta KOHTPOIIO 3a mepedirom
CEJICKIITHOTO TIPOIIeCy 3a O3HaKaMH, 10 CENEKI[IOHYIOThCS [6].

Sk xoHCTaTyI0TH [7, 8], cenexuiifHO-TuIeMiHHA POOOTa 31 3BipaMu BCiX BHIB €
OJTHMM ¥ 3 KJIFOYOBMX YMHHHMKIB IJIBUILEHHS IX MPOAYKTUBHOCTI Ta MOJIMIICHHS
SKOCTI XyTpa i epEeKTUBHO BEIEThCSl HA BUCOKOMY PiBHI JIMIIE Y CIIEIiali30BaHUX
BEJIMKUX TOCIIO/IAPCTBAX. Y KOHTEKCTI BKa3aHOTO HalBaXKJIMBILIMMU CENCKIIHHUMU
O3HaKaMM XyTpOBHX 3BIpiB, 32 SIKUMH BH3HA4aTh IUIOLIY IIKYPKH, BBaXarOTh X
JKMBY Macy 1 po3wmip Tina [9]. 3a BIANOBIAHMX YMOB I HOKa3HUKH Y KMBHX 3BIpiB
BUKOPUCTOBYIOTH K iHINKATOP KITBKICHOTO BU3HAYCHHS pO3MIipy Ta AKOCTI ITKYPOK

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

87
micis 1x 3a00r0. OKpiM TOTO, 3a )KUBOKO MACOIO 3BipiB OE3MOCEPEAHBO CYISTH IPO

CTYMiHb BrOJJOBAaHOCTI, HEPiZKO Oe3 BpaxyBaHHs JOBXHHH Tina. [Ipore, nuie ogna
JKMBa Maca He Ja€ JOCTEMEHHOI YSBH IO iX BroJOBaHICTh. 3BaKAOYM Ha Te, IO

pOo3Mip 3BipiB, 30KpeMa HOPOK, BapitO€ B 3HAYHHUX YHCIOBUX MEkKaX, BATOBUI 1HICKC
Ha piBHI 24-26 OIWHWI € ONTUMAIBHUM, TOHMI AK 32 IHIMHAX IOT0 BEIHYHH
BiITBOPIOBAJIbHA 3AATHICTH 3BipiB 3HIKYyeThes [10, 11]. Li kinmbKicHI cenmekmiiiai
03HAKH XapaKTePU3YIOThCS CEPEAHIM Ta BUCOKHM PiBHEM YCIAJIKOBYBAHOCTI.

Busnauny pois y GopMyBaHHI SKICHIX O3HAK XyTpa 3BipiB BiJirpae 3arajibpHe
3a0apBleHHS Ta WOTO BIATIHKH, SK MPOBIAHI CENEKUiHHI O3HaKW, IO TaKOX
3a0e3neuyroTh TOBapHy WIHHICTH IIKYpok [12]. Cuix 3ayBakuTH PO HAasBHICTH
BHCOKOT'O PiBHS 3QJI€)KHOCT] IHTEHCUBHOCTI 3a0apBJICHHS 3BipiB, 30KpeMa HOPOK, Bil
reHeTHYHUX YMHHUKIB [ 13]. HaroMicTb, 10IaTKOBY 3HAUyLIICTh Y IUIEMIiHHIN poOOTI
3 HOpPKaMu HaOyBae BH3HAYEHHS XapaKTepy i CHJIM KOPEJUIHHHUX 3B’S3KIB MIX
OCHOBHMMH  CENICKI[IHHUMH O3HaKaMH Ta XapakTepy YyCHaJKOBYBaHOCTI
3a0apBICHHS XyTpa SK BaXXIMBUX KPHUTEPIIB OLIHIOBAHHS YCHIITHOI peaii3armii
cemeknii [14-17]. OOrpyHTYBaHHsI OKpeCICHUX MUTaHb BU3HAYAE aKTYyallbHICTH Ta
MPaKTUYHY HIHHICTH MPOBEACHOI POOOTH.

Mera pgocaimkens. BmsHauutm OCHOBHI mapameTpu  (opMyBaHHS
MPOAYKTUBHHUX O3HAK HOPOK MACTENb 3aJIeKHO Bifl BiITIHKIB 3a0apBIICHHS XyTpa.

Marepiaian i merogn. EKCIiepEMEHTAIbHY YaCTUHY POOOTH BUKOHYBAIH Y
BUPOOHMYMX YMOBax HOpPKIBHHYOI (epMH IUIEMIHHOIO 3BipOrocrojgapcraa
«UYepsona Ilonsina» JloOpoBenuukiBcbkoro paiiony KipoBorpazackkoi oGnacti Ha
HOPKaX KOJLOPOBOTO THUITY MACTENb. 3AralbHUA MacHB HOPOK 3BipOroCIofapcTBa
I[bOTO THUITy IPEJCTABJICHUH YNUCTOIMOPOJHUMH TBAapMHAMHU THUIIOBHMH JUIS CBOET
MOPOJHOI TpymH, sKi, 3a JaHUMH OOHITYBaHHS OCHOBHUX IIOKa3HHKIB
MPOJYKTUBHOCTI Ta SIKOCT1 XyTpa, BIIIOBIJaJIM BUMOTaM KJacy ejiTa Ta IepLuiomy
[18]. Ilepen mouaTkoM AOCHiAy BCE IIIEMiHHE IIOTOJIIB’S HOPOK OLIHWIN 3a
3a0apBICHHSAM XyTpa i Ha MiACTaBl FOTO TBAPHH MOAUIIIN CIIOYATKy Ha TPYMH 3
CepeIHiM i TEeMHUM BiATIHKaMH, a B IOAAJBIIOMY BHAUIMIN TPYIy 3 HAIIBTEMHUM
BiJITIHKOM, SIKi BUBHAYWIIM 32 BHPAXEHICTIO THIOBUX JJISI KOKHOI TPYNH KOJIBOPY
OCTBOBOTO Ta ITyXOBOTO Bojoccs. Jlo cepemHpOro BiATIHKY BiJHECIH HOPOK, SIKi
MaJll KOPHYHEBY OCTh 3 J100pe BUP)XKEHUM OJIAKUTHO-CIPUM BIJITIHKOM Ta cipuii 3
JIETKUM KOPHUYHEBUM BIITIHKOM ITyX. HamiBTeMHI pOBECHHKH XapaKTepH3yBaHCs
KOPUYHEBOIO OCTIO 3 MEHII OJIAKUTHO-CIPUM BIATIHKOM Ta CIpUM 3 KOPUYHEBHM
BIATIHKOM IyX. Y TpyIi 3BipiB TEMHOTO BiATIHKY IepeBakajla KOpHYHEBA OCThH Ta
cipuii 3 KOpUYHEBUMH BEpXiBKAMH ITyX.

[Ticns mpoBeneHOi OIiHKK 0OpaHOTO AJIS JOCHTITy TOTONIB’S 3@ BiATIHKAMH
3a0apBJICHHS XyTpa 3OIHCHWIM TONMIIyBalnbHUA migbip map (romo Ta
rereporennuii). [TinGip map 3BipiB BHKOHAIH 32 METOJOM AHAJIOTIB 3 YPaXyBaHHAM
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BiKy, ()i310JIOT1YHOTO CTaHy, BITHOCHOI BUPIBHSHOCTI 1 SIKOCTI XyTpa Ta BIATIHKY

Hioro 3abapsiienns [19]. EkcniepiMeHT BKIIIOYaB TpH cepii.
Y pamkax mepmoi cepii HayKOBO-TOCIIOJApCHKOTO JIOCHIAYy BHBYAIH
NPOJIYKTHUBHI 03HAKM Ta SIKICTh XyTpa 3BipiB KOJHOPOBOI'O THILy HACTEIb 32 PI3HUX

BapiaHTIB mig00py 6aTHKIBCHKHX Map 3 ypaXyBaHHAM BiITiHKIB 3a0apBICHHS XyTpa.
J7s 1boTO 3 OCHOBHOTO CTajAa TBapWH, HAasSBHHUX y T'OCIOJAPCTBI, CEPEAHBOTO Ta
TEMHOTO BiITiHKIB 3a0apBiicHHS XyTpa CHOpPMyBadM UYOTHPH BapiaHTH (TpyIin)
migbopy map.

Cxema apyroi cepii ZOCIiAy aHANOTIYHA MEPIIii, IPOTE I IPYHTOBHIIIOTO
3’sICyBaHHs CIIEKTPY 3a0apBJICHHS XyTpa 3a pi3HUX BapiaHTIB Mi00py 0aTbKiBCHKUX
nap, po3MoALT MPOBOAMIM 3a HAMIBTOHAMH. ByJo 3aruiaHOBaHO CB’SATh BapiaHTIB
migbopy map.

VY Tpertiii cepii Hociiy caMmIliB TEMHOTO BIITIHKY 3a0apBieHHs XyTpa, siKi He
BIJITIOBIZIaJTH BUMOTaM J1000pY 3a SKICTIO XyTpa Ta BiJATBOPIOBAJBHOIO 3aTHICTIO,
Oyno BHOpaKyBaHO 3 BHPOOHHYOTO CKJIAy M BHKIIOUYEHO 31 CXEMH IOCTIKEHb. |
MOJTaJTbINIA CEIEKIIHHO-TUIeMiHHA poboTa OyIa cripsMOBaHa HAa KOHCOJMITAIII0 03HAK
3BipiB 3a Oa)XKaHWMU SKOCTSIMH, 30KpeMa 3a BiATIHKOM 3a0apBieHHSA XxyTpa. Jis
TpeThoi cepii 0yino copMoBaHO IT’ITh BapiaHTIB MiIOOPY OATHKIBCHKUX Map.

Y nepion npoBeIeHHS JOCTIIKEHb PEXKUM JOTJISAY 32 3BipaMH, yTPUMAaHHS Ta
rofiBis Oynd OJHAKOBUMH JUIS BCIX MIAMOCTIAHUX TPym 1 BiANOBiZaIA
300TEXHIYHMM HOPMaM Ta rajy3eBHM PEKOMEHamisM. 3Bipodepma mpairoBaia 3a
NPUHLMIIOM  MiANPUEMCTBA  3aKPUTOTO  TUIy. YMOBU  YTpUMaHHI  —
3araJbHONPHUIHSATI, 110 MPAKTHKYIOTHCS B 3BIPOrOCHOAapCcTBaX YKpaiHu: y mienax
CTaH/apTHOI KOHCTPYKLii 3 HamiBBIAKPUTHMH OOKOBUMH CTiHKaMu JJIst
3a0e3medeHHs JOCTaTHROTO IPUPOIHOTO OCBITIICHHS. MaTo4HE IMOToJIiB’ S 1 CaMIiB-
IUTITHUKIB HOPOK PO3MIIllaliM 1HMBIqyaJlbHO, MOJIOJHSK JIO BiJICAJKH — pa3oM i3
camuisiMu. ITicist Bizcasku MOJIOJHSK /sl TIOAAJIBIIOTO BUPOLTYBAaHHS PO3IUISIN
3a CTarTio W yTpUMYBalW JIO TIE€pioJy TapyBaHHS MO JIBi T'OJIOBM OAHIET cTaTi
(camurrs + camuipst) abo pi3HOT (CaMulls + caMellb) y OJHIM KITITII.

J10o60Bi pamioHu MoBHICTIO 3a0e3neuyBainy 0i0oTiyHI MOTPeOH HOPOK SK 3a
3araJibHOI0 OITKOBOIO, TaK 1 MiHEpaJbHOIO MOXHBHICTIO. [ofiBmio 3BipiB
3MiHCHIOBAJIN 1HAMBITyadbHO, OJMH pa3 Ha J00y BpaHIl, 32 BUHATKOM Mepiony 3
KBITHSI IO dYepBeHb. PaimioHW y Mexax KOXKHOI cepii Jocmiay ckiagaid Ta
KOpEeryBaJi, BUXOASYH 3 HAIBHOCTI KOPMIB y rocrofapcTi. Twm romiBii — M’sco-
puOHuUi. J1000Bi paioHu, CKIaCHI JUIs 3BIpiB yCiX TPy, YIPOIOBK JOCIiAY Oyin
HNOCTIHHMMHU 1 ONM3BKUMHM 32 CKJIQJOM KOPMIB, KAaJOPIHHICTIO, BMIiCTOM
HepeTPaBHOTO NPOTETHyY, XKUY Ta ByrieBoAiB. OCHOBHY Macy KOPMiB 3aJI€XKHO BiJ
BiKy, cTaTi Ta (Di3i0JIOT1YHOTO CTaHy TBApHMH BKIIOYAIHM 10 CKJIAAy M’sCO-pUOHOI
rpynu (M’ sconpoaykti, cy6npoaykru I ta I kareropiit i puba).
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JKuBy Macy 3BipiB KOHTPOJIIOBAIM LIISIXOM 1HAMBIAYaJIbHOTO 3Ba)XKyBaHHS iX

Ha Barax JO DaHKOBOi TOAiBNi i HOIHHSA, 3 TOYHicTIO BUMIipy a0 *+10 r. [ns

3Ba)KyBaHHS! HOPOK BUKOPHCTOBYBAJIHU CIICLiabHY MAaCTKY.

Excrep’epri  ocoOnmBOCTi OymoBH Tyiay0a HOPOK YCTAHOBIIOBAIH 32
JMHIHHUMH TIPOMipaMH OKpEMHX CTaTeii Ha MOMEHT OOHITYBaHHS: NOBXHHY —
BHUMIPIOBaHHAM BiJI KiHIMKa HOCa J0 KOPEHS XBOCTA, 3 TOYHICTIO BUMIipYy 10 £0,5
cM; 00XBaT rpyAei 3a JJOmaTkaMu — BUMIPIOBaHHSAM MipHOO CTPIUKOIO, 3 TOUHICTIO
BuMmipy mo +0,5 cM. {1 BUMIpIOBaHHS IOBXHHH Tyly0a BHKOPHCTOBYBAIH
creniaJbHANR MipHUH CTaHOK.

Jlnst XxapakTepUCTUKH POCTY, 3a JaHUMH XHUBOi MacH (y Tpamax) Ta JOBXKHHH
Tyny6a (y caHTHMeTpax), pOo3paxOByBalW BarOBHH iHJIEKC, IIO XapaKTepHU3yBaB
CTYIMiHb BrOJIOBAHOCTI 3BIpiB Y Iepio/1 MiITOTOBKH J0 FOHY 32 (hOopMyIIor0:

I1=B/]1,

ne | — BaroBwmii inaekc; B — xuBa maca, r; J| — noBxwuHa Tyiry0a, cM.

CenexmifHO-TeHETHYHI MapaMeTpHd OCHOBHHMX MNPOJYKTHBHHX O3HaK HOPOK
BH3HAYAJIH Ha ITiJICTaBi pO3paxyHKy KOoe(]ili€HTiB yCIIaqKOBYBaHHS Ta KOPEISIIil.

[lepBurHuii 1HdpoBHIT Matepial, oOJepKaHWH B paMKax JJOCIiIKCHb,
OIpalbOBYBAIM METOJaMH BapialifHOT CTATUCTHUKU 1 aJrOpUTMIB, PO3pOOJIEHUX
M.O. TInoXiHCHKMM 3a BUKOPHCTAaHHS IEPCOHAIBLHOTO KOMIT'IOTEpa Ta IaKeTy
6a3oBux mpukiaaaHux nporpam Microsoft Excel, SPSS 15.

PesyabraTH pociairxkenb. 3a YMOB OJIHAKOBOI TOJNIBJII Ta YyTPUMaHHs
i IOCITiTHI 3Bipi pociu i po3BHUBAIHCS MO-pi3HOMY (Tabm. 1).

3a pe3ynbTaTaMM NPOBEJICHUX 1HIUBIAYaIbHUX 3BaKyBaHb YCTAHOBIICHO, IO
BUKOPHCTaHI METOAM MiJ00PY Map BIUIMBAIH Ha BEINYNHY )KMBOI MacH. YIIPOIOBK
JOCTI/KeHb y BCi BIKOBI mepioau, a caMe Ha MOMEHT OOHiTyBaHHs (7 MicsliB) Ta
HiArOTOBKM 10 TOHY (9 MiCsILiB), 3Bipi CEPEeIHBOTO BIATIHKY 3a0apBIICHHS XyTpa
Kpalle pociM 1 MajM CYTTEBY IepeBary 3a >XMBOI MacOl0 Haj POBECHUKaMHU
TEMHOI'0 Ta HAIlIBTEMHOTO BiATiHKIB. CaMIll 32 BEJIMYMHOIO ITOKA3HMKIB BaroBoro i
JHIAHOTO POCTY SK 3a CEepisiMU, TaK i BIKOBUMU MEPi0aMH JOCITi Ty IepeBepIIyBal
camHuIlb. AHAJTI3YIOYH OTPUMAaHI JaHi, CJIiJT BIA3HAYHUTH, III0 HOPKH BCIiX IPyH yKe Ha
MOMEHT OOHITYBaHHS JIOCSITIIN JTOCTATHHO BHCOKOI XKUBOT1 MacH, sika BapitoBaja Bij
2637,1£74,89 r no 360,0+39,66 r y cammiB Ta Bix 1153,1£22.81 r no 1569,4+17,54
r —y caMullb. MakcuMalbHa JKMBa Maca OKPEMHX TBapHH, HE3aJIE)KHO BiJl BIATIHKIB
3a0apBJICHHS XyTpa y nepiry cepito, cranosmwia 3400 ry camuis i 1710 r y camuis,
y apyry — 34401 1790 r Ta y tpetio — 3090 i 1650 r. [IpoTe 3axoau, sIKi IpoBOANIN
B TOCHOJApPCTBI 3 pEryJIOBaHHS BrOJOBAHOCTI 3BIpPiB, CHPWSUIM JEIKOMY
3MEHILEHHIO 1X )KHMBOI MacH y NepioJl MiIrOTOBKH JI0 TOHY. 3a MPOBEICHHS NepILOi
cepii ToCTiKeHb KHMBa Maca CaMIliB i CaMHUIlb CEPEeAHBOTO BiATIHKY 3a0apBICHHS
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XyTpa Ha MOMEHT OoHiTyBaHHs Oyna BixnosigHo Ha 526,9 i 235,9 r abo 20,0 %

(P<0,001) i 20,5 % (P<0,001) Oinbiua, MOPiBHSIHO 3 HOPKAMH TEMHOTO BIiATiHKY
3a0apBJIeHHS! XyTpa. I3 BikOM camili He Jiuiie 30eperii CBOIO IepeBary 3a )KHUBOIO
Macoro, ajne i 30UIBIIIIIN 1 TOPIBHAHO 3 TEMHUMH 3BipaMu Ha 545,7 r abo 24,9 %
(P<0,001), y To# wac K y caMuIIb 1151 BiaMiHHICTE Oyia mumre Ha 112,0 T a6o 11,2 %

6inprmoro (P<0,001). Pasom i3 mepeBeZieHHAM 3BipiB yCiX IpyH Ha paIlioHH, SKi
BUKOPUCTOBYBAJIM B IEpiof MiATOTOBKH IO TOHY, JKABAa Maca CEpeIHiX CaMIliB
suusunacs Ha 13,4 % (P<0,001) i camums — Ha 19,6 % (P<0,001), TeMHHX caMIIiB —
Ha 16,8 % (P<0,001) i camums — Ha 12,9 % (P<0,001), mOpiBHSIHO 3 )XKUBOK MACOTO
Ha MOMEHT OOHITYBaHHSI.

Tadauus 1. OcHOBHI NOKA3HUKHM NPOAYKTHBHOCTI caMIiB Ta caMHMIb
0aTBKIBCHKOI0 NOT0J1iB’s1 HOPOK nmacTedb, X £S5 X

Biarinok n JKupa maca, r JloBxxuHa Koedimient
3a0apBIICHHS npu npu Tyny0a, CM | BrOZOBaHOCTI,
XyTpa OOHITyBaHHI i ArOTOBII 10 OJUHHUIIb
TOHY
Tlepiua cepist mociimKeHs (caMii)
Cepenniii 5 3164,0£102,25 | 2740,0+97,57 51,8+0,80 -
TeMuuit 7 2637,1£74,39 2194,3+53,67 49,7+0,29 -
Camuui
Cepenniii 42 1389,0+31,71 1116,1+22.83 41,7+0,24 26,8
Temuuit 38 1153,1+22 81 1004,1+16,49 39,4+0,30 255
Jpyra cepist nociiukens (camiti)
Cepenniii 6 3315,0+£39,48 2853,3+35,09 53,3+£0,42 -
Hamnisremuuii 15 3174,0+38,06 2723,3+£34,26 51,7+0,40 -
Temuuit 12 2741,7+34,04 2334,2+25,57 48,2+0,34 -
Camuni
Cepenniii 39 1569,4+17,54 1256,9+13,37 45,1+0,25 279
Hanisremuuii | 82 1409,4+13,72 1071,5£9,35 42,2+0,27 254
TeMuuit 58 1285,6+11,85 990,6+12,19 39,7+£0,26 25,0
Tperts cepist mociipkeHp (camiri)
Cepenniit 12 3360,0+£39,66 2945,8+30,73 53,7+0,28 -
HaniBremHwuii 12 3167,5+28,10 2734,2+37,14 51,240,32 -
Camuui
Cepenniii 54 1477,9+12,81 1157,4+12,03 44,9+0,20 25,8
Hanisremuuii 82 1385,3+11,94 1089,5+9,22 43,6+0,18 25,0
TeMuuit 18 1282,1+33,81 972,1+20,65 41,3+0,69 235

AHanoriyHy TeHAEHILI0 CIIOCTepiraiy i B Apyrii cepii nocniny. Cepenus >kiuBa
Maca CaMHIlb CEpeTHbOTO BIATIHKY 3a0apBIICHHS XyTpa Ha MOMEHT OOHITYBaHHS Ta
B MIEPiOJ MATOTOBKY 110 TOHY Oyia Oinbpmia BiamosinHo Ha 283,8 1 266,3 T ado 22,1
126,9 % (P<0,001), Hixk y Temunx, Ta Ha 160,01 185,4 ra6o 11,41 17,3 % (P<0,001),

MOPIBHSAHO 3 HAIIBTEMHUMHU 3BipaMHu. BiZIMiHHOCTI
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BiJJ3HaUCHI MK CaMIIMH BiIIOBIHUX BINTIHKIB 3a0apBiCHHS XyTpa. 30KpeMa, Ha

MOMEHT OOHITYBaHHs PIi3HHMIISI 3a KHBOKW Macow cTaHoBmiaa 573,3 r (P<0,001) i
141,0 r (P<0,05) a60 20,9 i 4,4 %, Ta npu miaroTosii go rouy 519,2 r (P<0,001) i
130,0 r (P<0,05) a6o 22,2 i 4,8 %, Ha KOPUCThb CEPEIHIX CAaMIiB, MOPIBHSIHO 3

TEMHHMH Ta HaIIBTEMHUMH POBECHHKAaMHU. Y MEHIIIH Mipi BU3HaUMIacs Iepesara
3a JKHBOIO Macol0 B IIMX BIKOBHX Iepiofiax y 3BipiB HAIIBTEMHOTO BIiATIHKY
3a0apBleHHS XyTpa: HAa MOMEHT OOHITYBaHHS CaMIli TNEpeBEpUIyBad aHAJIOTIiB
TEMHOTO BiATiHKY Ha 432,3 T a6o 15,8 % (P<0,001), a camurti — Ha 123,8 r 260 9,6 %
(P<0,001). V mepiox MiATOTOBKM 1O TOHY BCTAHOBJEHA paHilllc TiepeBara Mix
3Bipamu 30epersacs, ajic BOHA 3MeHInuIacs Bianosiauo 10 389,1 r (P<0,001) i 80,9
r (P<0,001) a6o mo 16,7 i 8,2 %. 3HIKEHHS >KHBOI MacH y CaMIliB 3a MEpPioj
BUPOILIYyBaHHs OyJM Maii’e 0JJHaKOBUMU. Bix OOHITYBaHHs A0 MiJrOTOBKH J0 FOHY
BOHH BTpavain Bix 13,9 % mo 14,9 % (P<0,001) sxuBoi macu. CaMulii B 1iei mepiosn
nepeOyBaiu y moOpiii BaroBiii KOHIMUIIIT, ajic BTPATH KUBOI MaCH B HUX CTAHOBILIH
BignoBigHo Bix 19,9 % mo 24,0 % (P<0,001).

VY 3akmouHii cepil eKCIepUMEHTY KPYIHIIMIAMHU BHSBHIINCS TAaKOX 3Bipi
CEepeHbOTO BINTIHKY 3a0apBieHHS XyTpa. HOpPKM HAIMiBTEMHOTO BIITIHKY
3a0apBIICHHS XyTpa POCIH JEIO ripiie, ajie Kpaiie, Bix TeMHoro. Camili cepeHboro
BIATIHKY 32 J>KHBOIO Macol TmepeBepuryBamu Ha 1925 r abo 6,1 % (P<0,001)
aHAaJIOTIB HAIIBTEMHOI'O BiITIHKY Ha MOMeHT OOHiTyBaHHs Ta Ha 211,6 r abo 7,7 %
(P<0,001) mpu migroToBIi 10 ToHy, a camuili Bigmosiguo Ha 92,6 r (P<0,001) i 67,9
r (P<0,001) a6o 6,7 i 6,2 %. Pi3HuIs 3a )KHBOIO MAacOK CAMHIIb CEPEIHBOTO i
TEMHOTO BiJITiHKIB 3a0apBieHHs XyTpa Ipy OOHITYBaHHI Ta y TepioJ MiZArOTOBKU 10
roHy cTaHoBuIa BignosigHo 195,81 185,3 ra6o 15,31 19,1 % 3a (P<0,001) B 06ox
BUTIAJIKaX MOPIBHSAHHA. Pa3oM i3 muM, SKOIO BiAMIHHICTH 32 JKHBOIO Macol MiX
CaMHUISIMH HAIIBTEMHOTO 1 TEMHOTO BIiATIHKIB 3a0apBlICHHS XyTpa Ha MOMEHT
6oniTyBanus Oyna 103,2 r a6o 8,1 % (P<0,001), To npu miaroToBIi 4O TOHY cTalla
cyrresimon 1174 r a6o 12,1 % (P<0,001). 3HmkeHHS >KHBOI Macu y CaMIIiB,
He3aJIe’)KHO BiA BIATIHKY 3a0apBieHHS XyTpa, 3a Iepiof Bix OOHITYBaHHS 10
MiATOTOBKH 110 TOHY cTanoBmwiIo 12,3-13,7 %, y camuup —21,7-24,2 %.

[ToBHime ysBIeHHS PO JNiHIHAN PiCT 3BipiB Ja€ BETMYNHA JOBXHUHU TyryOa.
Pe3ynbraTe BUMipIOBaHb CBi9aTh, 10 JOBXHHA TYyJIy0a SK y CaMIIiB, TaK i CAMHIb
30idpIIyBangaca AOCTaTHBO piBHOMiIpHO. OpHAK, HOPKH CEPEeIHBOTO BiATIHKY
3a0apBIICHHS XyTpa BUABWINCS HE TUIBKH BaXYHMH, ajie i JOBIIMMH, TOPIBHSHO 3
aHaJIoraMH iHIIMX BiATiHKIB. Ha MOMEHT OOHITYBaHHS cepe/iHs JIOBXKHMHA Tyly0a y
CaMIliB CEPeAHbOr0 BIATIHKY 3a0apBieHHS XyTpa B IIEpIIy CEpito JOCIiIKEHb
HepeBHIllyBajia Iel MOKa3HKK, IIOPIBHIHO 3 CaMIIMM TEMHOT'O BiATiHKY Ha 2,1 cM
abo 4,2 % (P<0,05), y npyry — Ha 5,1 cm abo 10,6 % (P<0,001). PizHuus mix
CaMIIMM CEPEJHbOr0 BIATIHKY 1 HamiBTEMHUMHM POBECHHKaMH CTaHOBHIIA
BiamosimHO 1,6 cMm a6o 3,1 % (P<0,05), y apyry cepito mociimpkens Ta 2,5 cM abo
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4,9 % (P<0,001) — y tpetro. Ha mpyromy Micui 3a UMM HOKa3HHKOM Oyna rpyma
CaMILiB HaIBTEMHOTO BIITIHKY 3a0apBJICHHS XYTpa, SKa Maja HEe3HAYHO MEHIIY
BIIMIHHICTh 32 JOBXHHOIO Tynyba — 3,5 cM abo 7,3 %, MOpIBHSIHO 3i 3BipaMu
TEMHOTO BIiATIHKY, aje Pi3HMII MDK HUMH Oylla TaKOXK CTaTHCTHYHO BIpOTiTHA
(P<0,001).

AHaIoTiyHI BiIMIHHOCTI CHOCTEpiraiy i 3a BH3HAYCHHS NOBXUHH TyiryOa y
camunb. CaMHIli CepeTHBOTO BiATIHKY 3a0apBICHHS XyTpa 3HAYHO ITePEBEPIITyBaIN
POBECHHIIb TEMHOTO BIATIHKY. Y TIepIIii cepii JOCTiKEeHb pi3HUL CTaHOBMIA 2,3
cm a6o 5,8 % (P<0,001), xpyriit — 5,4 cm a6o 13,6 % (P<0,001) i Tperiit 3,6 cMm abo
8,7 % (P<0,001). BigMiHHiCTh, MOPIBHAHO 3 HAIIIBTEMHUMH aHAJIOT'aMH, CTAHOBHIIA
BiamoBigHo 2,91 1,3 cM a6o 6,9 (P<0,001) i 3,0 % (P<0,001). Camu1ii HamiBTEMHOTO
BIATIHKY XyTpa 3a JOBXKHHOIO TyiIy0a TakoX IepeBepLIyBaIM 3a aHaJOTT4YHUM

MOKa3HMUKOM CaMHI[b TEMHOTO BIATIHKY, TPUYOMY SIK y MEpIIy, TaK i B IPYTY CEpiro
JOCTiay pi3HMISE Mix HEME Oyna Biporimaa (P<0,001).

BusnauenHs koedilieHTa BroJ0BaHOCTI CAMHII Y ITEPioJ MiATOTOBKH 10 TOHY
MOKa3ayio, M0 BiH 3ajeXaB SK BiJ JKMBOI MacH, Tak 1 BiJ NOBXHHHU Tyiy0a, i
3HAaXOJMBCS B MeKax 23,5-27,9 onuHwIi, 3a BipoTiAHOI pi3HUII MiX CEpeIHIMH Ta
TeMHUMH 3Bipamu sk B nepuriii (P<0,05), tak i apyrii (P<0,001) cepisx
JOCTIKeHBb. Y CTAHOBJICHO, YAM OUIBIIUME OYJIH KFBa Maca Ta JOBXHHA Tyry0a
3BIpiB, THM BHIIMHA criocrepiraBcsi 1 koedimieHT. OTKe, HOPKaM CEpeJHbOTO
BIJTIHKY MTPUTAMaHHI BHUIIIl MMOKA3HUKH JKUBOT MacH 1 TOBXKUHH TYJIy0a, TIOPiBHIHO
3 aHaJIOTaMH TEMHOTO 1 HAMIBTEMHOI'O BIATIHKIB. BOHM TakoX Manud OUIbIIUI
KoedimienT BrojosaHocTi. Lle nae miacTaBy BBaXKaTH, M0 B MOJAJIBIIOMY IIi
MOKA3HHUKH 3a0€3eUyBaTUMYTh KpaIly SIKICTh Ta TOBAPHY OLIHKY IIKYPOK.

BioMeTpHuYHHM OMpAIfOBAHHAM Pe3yJIbTaTiB JAOCIIy BHUSBICHO MO3UTHBHUM
3B’5130K MK IIOKa3HUKaMH HMBOI MacH Ta IUIOMI IIKypKH. Jlemmo yiTkimmii Bin OyB
y 3BIpiB CepeiHBbOro BIATIHKY 3a0apBieHHS XyTpa W BUpakaBcs HACTYIHHUMH
KoedimieaTaMu Kopeysimii: y cammiB — =+ 0,950 i camums — r = + 0,678;
HAITBTEMHOTO BiATIHKY — r =+ 0,727 1 0,638 i TeMHOT0 BiITiHKY — BiAIIOBITHO I = +
0,9501 0,215. 3B’s130K KHBOi MacH 3 JOBXXHHOIO Ty1yOa OyB BiamoBigHo r =+ 0,901
10,701; r =+ 0,808 1 0,572; r = + 0,552 i 0,237. [Ipu yoMmy, Lieii 3B’ 30K HOCHB
3aKOHOMIPHHH XapakTep, OCKIIbKM BiH MaB MICIe y HOPOK YCiX BiJITIHKIB
3a0apBleHHs XyTpa. 1IO3MTHUBHUMH, aje MEHII TiCHHMH 3B’S30K, BHABICHO MiXK
MOKAa3HUKAMU JIOBXKUHH TYJIy0a, 3 OJHOTO OOKY, Ta IUIOIICIO MIKYPKU — 3 JAPYTOro.
VY camiiB i caMHIb CEPEIHBOrO BiATIHKY 3a0apBieHHs XyTpa BiH CTAaHOBHB I = +
0,864 1 0,620; namiBremuoro —r =+ 0,505 1 0,537 i remuoro —r = + 0,456 1 0,146.

YcTaHOBIIEHO, IO Mi’K OKPEMHUMH O3HAKaMH OAaThKiB i TOTOMKIB HOPOK Pi3HUX
BIITIHKIB 3a0apBIeHHS XyTpa MalOTh Miclie 3Ha4YHi po30iXHOCTI y HampsMax Ta
BEJIMYMHAX KOPEJIiMHUX 3B’ s3KiB (TabI. 2).
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Taduuusa 2. Hanpsimu i BesimunHu GeHOTHIIIYHUX KOPeasii Mixk
OCHOBHHMMH NOKa3HUKAMHM 0aThKIB i IOTOMKIB

OCHOBHI 03HaK1 O3HaKH MPOIYKTHUBHOCTI TIOTOMKIB,

6aTbKiB KOpEJIAIiifHI BETHYHHM Ta BIPOTiHICTh
BIATIHOK JKHBa JOBXXHHA

3a0apBieHHS Maca, Tyny0a,

XyTpa r cM
BinTiHok 3abapBieHHs XyTpa OaTbka + 0,376 —-0,047 -0,133
BinriHok 3a0apBieHHS XyTpa MaTepi +0,411 +0,138 —0,240
JlomxuHa Tyay0a 6aTbka —0,304 + 0,060 + 0,130
JloBxwuHa Tyyba Marepi -0,354 + 0,158 + 0,256
JKusa maca 6arbka -0,329 + 0,065 + 0,137
JKusa maca marepi + 0,230 + 0,157 + 0,242

Bapro 3acBiquuTy, 1110 32 HE3HAYHUM BHKJIFOUEHHSM, 3B’ SI30K MK OCHOBHHUMU
MOKa3HMKAaMH y MaTepiB 1 MOTOMKIB BipOTiHO 3HAYyIIWii, HIX y OaTbKiB. [loTOMKH,
Maro4Y¥ OJJHaKOBIi 3 0aTbKaMH BiATIHKH 3a0apBJIeHHs XyTpa, PI3HUINCS BiJl OCTaHHIX
32 XapaKkTepoM 3B’A3Ky 3 JKHBOIO MacoOl Ta JOBXKHHOIO Tyiy0a, i HaBIaKH.
VIMOBipHO, HEraTHBHMII XapaKTep i BENHUMHHM 3B’ 3Ky MiXK LIMMH TIOKAa3HHKAMH €
pe3yIbTaTOM KOMIUIEKCY €KCTep’ €pHHUX OCOOIMBOCTEH X OpraHizmy.

[opiBHIOIOUM TPOXYKTHBHI TOKa3HWKHM 3BIpiB CIiJ 3a3HAUYNTH, IO 3a
BiATIHKaMH 3a0apBIICHHS XyTpa, MOBKHHOIO Tylly0a i )KMBOIO MAacol0 IOTOMKH
nepeBaxxajau 0aThKIB, MPOTE 30LIBIICHHS [[UX [TOKA3HUKIB Y HUX BUSIBHJIOCH PI3HUM
K 32 HAIPSIMOM, TaK i BETMYMHAMH.

Oxpim 1p0ro OyJ10 BU3HAUEHO CUIly BILIMBY GaThKiB HOPOK MACTeNb Pi3HHX
Bi/ITIHKIB 3a0apBJICHHS HA OCHOBHI ITOKa3HUKH NMPOIYKTHBHOCTI HOTOMKIB (Ta0u1. 3).

AHani3yloud BEIWYMHM NHOTO BIUIMBY MOXKHAa 3a3HAYMTH JIOBOJII HiTKe
nepelaBaHHs  I[OTOMCTBY TOTO  PpiBHS  NPOJYKTUBHHMX  O3HaK, SKHMH
XapakTepu3yBaInuch 0aTbku. Cuila BIUIMBY CIIQJIKOBOCTI MaTepiB Ha Il 03HAKH JOYOK
3Haxonunacs Big 4,1 % no 17,9 %, cuniB — BignosiaHo Bix 15,8 % no 18,3 %, ane
CHJIa BIUTMBY OaTbKiB BapiloBaia B Mekax: y 04Ok Bix 5,9 % mo 15,2 % ta cuniB —
Bix 10,7 % mo 17,4 %.

JloMiHytOUM#T BUCOKOBIPOTiMHWK BIUIMB Ha PIi3HOMAHITHICTh BIATIHKIB
3abapsienns xyrpa cusis (17,4 %, P<0,001) mposisunn 6arbku, a mouok (17,9 %,
P<0,001), HaBriaku, — Matepi. Bruins BiATiHKIB 3a0apBiIeHHS XyTpa Ha HOPMYBaHHS
CepelHIX MOKa3HUKIB MOTOMKIB MPOCTEKYBABCS 1 32 YKMBOIO MACOIO Ta JIOBXXHHOIO
Tyny6a. OfHAK, CIil 3a3HAYUTH, IO HA CHUHIB, MOPIBHIHO 3 OYKAMH, OLIHIIUM
BUSIBMBCS BIUIMB FeHOTUIY 000X 6arbkiB — Bignosiauo 10,7-18,3 % (P<0,001) Ta
12,1-16,1 % (P<0,001).
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Tabuuus 3. [lapameTrpn BILIMBY 0aTHKIB Pi3HUX BiITIHKIB 3a0apBJieHHsA

HOPOK NacTelib

Cratb Binrinok JoBxuHa Ty1yOa, Kusa maca, r
YWHHUK  |[TOTOMKIB 3abapBIICHHS M
XyTpa
cuna piBeHb cuna piBeHb cuia piBeHb
BIUTHBY [BipOT1THOCTI,| BIUIUB  [BIPOTiTHOCTI,| BILTHBY, [BIPOTiTHOCTI,
02, % P Y, P 0<%, % P
I:]XZ, %

Binrinox camumi | 15,2 <0,001 7,8 <0,001 59 <0,001
3abapBieH | cammi
HSA XyTpa 17,4 <0,001 10,7 <0,001 12,1 <0,001
0OaTbKa
Binrinok camuui | 17,9 <0,001 14,3 <0,001 41 <0,001
3abapBieH | cammi
HS XyTpa 15,8 <0,001 18,3 0,001 16,1 <0,001
Marepi

Hesucoki koedimieHTH ycmaaKoByBaHHs MPOAYKTUBHUX O3HAK CBiAYaTh MPO
3HAYHI MOKJIMBOCTI IMiBUIIEHHS iXHHOTO PiBHS ¥ MOJANBIIOI CENEKINT K Y po3pi3i
KOKHOTO BINTIHKY 3a0apBieHHA XyTpa, TaKk 1 Yy 3arajpHiii TpyImi HOpPOK
3BIpOTOCIIO/IapCTBA 32 YMOBH 3aCTOCYBAHHS OLIHKH Ta 100OPY 3BipiB 32 TCHOTUIIOM.

BucnoBku. Hopkam nacrenb cepeJHbOr0 BiATIHKY BJIACTHBI BUILI TOKa3HUKU
JKMBOT MacH, NOBXHMHHM Tyly0a 1 Koedili€HTy BroJOBaHOCTI SIK Ha MOMEHT
OOHITYBaHHSI, TaK 1 IPH MIArOTOBI[ O TOHY, IO JAJ0 3MOTY 3a0e3MCUUTH KPaIy
SKICTh 1 TOBapHy OLIHKY iX IIKYpOK Mia 4yac 32000, MOPIBHSHO 3 aHaJIoramMu
TEMHOIO Ta HAIIBTEMHOI'O BiATIHKIB.

Hesucoki koedimieHTH Kopemnsmii, oTpuMaHi MiX OaTbKaMH 1 MOTOMKaMH
BKa3ylOTh Ha Te, 110 NOAAJbIIA CeNeKIiifHa poOoTa 3 HOPKaMH KOJIOPOBOTO THITY
nacTelsb Mae OyTH CIpsiMOBaHa Ha 100ip 3BipiB He JIMIIIE 32 BiATIHKaMH 3a0apBIICHHS
XYTpa, alie i 3a )KUBOIO Macolo.

[linTBepmKeHa  NOLIIBHICTH  3aCTOCYBaHHS  BHSBIEHHMX  ITO3MTHBHHX
B3a€MOOOYMOBJICHHUX 3aJIe)KHOCTEH MK TMOKAa3HMKAMU JKMBOI MacH 1 JOBXHHH
Tynmy0a Ta [OBXKMHOIO 1 IDIOHICI0 INKYpPOK HOPOK IacTeNb pPi3HUX BiITIHKIB
3a0apBiIeHHS XyTpa i CTaTi SK HaIIHHUX TECTIB ISl OIIHIOBAHHS MOTEHIIIMHOIT X
MPOAYKTHUBHOCTI Ta MPOTHO3YBaHHSA MaOyTHIX TOBapHHUX O3HAK IIKYPOK.

Jlitepatypa
1. Mamuyp C., TI'ypko €. BuKOpuCTaHHS TEHETHYHHX pECypCiB Yy
HOPKIBHUNTBIL. CyyacHi nioxoou eapanmyeants 6e3neunocmi ma sikocmi npooyKmie
meapunHuymea : Matepian MDKHap. Hayk.-mpakT. koH¢. M. Opeca, 06-07
rpyn.2022 p. Oneca, 2022. C.65-66.

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

95
2. Bamenko M. 1. 3BipiBHHITBO. [HCTUTYT CHIMKIONCAMYHHUX TOCIIIKCHD

HAH VYkpaiun, 2010. https://esu.com.ua/article-16655
3. Kutaesa A. I1. 3aranshe 3BipiBHunTBO. Oneca, 2001. 214 c.
4. Konosanos I. B. OcHOBHI TeH/IeHIIi1 Ta HAIPSIMHU ITiABUILEHHS €()EeKTUBHOCTI

PO3BHUTKY XyTPOBOTO 3BipiBHHITBA B YKpaiHi. Exonomixa AIIK, 2006. Ne 6. C. 88—
91.

5. IIporpama po3BHTKY Ta CENEKIii KPONiBHAITBA i 3BIpiBHULITBA B YKpaiHi Ha
2005-2015 poku. K. : TOB «Atmochepay, 2006. 32 c.

6. Kopx O. B. IlpuHmmmm OIHKKM Ta €(QEeKTHBHICTh CENEeKIii HOPOK
KOJILOPOBOT'O TUITY TTAacTeNb 33 BiATIHKAMM 3a0apBieHHs XyTpa : Juc. ...KaHa. C.-T.
Hayk : 06.02.01. Xepcon, 2010. 148 c.

7. Mupocs B. B., ITomitys 1. A., Muxuo B. 1. Ctan Ta nepcneKTuBU CeIeKIii
y 3BIpiBHUIITBI. Aepapra nayka, 2000. Ne 12. C. 106-107.

Fapumr O. M. YcnaikoByBaHICTh pO3MIpY Tilla HOPKaMHU PI3HUX THIIIB
3abapeneHHs. Haykogo-mexwniunuii Ooaemens Incmumymy meapunnuymea, 2009.
Bumn. 100. C. 183-188.

9. Valipour S., Karimi K., Barrett D., Ngoc Do D., Hu G., Sargolzaei M., Wang
Z., Miar Y. (2022). Genetic and phenotypic parameters for pelt quality and body
length and weight traits in American mink. Animals. Vol. 12 (22). P. 3184
https://doi.org/10.3390/ani12223184

10. Ocramescekuit B. 1. Xapakrepuctuka NpoJyKTHBHOCTI Ta 010JIOTIUHMX

0COOJIMBOCTEH HOPOK PI3HUX THIIIB : aBTOped. AMC. ...KaH. C.-T. Hayk : 06.02.01.
JIsBiB, 2006. 20 c.

11. Seremak B., Felska-Btaszczyk L. Analysis of body weight in various color
varieties of American mink (Neovision vison) and the relationship between female
body weight and reproductive performance. Acta Scientiarum Polonorum
Zootechnica. 2021. Vol. 20 (2). P. 47-54. https://doi.org/10.21005/asp.2021.20.2.06

12. Typko €. 0., Maxunoceka K. P. [lomecTukamiiiHi mepeTBOpeHHS
iHTEp €EPHUX O3HAK aMEPUKAHCHKUX HOPOK. bioinmencueni ma SMART-mexnonozii

y meapunnuymei : Matepianu [1 Mixknap. Hayk.-nipakT. Kond. m. Oneca, 29-30 geps.
2023 p. Oneca, 2023. C. 50-52.

13. Boiiko O. B., 'oxuap O. ®@., I'agpum O. M., Spemuu H. B., Ocokina T. T'.
YIOCKOHAJIEHHSI CUCTEMHU YHCTOIOPOJHOTO PO3BEJICHHS aMEPHKAHCHKOI HOPKH B
yMOBax CydYaCHHX 3BIPOTOCHOAApCTB : MeToX. pexkoM. Yepkacu: Yepkacbka
nociinHa cranuis 6iopecypciB HAAH Ykpainm, 2021. 38 c.

14. TaBpum O. M., Ocokina T. I'. BrumnB MakpokiiMary Ha BiATBOPIOBIbHY
3JIaTHICTh aMEPUKAHCHKOI HOPKH PI3HUX T'€HOTHIIB. E¢exmusne KporigHuymeo i
3gipisnuymeo, 2021. Ne 7. C. 36-45.

BHITYCK/10



https://esu.com.ua/article-16655
https://pubmed.ncbi.nlm.nih.gov/?term=%22Valipour%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Karimi%20K%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Barrett%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Do%20DN%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Hu%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Sargolzaei%20M%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wang%20Z%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Miar%20Y%22%5BAuthor%5D
https://doi.org/10.3390/ani12223184
https://doi.org/10.21005/asp.2021.20.2.06

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

96
15.Wang L., ZhouS., LiuG.,Lyu T., Shi L., Dong Y., He S., Zhang H. (2022).

The mechanisms of Animals (Basel). Vol. 12 (22). P. 3088.
https://doi.org/10.3390/ani12223088

16. Thapa P. C., Do D. N., Manafiazar G., Miar Y. (2022). Coat color
inheritance in American mink. BMC Genomics. Vol. 24 (1). P. 234.
https://doi.org/10.1186/s12864-023-09348-8

Valipour, S.; Karimi, K.;

17. Wactawik P., Grabolus D., Zaton-Dobrowolska M., Kruszynski W. (2021).
Coat colour inheritance in American mink (Neovison vison): Pedigree analysis. Acta
Scientiarum  Polonorum  Zootechnica.  Vol. 19 (4). P. 33-38.
https://doi.org/10.21005/asp.2020.19.4.04

18. IucTpykitis 3 OOHITYBaHHS HOPOK, JIUCHIIb, TECIiB, TXOPIB, EHOTOBHIHUX

cobak, HYTpil KIITKOBOTO po3BeleHHs. [HCTpykuis 3 OOHITYBaHHS KpOJIB.
[HCTpyKLis 3 BeJeHHS IJIEMiHHOro OOJIiKy B 3BIpiBHMITBI Ta KpousiBHHLTBI. K.,
2003. 84 c.

19. Metomornorisi Ta opraHizallisi HayKOBHX IOCTIIKCHb y TBapHHHHIITBI:
nociOruk / 3a pen. L. I. I6atymmina, O. M. XKykopcrkoro. K. : Arpapna rHayxka, 2017.
328 c.

References

1. Mamchur, S. & Hurko, Ye (2022). Vykorystannia henetychnykh resursiv u
norkivnytstvi. Suchasni pidkhody harantuvannia bezpechnosti ta iakosti produktiv
tvarynnytstva : materialy Mizhnar. nauk.-prakt. konf. Odesa, 06-07 hrud. 2022.
Odesa. S.65-66.

2. Baschenko, M. I. (2010). Zvirivnytstvo. Instytut entsyklopedychnykh
doslidzhen' NAN Ukrainy. https://esu.com.ua/article-16655

3. Kytaieva, A. P. (2001). Zahal'ne zvirivnytstvo. Odesa. 214 s.

4. Konovalov, 1. V. (2006). Osnovni tendentsii ta napriamy pidvyschennia
efektyvnosti rozvytku khutrovoho zvirivnytstva v Ukraini. Ekonomika APK. Ne 6.
S. 88-91.

5. Prohrama rozvytku ta selektsii krolivnytstva i zvirivnytstva v Ukraini na
2005-2015 roky. (2006). K. : TOV «Atmosferay. 32 s.

6. Korkh, O. V. (2010). Pryntsypy otsinky ta efektyvnist' selektsii norok
kol'orovoho typu pastel' za vidtinkamy zabarvlennia khutra: Dys. ...kand. s.-h. nauk
:06.02.01. Kherson. 148 s.

7. Myros', V. V., Pomitun, I. A. & Mykhno, V. I. (2000). Stan ta perspektyvy
selektsii u zvirivnytstvi. Ahrarna nauka. Ne 12. S. 106-107.

8. Havrysh, O. M. (2009). Uspadkovuvanist' rozmiru tila norkamy riznykh
typiv zabarvlennia. Naukovo-tekhnichnyj biuleten' Instytutu tvarynnytstva. Vyp.
100. S. 183-188.

BHITYCK/10



https://pubmed.ncbi.nlm.nih.gov/?term=Wang+L&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+S&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+G&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Lyu+T&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Shi+L&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Dong+Y&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=He+S&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+H&cauthor_id=36428316
https://doi.org/10.3390/ani12223088
https://pubmed.ncbi.nlm.nih.gov/?term=Manafiazar+G&cauthor_id=37138242
https://pubmed.ncbi.nlm.nih.gov/?term=Miar+Y&cauthor_id=37138242
https://doi.org/10.1186/s12864-023-09348-8
https://www.researchgate.net/profile/Patrycja-Waclawik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Dominika-Grabolus?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.21005/asp.2020.19.4.04
https://esu.com.ua/article-16655

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

97

9. Valipour, S., Karimi, K., Barrett, D., Ngoc, Do, D., Hu, G., Sargolzaei, M.,
Wang, Z. & Miar, Y. (2022). Genetic and phenotypic parameters for pelt quality and
body length and weight traits in American mink. Animals. Vol. 12 (22). P. 3184
https://doi.org/10.3390/ani12223184

10. Ostashevs'kyj, V. 1. (2006). Kharakterystyka produktyvnosti ta
biolohichnykh osoblyvostej norok riznykh typiv. avtoref. dys. ...kand. s.-h. nauk :
06.02.01. L'viv. 20 s.

11. Seremak, B. & Felska-Btaszczyk, L. (2021). Analysis of body weight in
various color varieties of American mink (Neovision vison) and the relationship
between female body weight and reproductive performance. Acta Scientiarum
Polonorum Zootechnica. Vol. 20 (2). P.47--4.
https://doi.org/10.21005/asp.2021.20.2.06

12. Hurko, Ye. Yu. & Mazhylovska, K. R. (2023). Domestykatsijni
peretvorennia inter'iernykh oznak amerykans'kykh norok. Biointensyvni ta
SMART-tekhnolohii u tvarynnytstvi. materialy Il Mizhnar. nauk.-prakt. Konf.
Odesa, 29-30 cherv. 2023.

13. Bojko, O. V., Honchar, O. F., Havrysh, O. M., Yaremych, N. V. & Osokina,
T. H. (2021). Udoskonalennia systemy chystoporodnoho rozvedennia
amerykans'koi norky v umovakh suchasnykh zvirohospodarstv. metod. rekom.
Cherkasy. Cherkas'ka doslidna stantsiia bioresursiv NAAN Ukrainy. 38 s.

14. Havrysh, O. M. & Osokina, T. H. (2021). Vplyv makroklimatu na
vidtvoriuval’nu zdatnist' amerykans'koi norky riznykh henotypiv. Efektyvne
krolivnytstvo i zvirivnytstvo. Ne 7. S. 36-45.

15. Wang, L., Zhou, S., Liu, G., Lyu, T., Shi, L., Dong, Y., He, S. & Zhang, H.
(2022). The mechanisms of Animals (Basel). Vol. 12 (22). P. 3088.
https://doi.org/10.3390/ani12223088

16. Thapa, P. C., Do, D. N., Manafiazar, G. & Miar, Y. (2022). Coat color
inheritance in American mink. BMC Genomics. Vol. 24 (1). P. 234.
https://doi.org/10.1186/512864-023-09348-8

Valipour, S.; Karimi, K.;

17. Wactawik, P., Grabolus, D., Zaton-Dobrowolska, M. & Kruszynski, W.
(2021). Coat colour inheritance in American mink (Neovison vison): Pedigree
analysis. Acta Scientiarum Polonorum Zootechnica. Vol. 19 (4). P. 33-38.
https://doi.org/10.21005/asp.2020.19.4.04

18. Instruktsiia z bonituvannia norok, lysyts', pestsiv, tkhoriv, ienotovydnykh
sobak, nutrij klitkovoho rozvedennia. Instruktsiia z bonituvannia kroliv. Instruktsiia
z vedennia pleminnoho obliku v zvirivnytstvi ta krolivnytstvi. K. 2003. 84 s.

19. Metodolohiia ta orhanizatsiia naukovykh doslidzhen' u tvarynnytstvi:
posibnyk (2017). za red. I. I. Ibatullina, O. M. Zhukors'koho. K. : Ahrarna nauka.

328 s.
BHITYCK/10



https://pubmed.ncbi.nlm.nih.gov/?term=%22Valipour%20S%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Karimi%20K%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Barrett%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Do%20DN%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Hu%20G%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Sargolzaei%20M%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wang%20Z%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wang%20Z%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Miar%20Y%22%5BAuthor%5D
https://doi.org/10.3390/ani12223184
https://doi.org/10.21005/asp.2021.20.2.06
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+L&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+S&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+G&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Lyu+T&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Shi+L&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Dong+Y&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=He+S&cauthor_id=36428316
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+H&cauthor_id=36428316
https://doi.org/10.3390/ani12223088
https://pubmed.ncbi.nlm.nih.gov/?term=Manafiazar+G&cauthor_id=37138242
https://pubmed.ncbi.nlm.nih.gov/?term=Miar+Y&cauthor_id=37138242
https://doi.org/10.1186/s12864-023-09348-8
https://www.researchgate.net/profile/Patrycja-Waclawik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Dominika-Grabolus?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.21005/asp.2020.19.4.04

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

98

UDC: 636.2
DOI: https://doi.org/10.37617/2708-0617.2024.10.85-99

FORMATION OF THE MAIN PRODUCTIVE TRAITS OF MINK PASTELS
DIFFERENT SHADES OF FUR COLOR
Korkh O. V.,
Livestock farming institute of NAAS of Ukraine, Kharkiv, Ukraing,
korhoksana@gmail.com

Live weight and size of Pastel minks were determined by sex and varied
depending on the shades of fur color. It has been substantiated that during both the
comprehensive evaluation and preparation for rutting, animals with medium fur
color exhibited better growth and had a significant advantage in live weight
compared to their dark and semi-dark counterparts. Males outperformed females in
terms of weight and linear growth across both experimental series and age periods.
Analyzing the obtained data, it should be noted that minks in all groups had already
reached a sufficiently high live weight by the time of evaluation, ranging from 2637.1
g to 3360.0 g in males and from 1153.1 g to 1569.4 g in females. During the first
series of studies, the live weight of males and females with medium fur color at the
time of evaluation was 20.0% and 20.5% higher, respectively, compared to minks
with dark fur color. With age, males not only maintained their advantage in live
weight but further increased it, exceeding their dark-colored counterparts by 24.9%.
In females, however, this difference was only 11.2%. Following the transition of all
groups to diets designed for rut preparation, the live weight of medium-colored
males decreased by 13.4% and females by 19.6%, while dark-colored males and
females experienced reductions of 16.8% and 12.9%, respectively, compared to their
live weight at the time of evaluation. Similar trends in live weight changes across
growth periods were observed in the second and third series of studies. Minks with
medium fur color were not only heavier but also had longer body lengths compared
to their counterparts of other shades. During the comprehensive evaluation, the
average body length of medium-colored males in the first series of studies exceeded
that of dark-colored males by 4.2%, and in the second series by 10.6%. The
difference between medium-colored males and their semi-dark counterparts was
3.1% in the second series and 4.9% in the third.

Minks with medium fur color were not only heavier but also had longer body
lengths compared to their counterparts of other shades. During comprehensive
evaluation, the average body length of medium-colored males in the first series of
studies exceeded that of dark-colored males by 4.2%, and in the second series by
10.6%. The difference between medium-colored males and their semi-dark
counterparts was 3.1% in the second series and 4.9% in the third. Medium-colored
females also significantly outperformed their darker counterparts. In the first series
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of studies, the difference was 5.8%; in the second, 13.6%; and in the third, 8.7%.

Compared to their semi-dark counterparts, the difference was 6.9% in the second
series and 3.0% in the third.

It is noteworthy that, with a few exceptions, the relationship between the main
indicators in mothers and their offspring is significantly stronger than that observed
in fathers. Offspring with the same fur color shades as their parents differed from
them in the nature of the relationship between live weight and body length, and vice
versa.

Instead, the dominant and highly probable influence on the diversity of fur
color shades in sons (17.4%) was attributed to fathers, while in daughters (17.9%),
it was attributed to mothers. The impact of fur color shades on the formation of
average indicators in offspring was also observed in terms of live weight and body
length. However, it should be noted that sons, compared to daughters, were more
influenced by the genotype of both parents, with contributions ranging from 10.7%
to 18.3% for sons and 12.1% to 16.1% for daughters.

Keywords: mink Pastel, shade of fur color, live weight, body length,
comprehensive evaluation, preparation for rutting.
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BE3INEYHICTSH I IPOAYKTUBHA JI5 IPENAPATY L-KAPHITUHY
HA IHTEHCHUBHICTb POCTY MOJIOJHSKY KPOJIIB
Jlyunn 1.C., moxTop c. I. HayK, C. H. C.
Cotrigenko FO.M., kaHIuAaT c-T HayK,
Hesecenko A.B., kaHAMIAT €KOH. HaYK,
Binan A.Il., HaykoBUii CIIIBpOOITHUK.

Yepracoka docniona cmanyis 6iopecypcie HAAH m. Yepkacu, Yxpaina.
luchin60@ukr.net

Jlocniooceno npodykmueny oiio npenapamy «CarnEon 50» na inmencusHicmo
pocmy MON0OHAKY Kpoaig. Pospobieno peyenm KoMOIKOpMY HA OCHOSI Micyesux
Kopmosux inzpedienmis. depmi ssumento (10 %) i sieca (10 %), sucieox nwenuyi (10
%), wpomy conawnuxy (20 %), 6opowna noyepru (35 %), coni kyxonnoi (0,4 %),
npemikcy (3,1 %). s docridy, memooom nap-ananozie, 6yno cpopmosano 6 epyn
MOR0OHAKY Kpoaie no 10 2onis 6 xodcuiu (Scamyis+Scamox).

Bemanosneno, wo npu 3acmocyeanni 6 payioti 8i0200i6e1bH020 MOLOOHAKY
kponie «CarnEon 50» ¢ xinoxocmi 150; 200 i 250 2 na mony 2comosozo xopmy (111,
IV i V epynu) ocusa maca ¢ 90 oobosomy eiyi niosuwuracs na 2,9-6,8 %,
cepednbo00606i npupocmu — na 4,2-10,5 %, npudcummesa wupuna nonepexy
(noxasnux m’scnocmi) — na 3,0-4,5 %, xousepcis kopmy nokpawunace na 2,5-3,9 %
wo0o I koumpoavbHoi epynu.

Monoousax kponie IV ma V docnionux epyn 3 emicmom 6 payioHax npenapamy
«CarnEon 50» 200 i 250 &/m sipociono nepesadicas konmponvhy epyny na 124 i 94
2 (p<0,01) 3a macoio napuoi mywku. 3a 3a6iHum 6uxo0om moroousx I IV i V
epyn mae nepesazy nao koumpoavroio Ha 1,0 - 1,3 %.

Buxopucmanus npenapamy «CarnEon 50» 6 xinvkocmi 200-250 2 na mony
KOMOIKOpMY 6 payionax MONOOHAKY KpOLI@ 3d IHMEHCUBHO20 GUPOOHUYMEA
KPOISIMUHU OAE 3MO2Y 3MEHWUMU NPSIMI 3AMPamu Ha 6upooHUYmeo 1 m Kpoastmunu
na 800 epn., a penmabenvHicms upoonuymea niosuwumu Ha 2 %.

Kniouosi cnosa: monoousx Kponie, IiHMEHCUBHICb pocmy, Npenapam
«CarnEon 50», xombixopm, eidzodigenvui ma 3a0itini NOKASHUKU, €KOHOMIYHA
epexmusHicmo

AxTtyanbHictb. Ha cporomui OUIBLIICTE BUPOOHUKIB  3aCTOCOBYIOTH
CTaHIApTHI  KOPMOBI  J00aBKH, SIKi  JalOTh  MOXIHUBICTH  OTPHMATH
CepeHbOCTATUCTUYHI IPUPOCTHU Ta NPUOYTKU. [Ipu 11bOMY B IIpOIIECi BUPOLTYBaHHS
3aBKIOM BHHUKAIOTH OIHI W Ti X cami mpoOiieMH, TMOB’s3aHiI 3 HEBUCOKUMH
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NPUPOCTaMH, JOBIIMM II€PiOJOM BIJATrOJIBII, 3HAUHUM IIEPETIKOM 3aXBOPIOBAHHS

TBapuH [2].
OnHUM 13 OCHOBHHX pillleHb — II¢ BUKOPHCTaHHS B Ipolieci BUPOOHHUIITBA
KOMOIKOpPMIB HOBHMX MNPOTPECHBHUX, IHHOBaLiHHMX NPOJYKTIB, sKi 3abe3neyarsb

BHUCOKI fKiCHI Ta ()iHAHCOBI TIOKa3HWUKH BHPOOHWITBA TIPH BUKOPHCTAHHI
CTaHmapTHUX iHrpemientis [3, 14, 7, 17].

JocmimkeHns, sSKi MpoBeAICHI HAYKOBIIMH 0aratboX KpaiH CBITY, HE JArOTh
MOBHO1 ysABH Tpo fifo «KapHiTHHY» Ha TBapWHHHI OpraHi3M, 0COOIHMBO 3a yMOB
IHTEHCHBHOTO BHpOIIyBaHHs Kpois [10].

L-kapuitun (CarnEon 50) Bimirpae BaxxIHBY pOJib y BUKOPHCTaHHI KHPHUX
KHCJIOT Ta TPaHCIIOPTYBaHHI MeTabomiuHOI eHepril B opraismi [1].

CarnEon 50 micTHTh BiTaMiHOMOJIOHY pPEYOBHHY, SKa NPHPOIAHIM YHHOM
MPUCYTHS B KOPMaX POCIMHHOTO Ta TBAPHHHOTO MOXOKEHHSI.

31aTHICTh CHHTE3yBaTH L-KapHITUH B NEYiHLI 3’SBISIETHCS 1 PO3BHBAETHCS
TUTBKU B TIEPIIi TIEPIOIH XKUTTA TBApUHHU. TOMY TBapMHH NMOTPEOYIOTH OTPHUMAHHS
L-xapHiTHHY Yepe3 MOJOKO abo 3 KOpMOM, OCOOJIMBO TPOTATOM 5 MEPIIUX THKHIB
HKHUTTSL.

B mepiox BiTydeHHs MOJOJHAK CXWJIBHMH 1O TiJBHIIEHOTO CTpecy 3a
paxyHOK 3MiHH MiCIb YTPUMaHHS i 3MIHH THITy TOZiBIi. L-KapHITHH HomoMarae
MOJIOZHSKY TIOI0JIaTH Iii cTpecoBi cutyarii [15, 16].

SIkuo TBapMHA OTPUMYE JOCTaTHIO KibKICTh L-KapHITHHY, TO MOXKHa
ouiKyBaTH OLbII e)EKTUBHE BUKOPUCTAHHS SHEPreTHYHUX, a TAKOXK OIIKOBHX Ta
aMIHOKHCIIOTHUX pecypciB kopMy [4]. ChpusiHHS OTpUMaHHIO €Heprii 3 YKUPHUX
KUCIIOT, 3HW)KEHHS KaTa0oNi3My He3aMiHHMX aMIHOKHCJIOT, a TaKoX OUIbII
e(eKTUBHE BHMKODHCTaHHS OOMIHHOI eHeprii NPHU3BOAWTH A0 NPHCKOPEHOTO
(opMyBaHHS M’S30BOI MacH, 30UIBIIEHHIO BMICTY MICHOTO M’sica i 3HM)KCHHS
BMicTy xkupy [8, 12]. KpimM Toro msuako3pocTaroydi TBApHHHU B (QiHIMIHMN mepion
NMOBMHHI OyTM B 3MO31 TIEPEHOCHTHM CTPECOBI  CHTYyalii, HaIpHKIax
TPaHCIIOPTYBaHHS Ha OilfHIO, 1110 Ma€ Ha yBa3si JIOCTAaTHE 3a0e3MeUYeHHs TBapUH Ha
BirofiBii L- kapHITHHOM, 0COOIMBO BUCOKONIPOAYKTHBHUX [9].

B yMoBax iHTEHCHBHOTO BHPOOHHIITBA KPOJSTHHU BiOYBA€THCS KOPEKIis
MO’KMBHOCTI PAaIliOHiB, BBOJSATHCS HOBI IHTPEIIEHTH, 3MIHIOETBCS iX CTPYKTypa 3
METOO MiJIBUILIEHHS [TPOJYKTUBHOCTI, BHIIIE BKa3aHe MPU3BOJIUTH 10 BUHUKHEHHS
CTpECiB 1 MOAATBIIOTO MACKy Ta 3HIDKSHHS IPOTyKTHBHOCTI KpouiB [6, 11, 13, 18].

OnHUM 13 OCHOBHMX pIllIEHb IHTCHCHBHOTO BHPOOHHMITBA KPOJSITUHH €
BUKODHCTaHHS B IOBHOPALIOHHMX KOMOIKOpMax HOBHMX IIPOTPECUBHHX,
IHHOBaLlIMHUX MPOXYKTIB, sKi 3a0e3redyroTh BHUCOKI (IHAHCOBI IOKAa3HUKHU
BUPOOHHUITBA Ta OE3MEYHICTb 1 AKICTh MPOIYKIIii.
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v 3B’H3Ky 3 IOUM BaXJIMBUM Ta iHHOBaHiﬁHHM 3aJIMIIAETbCA ITHUTaHHA

3aCTOCYBaHHS Ta BUBYEHHs MPOAYKTUBHOI Aii, 6e31medHocTi npenapary L-kapHiTHHY
- «CarnEon 50» y ronxiBii KpoJiB.
Merta podoTu: O0OIpyHTYBaTHM Ta pO3pPOOMTH CXEMy BHKOPHUCTaHHS

iHHOBauiiHorOo mpenapary «CarnEon 50», BcTaHOBUTH ONTHUMAJbHY 03y Ta
0e3MeYHICTh Y TOAIBIII iHTEHCUBHO POCTYYOTO MOJIOTHSIKY KPOJIB.

Martepianu ta MeToau. J{OCTiKeHHS MPOBOIWINCH HA MOJOAHSAKY KPOJIB
[Ipukapnarcbkoi Jep)KaBHOI CUTBCBKOTOCHONAPCHKOI  JOCTIMHOI  CTaHINl 3
BUKOpHCTaHHsM Tipemapary «CarnEon 50» Bix ¢ipmu «Lohmann Animal Health »
(HimeuynHa) Ta 3akymieHWii B mpuBaTHOro mimnpuemctBa «Arpo-TEK»
M. TepHOMiIb.

B rocmogapcTBi 3acTOCOBYETHCS TEXHOJIOTISI IHTEHCHMBHOTO BHPOOHHUIITBA
KpOJISITHHU. JIJs BUpOILIYBaHHS BHUKOPHCTOBYIOTH TPHOX TOPIAHI IOMIcCi 0ijoro
TepMoHIst, mmHmmH Ta ¢pnanapa (HTII). CepenapoMicsiuHa YHCETBHICTH KPOIIIB
250 romiB, 3 HUX OCHOBHHX KposieMaTok 60. OCHOBHI eIeMEHTH TEXHOJIOTii, M0
MPUCYTHI B TOCTIIKCHHI:

- OCIMEHIHHS KPOJEMAaTOK 3TiJHO TEXHOJOTiuHOi Kaptd, Ha 10 neHp micis
OKpOIy;

- BIIUTy9eHHS KPOJICHAT B 28 1000BOMY BiIli;

- MiArOTOBYMI TEePio Iyist KOHTPOJIBHOI BIATOIIBII KPOJCHAT 51i0;

- BigroaiBenpHuiA epion 3 33 1o 901060800 BiKYy.

Il mociify, METOZIOM Map-aHaJIoTiB, 0ys10 chOPMOBAHO 6 TPYIT MOJIOJHAKY
kpoiiB o 10 romiB B KoxkHi# (5camiriB+5camoxk).

JlocmimKeHHsT 3MIHCHIOBAIMCS IUIIXOM TOPIBHSJIBHOIO aHaNi3y MOKa3HHUKIB
IHTEHCUBHOCTI POCTY MiJOCIiTHOTO MOJOgHsKa kKpouiB 3 30 1o 90-mo0oBoro Biky
Ha TiJCTaBl BH3HAYCHHS a0COJNIOTHOTO, BITHOCHOTO Ta CEPEeIHBOI000BOTO
NPUPOCTIB; KOHBEpCii KOpMy, NPIKUTTEBUX M’ SICHHX IIOKa3HMKIB, 3a0iHHHX
MOKa3HHKIB.

JocmikeHHsT TPOBOAMIIMCH 3TiTHO CYYaCHMX METOJOJIOTIYHHUX IiIXOMIiB Ta
JMIOTPUMAHHAM BIJMOBIIHAX BUMOT 1 CTaHAAPTIB, KOTPI BHKOPUCTOBYIOTHCA Y
BITYM3HSHIA Ta MDKHApPOJHIM TMpPAKTHIN, 30Kpema Bimmosigatu Bumoram JICTY
ISO/EC 17025:2006.

YTpumaHHA TBapuH Ta BCl MAaHIMYJMil MPOBOJWINCH BIANOBITHO [0
MOJIOXKEHD «3aralbHUX eTHYHHX MPHUHIUIIIB EKCIIEPUMEHTIB Ha TBapHHAXY,
yxBajgeHux Ilepmmm HanionansHum koHrpecom 3 6Gioeruku (Kuis, 2001) Ta
«EBPONENCHKOT KOHBEHIIIT PO 3aXKUCT XPEOCTHUX TBAPHUH, SIKi BUKOPUCTOBYIOTHCS
JUTSL eKCIICPUMEHTAIBHUX Ta 1HIIUX HayKoBuX Iinei» (Ctpacoypr, 1986)

TexHounorist ToAiBii, SKa 3aCTOCOBYETHCSI B TOCIIONAPCTBI - IIOBHOPAILIOHHI
rpaHyJbOBaHI KOMOIKOPMH 3 TOiJaHHSAM BBOJIO. PallioHH pO3paxOBYBAJIUCH B
tdhopmati Microsoft Excel, muraxoM cTpykTypu3ariii KOpMiB, 3TiTHO €BPOMEHCHKUX
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HOPM JJIsl iIHTEHCHBHO POCTYYOTO MOJIOJHSKY KpouliB — « HopMu *KMBJIEHHS KPOJiB,

cxpaneni VIII Mixuaponaum konrpecom 3 kpodiBuuutea (2004)» (EGRAN),
«EBporeiichkol TabuIi MOKUBHOCTI KOpMiB aj1s kpodiB (2002» (EGRAN).

Bukopucrani MicueBi KOpMOBi iHrpemieHTH: nepTh sumento (10%), nepts
Bisca (10%), Buciekm mmenunmi (10%), mpot comsmuuky (20%), GoporrHo
mroriepun (35%), cinp xyxonna (0,4%), npemikc (3,1%). IIpoT COHSAMIHUKY, IO
3aCTOCOBYBABCSA Y [OCHIKCHHAX, BUpoOneHnit B ymomax IIII «OJIIAP»
JIsBiBCBKOT 00MacTi, [IycToMHTIBCEKOTO paiioHy, cena CTaB4aHH.

Bapricts 1 kr komGikopmy — 11 rpH., 1kr mpenapary «CarnEon 50» — 1500rpH.

[penapar «CarnEon 50» B o03Ha4eHHX [103aX MONEPEAHBO PETEIBHO

3MIITyBaITK 3 IPEMIKCOM i BBOJMIIN Y cKiIaja KoMGikopmy (o 1 ToHmH).

KapHiTuH, sk 1 6araTto iHMX 6i0OMOJIEKYJI, MOKE ICHYBaTH B IBOX 130MEpHHX
¢dopmax, 10 MarOTh OJHAKOBUI XIMIYHMI CKJajJ, ane pi3Hy HpPOCTOPOBY
KOH(Irypallito, KO>KHa 3 SIKHX € N3epKaIbHIM Bi0Opa)XeHHM 1HIIOI - L-KapHITHH
(smiBa popma) i D-kapuiTuH (1paBa Gopma).

(C7H15NO:3)

Pexomenpariii BUpoOHHUKa - BBiA y ckiajg komOikopmy Bix 100r mo 300r Ha
TOHY TOTOBOI'O KOPMY JAJIsl TBAPHMH Ta NTHIL, peKOMEHIALil sl KPOJIiB BiICYTHI.
3rifiHO peKOMEeH Al BUPOOHHKA pO3p00JIeHa cXeMa JOCTiTy.

Tabuuusa 1. Cxema npoBegeHHs J0CJHi1y 100 OLIHKH 0e3MeYHOCTI Ta
npoaykTuBHOI Ail npenapaty «CarnEon 50» Ha iHTeHCHBHICTB pocTy
MOJIOJHSIKY KPOJIiB

Binroaisensauit Mosioausk kpouis (HTII) xapakrep roaisii, n=10
I'pyna ; ”
Hirotounit OcuoBHuui nepion, 60 116
nepion, 5 i 1O,
I (konTponbHa) | BH3HAYCHHs OP — 6e3 npenapary «CarnEon 50».
- e(eKTHBHOCTI
11 (mocmimHa) 3aCTOCYBAHHS OP + 100r «CarnEon 50» Ha 1 T rOTOBOTO KOpMY.
I (mocmiana) B paltioHi OP + 150r «CarnEon 50» Ha 1 T rOTOBOrO KOpMY.
- MOJIOTHSIKY
IV (mocminna) KpostiB OP +200r . «CarnEon 50» Ha 1 T rOTOBOr0 KOpMY.
V (nocmigna) nperapary OP + 250r «CarnEon 50» Ha 1 T roroBOTO KOpM™y.
«CarnEon
VI (nocninma) 50A% OP + 300r «CarnEon 50» Ha 1 T roTOBOr0 KOpMY.
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Jis BU3HAaYCHHS 00’€KTUBHOI IIIHHOCTI BIATOIBENBHUX 1 M’SICHUX SIKOCTEH

JOCTITHAX TBapUH BU3HAYABCS MOKa3HUK KoMiuiekcHOi oninku ([TKO). [ns mporo
BiIOUpaBCs MpoMip Tijia — MHUPHHA morepeky (Y TOYKax, MPHIIETInX 10 KOMIHHUX
cyri06iB). [ToKka3HUK KOMILIEKCHOI OLIHKH PEMOHTHOTO MOJIOJHSAKY BU3HAYAIH 3a

dopmysoro [5]:

1=5,1 (K +2H),

ne 5,11 2 — xoperyroun koedinientu; [ — ITKO; K — cepenapono60Buii mpupicT skuBo1
Macu MOJIOJHSIKY 3a Iepios BUpoLlyBaHHs, I; H — miprHa nonepexy, cM.

OTpuMaHi pe3yJibTaTH ONpPAaIlbOBaHI 3 BUKOPUCTAHHAM METOJIB BapialmiiHOl
CTAaTHCTHKH Ta OOYUCIICHHIM KPUTEPIiB BipOTiHOCTI MPU JOMOMO31 €IEKTPOHHHUX
tabmuup Excel 2007.

Ha ocHOBI aHanmizy MpOBEJEHUX JOCTI[PKEHb BH3HA4Yall EKOHOMIYHO-
TEXHOJIOTIUHY e()eKTUBHICTh BUKOPUCTAHHS pi3HUX 703 mpemnapary «CarnEon 50».

PesyasTaT pociaimkedb. [1oka3HUK cepeqHBOI KUBOI MacH OIHIET TOIOBH
MOJIOJTHSKA KpOIIB TpPH BiUTydeHHI B 28 n00OBOMY Billi, MpH MOCTaHOBII Ha
HirOTOBYMIT IIepiof, BIpOriqHOT pi3HHULI MiX rpynaMu He MaB (Tadum. 2).

Ta6auus 2. ’Kusa maca gociaigaux teapun (M+m, n=10)

Kupa maca KpoJiB, T
I'pyna TIPH TIOCTAHOBII Ha MiCIIs 3aKIHYEHHS
miaroToBuunii nepiox (28 miarorosuoro nepioay (35
1i6) J1i0)
1 - xoHTpONBHA 502+13,46 714+14,39
2 - nocmigHa 499+14,28 717+10,28
3 - gociigHa 512+14,46 707+10,67
4 - nocaigHa 494+11,73 687+14,05
5 - nocmigna 506+12,72 693+13,67
6 - mocmigHa 497+13,62 677+14,53

[icns 3akinueHHs migrorosuoro mepioay (35 ai6) BiA3HAYKIACE TEHACHILIS 10
3MiHH IHTEHCHBHOCTI POCTY MOJIOIHSKY KPOJIB 1o Tpyrax (tabi. 3).

I3 30impmennsiM Bmicty mpemnapary «CarnEon 50» B pamioHax KpouliB
JOCIIIHUX TPy, Y HiATOTOBYMII I1epio]], 3HUKYBAJINCh CEPEAHBO000BI MPUPOCTH:
nepwa 30,3r; apyra 31,1r; Tpetst 27,5r; ueTBepta 27,6r; ’sita 26,7t Ta mocta 25,7r.
BinOyBanoch npuBHKaHHS TBapWH J0 MOINAHHI KOPMY 3 crelu(ivHUM Mpernapary
«CarnEon 50».
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Ipu mnocranoBmi TBapuH Ha JgOCHiA (MATOTOBYMI MEpioj), MOKA3HHK

cepeHbOl JKMBOT MacH OJIHIET TOJIOBM MOJIOAHSKA KpPOJIB NPH BiAdydeHHi B 28
J000BOMY Billi, BIpOT1IHOT Pi3HUII MK rpyrnaMH HE MaB.
VY 90-no6oBoMy Bili cepeaHs kKKMBa Maca KpOJiB Y BCIX JOCHIJHHX Ipynax

3MiHIOBaJIACs 1010 MOJOAHSKY I (koHTpoNBHOT) TpymH (Tabu. 3). MakcHMaIbHOO
WBa Maca ojHiei roosu B 90-1060BoMYy Bitti 6yna B IV mocmiguiit rpymi (p<0,05)
— BoHa craHoBmia 2875 T 3a BukopucraHas «CarnEon 50» B kimekocti 200 r/T,
TUMYAcoM, SK 32 BUKOPHUCTAHHS ITHOTO TIpEHapary B PaImioHi TOMIBII MOJOIHAKY
kpouis III rpyrm (150 r) BoHa ckiana 2770 r, V rpymu (250 1) — 2840 1.

BcTaHoBieHo, 1110 HaiiBHIly IHTEHCHBHICTH POCTY MaB MOJIOJHSK KpodiB IV i
V rpym, B pamioHi skux 0yno Biamorigao 200 i 250 r npemapary «CarnEon 50» Ha
ToHY KopMy. [Toka3HUK cepeTHp01000BUX MMPUPOCTIB MaB BipOTiAHY PI3HHIIIO B IUX
JOCITIIHUX TPyMax MOJOAHAKY KpoutiB (p<0,05) 11010 KOHTPOIIO.

HaiiBuii cepennbono00Bi npupoctu 3a nepioa 30-90 ni6 BinzHayeno B IV
(39,8r) i V (39r) mocmimaux rpynax, Huwkdi — B II (36,3 1) i III (37,5 1), HIKYNM Deit
MOKa3HUK OyB y MoJOmHAKY Kpoii VI mocmignoi rpymu (300 r «CarnEon 50» Ha
TOHY KOpMY) i cTaHOBHB 36,9 T.

Taduuus 3. [HTeHCHBHICTB pocTy MOJIOTHAKY KpoJiB (M+m, n=10)

JKuBa maca | ronosu .
I'pynu 11 35 106 y 90-n1060BOMY Cepepbono6osi
V Bimi 35 016, r Bii, T MIPUPOCTH, T

1 714+14,39 2692+39 36,0+0,8
11 717£10,28 271547 36,3+0,9
111 707£10,67 2770+£39 37,5+0,8
v 687+14,05 2875+37* 39,8+0,7*
\Y 693+13,67 2840+£52* 39,0+1,0*
VI 677+14,53 2705+53 36,9+1,1

Tym i 6 nacmynnux mabauysax: p<0,05; “"p<0,01; ™"p<0,001

Kpami noka3aukm BigronaiBeiabHOI npoaykTuBHOCTI y 90-moboBomy Bimi 3a
BBeieHHs 200 r npenapaty «CarnEon 50»Ha ToHY roToBOro kopmy orpuMano y IV
JOCHIAHIN TpyIi, OYEBHIHO 332 PaXyHOK e(EeKTHBHOCTI (i3i0JOTiYHOTO BIUIUBY
KapHITHHY Ha IIpolec TpaBJICHHS Ta OOMiHy pEYOBMH MOHOTacTPUYHHUX,
POCIIMHOIAHUX TPU3YHIB, 1110 MPOSIBUIIOCS y KpalloMy IoinaHHi kopmy. JKuBa maca
KpOJTiB 1€l gociigHoi rpymnu 3pocia ua 183 r (p<0,05), cepennbo 100081 pupocTu
—mna 3,8 1 (p<0,05), mupuna morepexy — Ha 0,3 cM, KOHBEpCisi KOPMY TTOKpaIIHIACs
Ha 150 T.

IIpmKuTTEBMIT TOKa3HUK M’ SICHOCTI — IIMPHHA TTOTIEPEKy OyJia Iemo BUMION Y
kpodis III, IV 1 V mocnigaux rpyn moao KOHTPOIIIO, OAHAK 0e3 BipoTiIHOI pi3HUII
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(tabun. 4). lupuHa mornepeky B 3-MiCSYHOMY Billi Y KPOJiB LHX IPYH CTAHOBHJIA

BiamoBigHo 6,8 i 6,9 cm. Ilpu BBesmeHi y pallioH NOCHIJHHUX KPOJIIB Ipenapary
«CarnEon 50» B kinmbkocTi 300 T Ha TOHY TOTOBOTO KOPMY Iiei TOKa3HUK CTAHOBUB
6,6 cM 1 OyB Ha pPiBHI KOHTPOJIBHOI IPYITH.

[IMomo 3a0iffHMX MMOKAa3HWKIB, TO CIiI BiA3HAYUTH JAEHIO HEpiBHOMipHE
3pOCTaHHs MacH mapHoi Tymkd (Tabiu. 5). Momogusk kponis IV ta V mocmigaux
rpyn 3 BMicToM B pamioHax mpemapary «CarnEon 50» 200 i 250 r BiporimHO
nepeBakaB KOHTPOJIBHY Tpymy Ha 124 i 94 1 (p<0,01). 3a 3a6ifiHUM BHUXOIOM
modsoansik 111, IV i V rpyn maB nepeBary Hax koHTposibHO Ha 1,0 - 1,3 %.

Taonuus 4. BiaroaisesbHi Ta 3a6iiiHi NoOKa3HUKU MOJIOAHAKY KPoJaiB y 90-
npoGosomy Biui, (M+m, n=10)

I'pynu nlcl)lnlg;)ti?/ nl\::;gi' 3abiitmmii HialTIf: T‘II/II)E;)E:IT}; 1RO
’ Buxinm, % ’
cM TYUIKH, T KT

1 6,6+0,1 1336+17 49,5 3,85 251

1I 6,7+0,11 1362+25 50,2 3,85 253
111 6,8+0,07 1406+19 50,7 3,75 261
v 6,9+0,07 1460+£18** 50,8 3,7 273
\Y 6,8+0,09 1433£24** 50,5 3,7 268
VI 6,6+0,08 1362+24 50,4 3,8 255

3arpatu kopmy B I, II, III, VI rpymax cranommu 3,85; 3,85; 3,75 1 3,8 xr
TOTOBOT'O KOPMY Ha | Kr nmpupocty, TuMuacoM sk B IV 1 V rpymnax Bonu Oymnu semio
e(eKTUBHIMMHY 1 3HAXOMIIMCS Ha PiBHI 3,7 KT.

OTxe, Npu 3aCTOCYBaHHI B pallioHi BiJrOJiBEIBHOTO MOJIOJHSKY KpPOJIB
«CarnEon 50» B kimekocTi 150; 200 i 250 r Ha ToHy rotosoro kopmy (III, IV i V
rpymnu) xuBa Maca B 90 1060BoMYy Birli miaBuIImIacs Ha 2,9-6,8 %, cepeiHb0 100081
npupoctd — Ha 4,2-10,5 %, IPMKUTTERA MMPHUHA TONIEPEKy (MTOKa3HUK M’ SICHOCTI)
—Ha 3,0-4,5 %, KoHBepcis KopMy HmOKpamuiacsk Ha 2,5-3,9 % mozo I koHTpoasHOT
TpyIH.

HaiiBunmit noka3uuk kommuiekcHoi ouinku (ITKO) MonomHsKy Kpois,
BUXO/ISIYM 3 [TOKa3HUKA CEPEJHHO1000BOTO ITPUPOCTY 1 IIMPHHU NONEPEKY MO IPyTIi,
BifizHaYeHO y MojomHsky IV (273) i V (268) rpym 3a Hmx4Oro mokasHuka y I
(koHTpONBHIN) rpymi — 251.

ExonomivHuMi1 aHai3 BiAro1iBIi MOJOAHSKY KPOJIiB IIOKA3aB, MO i3 BBEACHHIM
y parmioH pi3Hoi kinmpkocTi «CarnEon 50» 3MmiHIOBanacs MpoAyKTUBHICT KPOJIB i

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

107
OJJHOYaCHO BapTiCTL KOpMYy, MO € OCHOBHUM TIIOKa3HUKOM IIpU BU3HAYCHHI

c0o0iBapTOCTi TBAPUHHHUIILKOI IPOAYKIIT (Tab. 5).

Tabuung 5. ExkoHoMiYHa e()eKTHBHICTH Bil BAKOPHCTAHHSA Pi3HOI KilbKOCTI
npenaparty «CarnEon 50» B roaiB.ii MoJI0IHSIKY KPOJIiB

ExoHoMIuHI HOKa3HUKH T'pymu
1 2 3 4 5 6
SBSETIE; I'xr npenapary «Cam&on | 4556 | 1500 | 1500 | 1500 | 1500 | 1500
Bapricts | T KOMGIKOpMY, TPH. 11000 | 11150 | 11225 | 11300 | 11375 | 11450

3arpaté KOpMy Ha 1Kr OIpUPOCTY, KT 385 | 3,85 | 3,75 3,7 3,7 3,8

BapricTs kopuy Ha L K IpHPOCTY | 45 35 | 4293 | 42,00 | 41,81 | 41,83 | 4351
JKMBOI MacH, IPH. ' ' ) : , ,

Co6iBapTicTh 1Kr KPOISTHHH, TPH. 60,5 | 61,33 | 60,13 | 59,73 | 59,76 | 62,16
Peaizaniiiaa mina 1 Kr kuBoi macu 80 80 80 80 80 80
KPOJISITHHH, TPH.

UwcTnii goXij 1 KT KpOJISTHHH, TPH. 19,5 18,7 19,9 20,3 20,2 17,6
PenrabenbHicTh, % 32 30 33 34 34 29

BapricTe 3arpar KOpMIB Ha OAMHMIO IPUPOCTY BHU3HAYAIM ILIIXOM
MHOXEHHS BapTOCTi pauiony (1 kr kopMy) Ha 3aTpaTd KOPMiB Ha 1 KI' IPHPOCTY.

ExoHOMiUHHMIT aHANi3 CBIMYHUTH, IO 3aTpaTH KOPMiB Ha | KI' MPHPOCTY IO
rpynax 3MeHIIYBAIUCS MO0 MOKa3HUKiB | kKoHTpossHOT rpymu (3 3,85 mo 3,7 kr),
kpim VI rpymy, a Bapticts 1 T roroBoro kopmy 3pocrana 3 I mo VI rpyny (3 11000
1o 11450 rpw.).

Bukopucranns npemapary «CarnEon 50» 3a0e3meuymsio  3pocTaHHS
BIATO/IBEIBHOT IPOAYKTHBHOCTI KPOJIIB 1 OJJHOUYACHO 3MEHIICHHSI BapTOCTI KOPMY
Ha 1 xr mpupocty — 3 42,35 rpH. y KOHTpOibHiH rpymi Ta 11 42,93 rpu. y I rpymi no
42,09 rpu. y 1II (150 r/1), no 41,81 rpu. y IV rpymni ta B V 10 41,83 rpH., a B VI
JOCHigHIN rpymi MonoaHsky kpoiiB (300 r mpemapary Ha 1T KOpMy) Bim3HaueHO
nigBHIIEHHS BapTOCTi 1 KT KopMmy (43,51 rpH.).

CoGiBapTicTh TOXIBII MOJIOJHAKY KpOJIB JOCHIAHUX rpyn 1momo I
(xoHTpONBHOT) Oyna Hiwk4yow (3 60,5 mo 59,73 rpH.), okpiM VI nocninHoi rpynu
(62,16 rpm.).

Taka guHAMiKa BIUIMHYJIA HA MMOKa3HUK YHCTOTO MPUOYTKY 1 peHTabenbHOCTI
BUpOOHHUITBA. HaliBumioro peHTabensHICTh BUPOOHHIITBA 32 MPSIMUMH 3aTpaTaMiu
Oyna y monogusaky kpoais IV 1 V rpyn i cranoBuna 34 %. Llum gocnigauM rpynam
sronoByBaiu 3 kopmoM 200 i 250 T mpemapaty «CarnEon 50» Ha TOHY TOTOBOTO
MOBHOPAI[IOHHOTO KOMOIKOpMY.

Cutiz BiI3HAUMTH, 1110 13 BBEJCHHSIM Y palioH pi3HOi KiibkocTti «CarnEon 50»
3MIHIOBAJIMCS SIK BiJrOJiBEJIbHI ITOKa3HUKH MOJIOAHSKY KPOJIB IO Ipymax, Tak i
CKOHOMIYHI TOKa3HMKH, 30KpeMa BapTiCThb KOpMY, SIK OCHOBHOTO ITOKa3HHKA
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cobOiBaprocrti. I3 3pocTaHHSM BiATOAIBENBHOI MPOJYKTUBHOCTI 3pOCTaja MUTOMA

Bara KOpMy B CTPYKTypi COOiBapTOCTI NMPHUPOCTY KPOJSATHHHM Ta 3HIKYBaJHCS

3aTpaTH KOPMY Ha OJIMHHILIIO TIPHPOCTY.

TakuM YMHOM, JTOCHI/PKEHHSIMH BCTaHOBJIEHO, III0 BUKOPHUCTAHHS IperapaTy
«CarnEon 50», a oco6mmBo B 103i 200-250 r/T koMOikopMy, B parlioHax MOJOJHAKY
KPOJIB B yMOBaX iHTEHCHBHOTO BHPOOHHIITBA KPOJNATHHHU Ja€ 3MOTY 3pOOHTH il
BUPOOHUITBO OUTHII eeKTHBHUM. [Ipu oMy TpsIMi 3aTpaTH Ha BUPOOHHUITBO 1 T
KPOJLITHHY 3MeHITYI0ThCS Ha 800 TpH., a peHTabeIpHICTE BUPOOHUIITBA 3pOCTAE HA
2%.

BucnoBku. J[lociimkeno Oesmeuny miro mpemapary «CarnEon 50» Ha
IHTEHCHUBHICTh POCTY MOJIOAHSKY KpOMdiB. Y BCIX TIpynax BIJICYTHIH Majix
MOJIOAHSAKY KpoiiB. bijgplmr TOro, Oe3me4HICTh BHUKOPHCTaHHS THoisiraia y
BIJICYTHOCTI TaCTPOCHTEPOKOJIITIB 3a BECh MEPIOA 1 3a PI3HUX 103 3aCTOCYBaHHS
npenapaty «CarnEon 50». IlpenapaT cmpusB KpamoMmy IOiJaHHIO KOpMY, IO
BIUIMBAJIO Ha 3pOCTAHHS BiATOIIBENBHO] i 3a01i{HOT MPOYKTUBHOCTI KPOJIiB.

IIpu 3acTocyBaHHI B paIlioHi BiATOAIBEIEHOTO MOMOTHIKY KpoiiB «CarnEon
50%» B kinpkocti 150; 200 i 250 r Ha ToHy roToBoro kopmy (III, IV i V rpynu) xusa
Maca B 90 toboBomy Bitli mmigBumacs Ha 2,9-6,8 %, cepeTHp0I000BI IPHPOCTH HA
4,2-10,5 %, npmwKUTTEBa MMpPHHA TonepeKy (mokasHuk M’sicHocti) Ha 3,0-4,5 %,
KOHBEPCisi KOpMy HOKpanuiach Ha 2,5-3,9 % 11070 I KOHTPOIBHOT rpyIIH.

Mosoansik kpouiB IV Ta V nocnigHux rpyn 3 BMICTOM B pallioHax mpenapary
«CarnEon 50» 200 i 250 r/t BiporisiHo niepeBakaB KOHTPOJIbHY rpyny Ha 124194 r
(p<0,01) 3a Macoro mapHoi TyIKky. 3a 3a6iiHuM BuxogoM Mostoausk 11, IV i V rpyn
MaB mepeBary Haja KoHTpospHOMo Ha 1,0 - 1,3 %.

3arpatu kopmy B I, II, III, VI rpynax crarmosmm 3,85; 3,85; 3,75 1 3,8 xr
TOTOBOT'O KOPMY Ha 1 Kr mpupocty, TuMuacoM sk B IV 1 V rpymnax BoHu Oynu siemio
e(eKTUBHIMINMY 1 3HAXOWIIMCS Ha PiBHI 3,7 KT.

Bukopucranns npenapary «CarnEon 50» B kimbkocti 200-250 T Ha TOHY
KOMOIKOpMY B palioHaX MOJIOJHSKY KpOJiB 3a IHTEHCHBHOIO BHPOOHMIITBA
KPOJIITUHU Ja€ 3MOTY 3MEHILIUTH NPsIMi 3aTpaTh Ha BAPOOHUUTBO | T KPOJISATHHU Ha
800 rpH., a peHTabEIbHICTF BUPOOHUIITBA TiABUIINTH Ha 2 %.
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SAFETY AND PRODUCTIVE EFFECT OF THE L-CARNITINE
PREPARATION ON THE GROWTH INTENSITY OF YOUNG RABBITS
Luchy'n 1.,
Sotnichenko Yu.,
Nevy senko A.,
Bilan A.
Cherkassy Experimental Station of Bioresources of the National Academy of
Sciences, Cherkassy, Ukraine luchin60@ukr.net

The productive effect of the drug "CarnEon 50" on the intensity of growth of
young rabbits was studied. A compound feed recipe was developed based on local
feed ingredients: barley grits (10%) and oats (10%), wheat bran (10%), sunflower
meal (20%), alfalfa flour (35%), table salt (0.4%), premix (3.1%). For the
experiment, 6 groups of young rabbits of 10 heads each (5 males + 5 females) were
formed using the pair-analog method.

It was established that when used in the diet of fattening young rabbits
"CarnEon 50" in the amount of 150; 200 and 250 g per ton of finished fodder (111,
IV and V groups) live weight at 90 days of age increased by 2.9-6.8%, average daily
gains - by 4.2-10.5%, lifetime waist width ( meatiness index) — by 3.0-4.5%, feed
conversion improved by 2.5-3.9% compared to the first control group.

Young rabbits of the IV and V experimental groups with 200 and 250 g/t of
CarnEon 50 in their rations probably outweighed the control group by 124 and 94
g (p<0.01) in terms of paired carcass weight. In terms of slaughter yield, young
animals of 111, IV and V groups had an advantage over the control group by 1.0 -
1.3%.

The use of the drug "CarnEon 50" in the amount of 200-250 g per ton of
compound feed in the diets of young rabbits during intensive production of rabbit
meat makes it possible to reduce direct costs for the production of 1 ton of rabbit
meat by UAH 800, and to increase the profitability of production by 2%.

Key words: young rabbits, growth intensity, the drug "CarnEon 50", compound
feed, fattening and slaughter indicators, economic efficiency
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OLIHKA CTAHY KOM®OPTY KPOJIIB ¥ HET'JIAHOMY
KPIVIBYATHHUKY 3A MTEPIOJAMMH POKY
Hebunma M.C., xkananaar c.-T. HayK,
Taspum O.M., c.H.c., KaHAUIAT C.-T. HAYK,
T'owuap O. @, c.H.C., KAHAUIAT C.-T. HAYK,
Ocokina T.I'., HaykoBwHii CIiBpOOITHHK.
Yepracoka docniona cmanyis 6iopecypcie Hayionanvroi akademii azpaprux Hayk
Vrpainu, m. Yepracu, bioresurs.ck@ukr.net

3mina knimamy € oOHi€ 3 HAUOLILWUX 3a2P03 O 6CIX 6EPCME HACENCHHS,
OCKIbKU 6e3n0CepedHbo 6NAUBAE HA HABKOIUWHE cepedoguuje ma eKOHOMIKY
VYrpainu. Lle sumacac npogedenns 6ionogioHux 3axodie 3 adanmayii meapuu 00
MIKpOKiMamy, Oisi YHUKHEHHS 3HUICEHHS 8UPOOHUYMBA CLIbCbKO2OCHOOAPCHKOL
npooykyii. Jocniodcenus npogedeHi Ha KpOIsSX NOpoOu NOAMAsCbKe cpibio,
Kanigopuiiiceka ma Hogo3enanocvka Oina Ha 6azi kponegpepmu Yepkracvrol
docnionoi cmanyii biopecypcie HAAH. Memorw excnepumenmy 0y10 usHauumu
OCHOGHI napamempu MIKPOKAIMAmy ¥ KanimaibHUux ye2naHux Kpilb4amHuxax, 3d
VMO8 niOsUWjeHuUx memnepamyp O08KiIA I YMPUMAHHA MEAPUH 3a MPAOUYIHOI0
NPOMUCTOB0I0 MEXHONOZICIO Y CIMYACMUX KIimKax, Ols OYinKu Cmany Komgpopmy
meapun. Memoou Oocniodcenns — Oibaioepagpiuni, ananimuuni, QizuyHi,
biomempuuni. Jlocnioxcennss MikpoKiimamy npogoounu enpoooexc 20 0i6, y opyauti
MICAYb KOJCHOT NOpU POKY, Memooom besnepepsHoi asmomamuyHoi peecmpayii 3a
O00NOMO20H0  GUMIDIOBANLHO-00JIIKO8020 KOMNAEKCY «AHanizamop nosimpsanoeo
cepedosuwa eneKmpoHHUlL MOHOOIOKOBUILY. 3MIHU NOKA3HUKIE memnepamypu u
601020cmi Y KPIIbYAMHUKY GUSHAYANIU 34 CYX020 Muny 200i61i MmeapuH
NOBHOPAYIOHHUM ZDAHYIbOBAHUM KOMOIKOPMOM 3 200i6HUYb OYHKEePHO2O Muny i
Yino00606020 docmyny 00 800U 3a 0ONOMO20I0 HineabHux noinox. Oyinky cmauy
Komghopmy Kpoaie, 3a nopamu pokxy, 30iUCHIOBATU 3A OONOMO20I0 O0OPAXYHKY
memnepamypho-gonocicmnozo indexca (TBI). Jocniosxcennamu 6cmanoeieno, wo y
3UMOBULL NePio0 YMPUMAHHSL 8 Ye2laHill 6y0ieni Kpoui Maiu Oeskuil ouckomgpopm,
akuul xapaxmepuzyeas inoexc TBI na pieni 46,5 00., wo 6ionogioanio HasagHocmi
MIHIMAbHO2O X010006020 cmpecy. 3HauHO Oinbwuuti OUCKomg@opm 6iouysanu
MEapuHU y nepiod aHOMAaIbHO cnekomuozo nima, koau TBI dopisniosae 74,4 00., wo
6KA3YE NPO HAAGHICMb NOMIDHO20 mMennosozo cmpecy. Ilpu nopieHsHHI cepeoHix
3HAYEHb  GIOMBOPIOGANILHOI  30AMHOCMI  KPOIeMAmMOK —6USHAYEHO  GipociOHe
NepesadCantsl KiIbKICHUX Napamempie 00CIiONCY8AHUX SHIZ0 3a NOPAMU POKY, SKI
V320024CY8ANUCS 3i CIAHOM KOMDOPMY MEAPUH.
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Knwwuoei cnosa: Kpoii, KpUIbYAaTHHK, MIKPOKJIIMAaT, TEMIIEpPaTypHO-

BOJIOTICTHHH 1HJIEKC, TEMIICPATYPHHUI cTpec

AxTyajibHicTs. [lopiBHsHO 3 iHIIMME KpaiHamu cBiTy, eHeproemHicts BBII
YKpaiHu € JOCHTh BHCOKOIO, IIO BH3HAYA€ HU3bKY KOHKYPEHTOCIIPOMOXKHICTH
exoHoMikH. [TounHatoun 3 2014 poky, eHeproe)eKTHBHICTH Ta EHEPTro30epeKeHH
CTalTl TPIOPUTETHUMH HANpsSMaMH TOAAIBIIOTO (YHKIIOHYBAaHHS BITIU3HSHOL
eKOHOMIiKH, TIpoTe piBeHb eHeproemHocti BBII Vkpainu, 3a manmmm CiToBOi
enepreruunoi paau — WEC, nmumaetsest y 2,0-2,5 pa3su BHIINM, HDK y OLTBIIOCTI
€BPOIICUCHKUX KpAiH.

OpnHi€l0 13 CKIIQJIOBHX E€HEPro30epeeHHs SIBISETHCS CHEProe()eKTUBHICTb.
EneprosoepexeHHs 11e KOMIUIEKC 3aXOJ[iB, METa SKHX, 3[cOLIbIIOr0, HAIlIJICHA Ha
Te, 100 3MCHIIUTH CIOXHBAaHHsA eHeprili Ha obcmyroByBanHs Oymismi [1-3].
CropyZa 3 ManuM CIIOXKHBAHHSIM CHeprii Ha il oOciayroByBaHHsS (OmMajeHHS,
KOH/IMIIOBAHHS) SIBISIEThCS eHepProe(eKTUBHOI0, ab0o eHeprosoepirarouoro [4, 5].
3a paxyHOK e()eKTHBHOTO IPOEKTYBaHHS Ta BHKOHAHHS IH)KEHEPHHX MEPEXK,
BEHTWIAIII 3 peKyHepalico TMOoBIiTps, B OyHdiBII CTBOPIOETHCS KOM(MOPTHE
cepeIOBHIIe IS iCHYBaHHS TBapuH [6].

[MuranHs eHeproz0epexeHHs Ta EHeproeeKTUBHOCTI BIUIMBAIOTH Ha
exojioriyny Gesneky [7, 8, 9]. 3rigHo 3 gomoBima0 MixypsIOBOT rPyNH €KCIIEPTIB
31 3MIHM KJIIMaTy HayKOBI JIOCJIIJPKEHHS CBIYaTh, 110 3MiHAa KJIIMaTy B Pe3yJIbTaTi
AHTPOIOTeHHOTO BIUIMBY 3 KiHI XIX CTONITTS Juiie MpuOIM3HO HAa TPETUHY
MOB’s3aHa 3 MPUPOJHMMHU 3MIHAMH, & Ha JIBI TPETMHM 3yMOBIICHA JisUIBHICTIO
JIFOJIUHY, 30KpeMa 301JIbIIEHHSAM KOHLIEHTpAlLlil MapHUKOBUX ra3iB B arMocdepi Ta
MiIBUILICHHSAM TEMIIEpaTypy HaBKOJHIIHBOTO cepenoBuina. B Ykpaini 3a maHuMun
MinicTepcTBa 3aXHMCTy JOBKUUISA Ta MPUPOAHUX pecypciB YKpaiHU cepenHs pidHa
TeMriepaTypa 3 noyatky XX CTOJITTS 3pocia Oinbiue, Hix Ha 2,0°C, B TOMY 4HCIi
Ha 1,2°C — 3a ocranHi 30 pokiB.

Ha nymxy Wang F., Zhang J. (2019) nporHo3yeTbcs, mio riobanbHe
MOTEIUTIHHS 3DOCTaTUME MPOTATOM HACTYIHUX KINBKOX NECATHIITh, SIKIO BUKUAIN
MApHUKOBHX Ta3iB MPOJOBXKYBaTUMYTh 30imburyBartucs [10]. OTxe, 3MiHa KIimMarty
€ OJIHI€I0 3 HANOUTBIIIKMX 3arpo3 JIOJICTBY 3 JAIEKOCSHYKHUM BILTHBOM HAa HABKOJIUIITHE
CepeoBHINe Ta eKOHOMIKY. 3MiHa KJIiMaTy Oyze BIUIMBATH HA PETiIOHHU CBITY Ta BCi
BEpPCTBU HaceleHHs. JlaHi JOCTiKeHb CBim4aTh, MO O€3 MPOBEIEHHS 3aXOJiB 3
amantamii [11, 12, 13], rmo0OanpHa 3MiHa KiiMaty Moxe 3HuU3UTH 10 30 %
BUPOOHMITBO CllIbcbKOTrocnoaapcbkoi npoaykuii 1o 2050 poky. Buacninox 1poro,
HaiOLIbIIe MOCTpaXAatoTh 500 MiTBHOHIB HEBEIMKUX (DepM y BCbOMY CBITI.

losloBHUM HampsMOM eHepro30epekeHHsI y KpPOJIIBHHLTBI € ONTHMIi3amis
NOTpeOM B TEXHIYHUX 3aco0ax, 3a KPHUTEpIEM EHEepreTHYHOI eQEeKTHBHOCTI, 3
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ypaxyBaHHSAM pO3Mipy OymIiBii, CHCTeMH H cCIOCOOy YTpHUMaHHS, HPUIHATOI

TEXHOJIOTIT TOJTiBJIi, HAITYBaHHS Ta BUIAICHHS THOMO [14].
EdekTuBHICTh KPOJIIBHULTBA 3HAYHOIO MIpPOIO 3aJICKHUTh BiJl MIKPOKIIIMATY Y
npuMitierHi [15]. Bigomo, mo BiAXWICHHS MMapaMeTpiB MIKPOKIIMATy Bij

BCTAQHOBJICHMX HOPM IIPHU3BOJMTH 0 3MEHIIEHHS CEKpeLil MOJIOKa y KPOJIEMaTOK Ha
10-20 %, 3HIWKEHHS pPE3UCTEHTHOCTI OpraHi3My TBapHH [0 He3apa3HUX
3aXBOPIOBaHb Ta CKOPOYEHHS Mepioxy eKCIUTyaTamii oONaJHaHHS, MallWH Ta
OymiBels.

Konu roBopste mpo craH KoM(OpTy KpoJiB, 4acTO aKIEHTYIOTb yBary Ha
abpesiatypi TBI - TemmepaTypHO-BOJOTICHHH IHAEKC, SIKUH € YHCIOBUM
BUPQ)KEHHSIM CIIJIBHOTO BIUTUBY TEMIIEPATYPH 1 BITHOCHOT BOJIOIOCTI MIKPOKJIIMaTy
Ha TBapuH. KpiM TOro, BiH € IHCTPYMEHTOM OI[IHIOBaHHS IOTEHIIHOTO PH3HKY
OTPUMaHHSl KpOJSIMH TEIUIOBOTO CTpecy. Y TIOPIBHSHHI 3 IHIIUMH BHJIAMH
CUIBCHKOTOCIIONAPCHKUX TBAPHH, KPOJIi € YyTIMBHMH JIO TEIUIOBOTO CTpecy,
OCKINIBKM 3JaTHI PEryJIoBaTH TEMIIEPaTypy Tila y BY3bKOMY [iama3oHi, depe3
BIICYTHICTb 3aJI03 MOTOBHUIUICHHS. TEIIOBHI CTpeC € TOJOBHOK NMPOOIEMOI0 Y
KPOJIBHHIITBI, 0COOIMBO B MEPiO]T JIITHROI CIIEKH, HABITh, y IEHTPAIBHUX PETiOHAX
VYkpainu.

Hocnimkennsimu Marai |. F. M. et. al., (2002) BcTaHOBIEHO TeMIiepaTypHO-
BOJIOTICHMM 1HJCKC, BIAMOBIAHO OO SKOTO: TEIUIOBUH CTPEC BIACYTHIA KOJIH
temmneparypa menme 27,8°C, 3a temmneparypu 27,8-28,9°C - TemnoBuil ctpec €
nomipHuM, 3a Temneparypu 29,0—30,0°C — TeruoBuii crpec € cuuibHEM 132 30,0 °C
i GiITbIIIe — TETIOBHI CTPEC BBAKAETHCS TyXKe CHIbHUM [16].

BcraHoBieHO, 1110 TETUIOBHH CTPEC CIIPUYMHSIE 3HIDKEHHS J0OOBOTO IIPUPOCTY
*HuBOI Macu KpoiiB Ha 20—25%, koediumienta koHBepcii xopmy Ha 8—15%,
30inbIIeHHsT 3arubeni MononHsAKy Ha 9—12 % Ta 3HW)KEHHS BiJTBOPIOBAJILHOT
¢dyskmii camus Ha 6—10 %, a Tako)kK HETAaTHBHO BIUIMBAE HA SKICHI MOKAa3HHUKHU
m’sica (Marai I. F. M. et. al., 2007, Song Z. et. al., 2006, Yan Y. et. al., 2008) [17,
18, 19].

3a manmmu Marco-Jiménez F. et. al., (2017) ontumanbHa Temmeparypa st
(hyHKIIOHYBaHHS BiITBOPIOBAJIbHOI CHCTEMH KpOJIiB KoimBaeThes Bif 15 mo 20°C.
SIkmio TemrepaTypa HaBKOJHMIIHBOTO CEPEJOBHINA 3HAYHO MEPEBHUIYE MOKA3HUK
20°C, KponrK{ MOTEPHAIOTh BiJl TEIJIOBOTO CTPECY, III0 HETaTUBHO BIUTMBAE HA iX
penpoayktueHy 3aaTHICTS [20]. BesmmianicTs, mix gac il TEIUIOBOTO CTpeCy, MOXKe
TpuBatd Big 45 mo 70 OHIB, M0 € ONHIEI 3 OCHOBHUX NPHUYUH YCKJIAIHCHb
BIZITBOPEHHS CaMIB B OCiHHil mepiox poky (Jie Z. et. al., 2020) [21].

Jns BU3HAYEHHsI CTYIEHs BIUIMBY TEIJIOBOIO CTPECy Ha KOPIB LIMPOKO
3aCTOCOBY€THCS CliellialibHUiT TemMmepaTypHo-BosoricHu# innexe THI (Temperature
humidity index). Leii innekc € koMOiHaLi€O TBOX 3MIHHHX, a CaMe: TeMIIEpaTypH
HaBKOJIMIIHBOTO CEPEIOBUINAa W BITHOCHOI BoOJIOrOCTi mOBiTps. Bin mae 3mory
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OILIIHUTH TMOTPeOy B OXOJIO/PKCHHI TBAapHH 1 BXUTH HEOOXiTHHX 3aXOMIB IS

BiIBepHEHHS TEIIOBOTO cTpecy [22].
IHgexc TemmepaTypu Ta BOJIOTOCTi, SIKHH BH3HAYAE PEAKI[IO IJFOICHKOTO
OpraHiaMy Ha MO€IHAHHS Temia Ta Bojorocti, pospodus E. K. Tom (1959)

IOCHiMHUK YmpaiiHaA KiriMartosorii bropo morogn CIHIA. Bin Bu3HaumB iHIekc
Temnepatypu Ta Bosorocti sk THI = 0,4 (T+Tw) + 15, me T — temmeparypa
MOBITPs, BUMIipsSHA y TiHI, a T w— TeMIeparypa 3a BOJOTHM TEPMOMETPOM,
(TeMmepatypa, 10 SKOi TOBITPS MOKHA OXOJIOIKYBATH, BUIIAPOBYIOUH B HHOMY
BOJIy 32 TOCTIHHOTO THCKY) [23].

Taxox, 3a qanumu [24] 4718 OLIHKK CTaHy KOM(OPTY JIFOUHU 3aCTOCOBYETHCS
nokasHuK — humidex (iHmekc TemImepaTypd i BOJIOTOCTi, BHKOPHCTOBYBaHUIA
KaHaJCbKUMH METEOPOJIOTaMH, SIKMH J03BOJISIE OLIHUTH CYO'€KTHBHE BIIUyTTs
JIFOJIMHU B JKapKy TOTOY), sIKHii po3pobmnu Masterton J. M. i Richardson F. A. B
1979 poui. Bin mInpoko BUKOPUCTOBYETHCS B KaHAICHKHX METEO3BEICHHIX BIIITKY.
3HadyeHHS IHOTO iHACKCY BHUIe 30 cTBOproe neskumii auckomdopt, Bume 40 —
BeHUKUNA TUCKOM(DOpPT, a Buie 45 € HeOesmewHnM uis moguHU. Skmio humidex
nmocsirae 54, temoBuil yoap € HemuHydnM. Humidex Bimpi3HS€TbCS Bifg IHIECKCY
THI, sixuit BukopucroByerses B CILIA TiMm, o OuIbIne IpyHTYETHCS Ha TOYII POCH,
a He Ha BIIHOCHIN BOJIOTOCTI.

OriHka TeMIepaTypHO-BOJIOTICTHUX 1HIEKCIB IIETJISHOTO KPITbYaTHHUKA Y
TEXHOJIOTIYHUX YMOBAaxX yTPUMAaHHs TBapHH 1 MI00AILHOr0 MOTEIUTIHHS B YKpaiHi,
3a mepiogaMu pOKy, Hapasi HeBijoma. Y 3B’S3Ky 3 BHINE3a3HAYCHUM, HAMU
MPOBEICHI JIOCII/PKEHHS 3 OLIHKH TeMIlepaTypH i Bojorocti 3 Bu3HaueHHssM TBI y
KaIliTaTbHOMY TMPHUMIIICHHI U1 KPOJIiB — KPUIbYAaTHUK. 3aBJaHHAM IOCIIIHKECHHS
Oyo:

- 3’sicyBaTi 00’ €MHO-TUIAHYBaJIbHI PillICHHS KPUIbYaTHHKA, TOOYI0BaHOTO 32
OyniBensHMMHU HOpMaMu 1995 poky [25];

- OLIIHUTH TEeMIEpaTypHO-BOJIOTICTHUH pexuM 1 BusHauutd TBI kponiB 3a
nepiogaMu poKy, 3TiJJHO JJO HOPMATUBHOTO MOBITPOOOMIiHY;

- mpoBecTH rpadivHmii aHai3 1000BOI TMHAMIKH TEMIIEpPaTypH Ta BiTHOCHOI
BOJIOTOCTi TIOBITPS V KPUTbYATHUKY O€3- Ta 32 TEMIEPaTypHOTO CTPECY B JTHIH
nepioJ] poKy;

- OLIIHUTH BiATBOPIOBAJILHY 3/IaTHICTh KPOJIEMATOK 32 MEPioJaMu POKY;

- OOrpyHTYBaTH amanTHBHI pIOICHHS [UIS YOOCKOHAJICHHA J00po0yTy
YTPUMaHHS KPOJIHKIB.

Meta po6oTn. BusHaunTH OCHOBHI apaMeTpH MIKpOKJIIMATy y KamiTaJbHUX
LETITHUX KplJIbYaTHUKAX, 332 YMOB ITIJBUILIEHUX TEMIIEpaTyp JOBKIJUIS 1 yTPUMaHHS
TBapUH 32 TPaJULIHHOIO IPOMHUCIOBOIO TEXHOJIOTIEIO y CITYACTHX KIITKaxX, VIS
OLIIHKH CTaHy KOM(OPTY TBapHH.
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Marepiann Ta Meroau. JocmiIKeHHS MNPOBOAMIN HA KPOJSIX MOPOAU
nontaBcbke cpibio, KamidopHiiicbkka Ta HOBO3eNaHAChKa Oima Ha 0asi
eKcrepuMeHTalbHOT  Kponedepmu Yepkacbkol nocmigHoi cTaHIii OiopecypciB
HAAH, BignoBiaHo 10 HIKYE HaBeaeHOT cxeMu Tab. 1.

Taoauus 1. CxeMa gocaigKeHb

ITopa pok
[Toka3nuk il y -
3uMa BECHa JITO OCiHb
Tlepiox gocmiay | mocmimHwmit 1 JOCITiTHu# 2 JociiHuii 3 jociigaui 4
TMapaver TemIeparypa, | Temmeparypa, TeMIeparypa, TeMIeparypa,
apamerp BiJIHOCHA BiZIHOCHA BiJIHOCHa BiZIHOCHa
MIKpOKIIIMaTy . . . .
0 o BOJIOTICTb, BOJIOTICTS, BOJIOTICTS, BOJIOTICTb,
C, %, ppm, y . , y
atMocdepHuit | arMmochepHuUit aTMocdepHuit aTMocdepHuit
MM. PT. CT.
tuck, CO2 trck, CO2 tck, CO2 tuck, CO2
Cucrema MIPUILIHBHO- HPUILIABHO- NPUILIMBHO- MIPUIIMBHO-
BCHTHJIFOBAaHHS BUTSDKHA BUTSDKHA BUTSDKHA BUTSDKHA
Ta piBEHb| 3 MEXaHIYHUM | 3 MEXaHIYHUM | 3 MEXaHIYHHM 3 MEXaHIYHUM
TOBITPOOOMIHY TIPUBOJIOM, MIPHUBOJIOM, TIPHUBOJIOM, TIPUBOJIOM,
110 30 M3/11 1o 45 M3/11 1o 60 M3/11 110 45 M3/11
IHnexc TBI TBI TBI TBI

Jlnsi BUKOHAHHS IIOCTaBJICHOTO 3aBJaHHS 3aCTOCOBAHO BHMIiPIOBAIBHO
obuncmoBanpauii  komiuieke  (BOK) AIICE-M  [26, 27] Ta MeTomuky
MYJBTHIIAPAMETPUYHOI  OINIHKH  MIKPOKJIIMATy TBAapUHHHIBKAX MPUMIIICHb
MmeTtozioM Oe3nepepBHOI aBTOMaTnuHOI peectpanii [28]. BOK mpaiioBas 3a Takum
QITOPUTMOM: OJIHE BHUMIPIOBaHHS 4Yepe3 KOXHI TPH CEKyHIOH, 3 HAaCTYIHHM
ycepeaHeHHsM 40 BUMIpIOBaHb ITapamMeTpa Ta HOro 3aIMcoM Y KapTy 1am’sTi.

CepenHp0000Bi  MTOKA3HUKM  MIKpPOKIIMATy KpijlbuaTHHKA (iKCyBaIn
BIpoJOBX 20 1i0 KOXKHOTO MiCAIls, SIKAH XapakTepu3yBaB CepeqHi 3HAYCHHS
TEMIEepaTypyd 30BHIIIHBOTO TIOBITPSA, 3a KOXHY TIOpy pOKy. PospaxyHox
TeMnepaTypHo-BoJoricaoro inmekcy (TBI) 3aificHioBamm 3a GopMyIIor0 At KOpiB

[22]:
TBI=0,8 x THC + (BBII : 100 x (THC — 14,4) ) + 46,4

Jge THC - temneparypa HaBKOJIMIIHBOTO cepefoBuma, °C;
BBII - BigHOCHA BOJOTiCTH TOBITPS, %0.

I'pamanis ingexcy TBI mamm Oyma mommdikoBaHa y BIATIOBIAHOCTI [0
(izionoriyENX ocoONMMBOCTEH oOpraHizMy KpounkiB. CTaH KOoM(GOpPTYy KPOJIHKIB
OLIIHIOBAJIH 3TIJHO 3 JAaHWMHM, HaBeIeHOI Aaji Tabmui 2.
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Ta6uung 2. Oninka ctany KoM(OPTY KpoJiiB 32 TeMIIepATyPHO-BOJIOTiCTHUM
iHgexcom
I'papauis TBI OuiHka BIUIMBY HAa OPraHi3M TBapuH
37,2 i meHIIE TTOMipHHI XOJIOTOBHH CTpec
37,3-43,3 CITaOKMil XOJ0A0BHIA cTpec
43,4-48,8 MiHIMaJIEHIH X0JI0J0BHI1 cTpec
48,9-54,4 MOPIT XOJOJOBOTO CTPECY
54,5-56,9 HeWTpasbpHui cTaH (6e3 cTpecoBuit)
57,0-64,0 KOMGOPTHHI CTaH
64,1-68,5 HeWTpanbHuii cTaH (6e3 CTpecoBHit)
68,6-72,3 TIOPIT TETIOBOTO CTPECY
72,4-75,9 MiHIMaJIbHUH TEIUIOBHUI CTPeC
76,0-79,9 MMOMIpHHIA TETIJIOBUH CTpec
80,0-86,0 CepeIHill TeII0OBUi cTpec
87,0 1 OipIe CHIIBHUH TETUIOBHU CTpeC

TemmepaTypHO-BOJOTICTHHI PEKUM KPiJIbYaTHUKA BU3HAYAIIH 33 CYXOTO THITY
TOJIBII KPOJIB TOBHOPAIIOHHAMH T'PaHyITHOBAHUMH KOMOIKOpMaMH 3 T'OJIBHHIb
OYHKEpHOTro THITY 1 1iJ01000BOr0 JOCTYITy TBAPHH JI0 BOJM 3 HINEIBHHUX MOIIOK.
I'panynsoBanuii moBHoparionuuii kom6ikopm (ITK 91) mas HacTymauii ckman: 90%
cyxoi peuoBurn (CB), oOminnoi eneprii 10,4 MJ[/Kr, BMICT CHPOro MpoTeiHy
17,1%, cupoi xiitkoBunau 18,9%, cuporo xupy 4,3%, xansiito 1,05% i ¢pochopy
0,65 %.

OpmepkaHi  pe3ynbTaTH  CEepPeIHBOJOOOBHX TOKA3HHKIB  MIKPOKIIMATy
NOPIBHIOBAITM 3 HOpMAaTHBHUMHU naHuMu BifamoBigzHo BHTII ATIK-02.07 [15], ski
OyJin cucTeMaTH30BaHi 3a MOPOI0 POKY — 31MMa, BECHA, JIITO Ta OCiHb. [loka3HMKH
BIATBOPIOBAJIbHOI  3/aTHOCTI KPOJIIB  BHM3HAYaJld 32 JaHUMU HEPBHHHOTO
300TEXHIYHOTO OOJIIKy — 3a 3arajJbHONPHHHATUMH METOJaMH 0i0METPUYHOIO
aHaizy.

Marepianu  AOCHIKEHb OOpOOJISITUCS  OiOMETpUYHUMH METOAaMH  Ha
KOMIT'IOTepi 3 BHKOPHCTaHHSIM TIIporpamMHOrO 3abe3medeHHs Statistica §. 3a
pesynbpraraMyd 0OpOOKH JaHWX BH3HAYAIH CepeHio apudMmeTHuny Beanuuny (M),
ii moxubKy (M), Koedimient Bapiartii (Cv), piBens iimoBiprOCTI ().

Pesyabratn nocaimkenb. Jlocnmiguiau 00’€MHO-IUIAHYBalbHI  PIiILICHHS
OyniBii KpinbuaTHHKa. BoHa € KamiTajapHOIO, Mae LEMVSIHY KIaaKy CTiH,
3aJ11300€TOHHI TUIMTH JUIS HEPEKPHUTTS cTenl, OeToHHy miasory. JlosxuHa Oynisii
cranoButh 18,0 M, mmpuna 8,0, Bucora crinu no crexi 3,2 merpa. Koediuient
KOMITaKTHOCTI OyniBii nopiBHIoe — 1,0. 3aransHuii 06’€M KpilbuaTHUKA CTAHOBHUTH
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454 M3 (6e3 ypaxyBaHHs 00’ €My J0JaTKOBMX NPUMILIEHB). BChOTO B Kpilb4aTHUKY

5 Bikon mwiomero 4 Mm%, mioma jsepeit — 2,7, 6pam — 3,9 Mm% KpinbuartHuk
00NagHaHUN BIChMOMA JBOSPYCHUMH OIMHKOBAHUMH METAJICBUMH KIIITKOBUMH
6arapesamu. lllinsHicTs nocagxu Teapus 0,09-0,17 M?. HakonudeHHs Kaiy i ceuiBKu

KPOJIB 3IiHCHIOETRCS Y TIACTMAcoBi KoHTeiHepH po3mipom 2,0x0,4x0,25 M, ski
PO3MIIIeHI MM KIITKOBUME OaTapesMH. BumaneHHS THOIO 3 Kpilmb4aTHHKA — 3a
JIOTIOMOTOI0 PYYHOTO Bi3Ka. BeHTwiamis OyniBial - NPUIUIMBHO-BUTSDKHA 3
MEXaHI9YHUM TPHUBOJOM, 3IIMCHIOBANacs 3a IONOMOTOIO CTiHOBOTO BHTSKHOTO
BEHTHJIATOPA Ta MPUIUITMBHUAX CTIHOBUX OTBOPIB.

3a3HaueHi BHIIE 00’ €MHO-IUIaHYBaJbHI pillleHHs OyAiBIl KpilbYaTHUKA Ta
TEXHOJIOTISl YTPUMaHHS KPOJiB (JOpMyBad OCHOBHI CEpeIHBOIO00BI MOKA3HUKU
MIKpOKJIIMaTy 3a IIopaMH POKY, SKi HaBeAeH1 y Tadiui 3.

Awnaniz manux (1abna. 3) CBigUMTH OPO Te, IO OCHOBHI MapameTpH
MiKpOKJIIMaTy KpiJbuaTHHKA, 3a TTOBiTpooOMiny 10 30 M3 B3umky 10 60 M3 BiiTKY i
10 45 M2 BecHoIO Ta ocinHIO Ha 100 Kr )KHUBOI Macu TBapwH, OyIu ONM3BKIMH 10
HOPMAaTHBHHX, 32 BUHATKOM TeMIIEpaTypH (B ceperHboMY Oyiia MEHIIE MiHIMAJIbHO
jponycrumoro 3HadeHHs Ha 4,3°C) Ta BiZHOCHOT BOJIOTOCTI MOBITPsSI B 3MMOBHI
nepion (B cepeaHboMy Oyia Oinblie MaKCHMAaIBHO JOIyCTUMOTO 3HA4YECHHS Ha
5,8%). Y BecHsHMH, JiTHIH Ta OCIHHIM mepiogX MOKA3HUKH MIKPOKIiMaTy
KplJIbuaTHUKA BiJINIOBIIaJIM HOPMAaTUBHUM I1apaMeTpaM, 3a BUHSITKOM TeMIlepaTypu
NOBITps B JiTHIN nepion (B cepenHpoMy Oyra OibIiie MAKCUMATBHO JOITYCTHMOTO
sHauendss Ha 0,6°C). CraH TOBITpOOOMiHY KpiNbYATHHKA OI[HIOBAIH 34
KOHIICHTPAI[IEI0 BYIJICKUCIIOrO rasy, sika BapiloBaia 3a mopaMu poky Bing 1065 mo
1476 ppm.

IIpoBenu ouiHKy craHy KOM(OpPTy yTpHMaHHS KpOJiB, 3a IIOpPaMH POKY, B
KalliTalbHOMY IETJITHOMY KpUIBYAaTHHKY. 3a BH3HAUEHHMH TEMIIEPaTypHO-
BOJIOTICTHUMH 1HJIEKCAMH YCTAaHOBJICHO, L0 y 3MMOBHH II€pioJl KPOJHMKH Malli
JesIKMi TuCKOMQOpT, SKUH XapakTepusyBaB iHzekc TBI Ha piBHi 46,5 ox., mo
BIJINIOBIZIaJI0 HASBHOCTI MIHIMaJbHOTO XOJOIOBOTO CTpecy. 3HAYyHO OLTBIIHIA
JTUCKOMGOPT BiTdyBadd TBapWHMA B TEPioJ]l aHOMAIBHO CIEKOTHOTO JiTa KOJH
ingexc TBI nopiBHtoBaB 74,4 0/1. Ta CBiAYMB MPO HASIBHICTH MMOMIPHOTO TEIUIOBOTO
ctpecy. HeoOximHo 3a3HaunTH, IO B JITHIH Ta ociHHIA mepioam iHAexcu TBI
XapaKkTepu3yBaJluCs OUTBIIOI0 BHPIBHSAHICTIO Ha BiIMiHY BiJ 3MMOBOTO Ta
BecHsiHOTrO nepiois (Puc. 1).

AHaii3 moka3HHKa 0araTOIUTITHOCTI KPOJEMATOK 3acBiMYMB, IO OCTAHHIN
BapitoBaB B Mexax 5,9-7,1 romnis. [Ipu nopiBHAHHI cepeaHiX 3HaUeHb BCTAaHOBIICHO
BIpOTiZlHE NEpeBaXKaHHs KUIBKICHUX IIapaMeTpiB JOCHKYBaHMX THI3L Yy
Kposiemarok, mo kopemoBamu 3 TBI ingexcamu. Tak, 3rigHo Tabi. 4 BoHHM
JOpiBHIOBaNM: y BecHsHui — 7,1 roin. (cran komdopty 62,2 ox.) y niTHiit - 6,9 rom.
(74,4 on.) i ociuniii — 7,0 romn. (68,5 ox.) Ta B 3uMoBuil mepion 5,9 ron. (craH
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komdopty 46,5 ox.) Bianosiguo (p<0,001). [Toka3HUK KPYITHOILTIHOCTI BUSBHBCS

BIpOTiqHO HAWBHUIIKM OCIHHIO - 60,6 T (68,5 071.) Ta AEII0 HIKYUM B3UMKY — 59,9 T
(p<0,01). JocmimkeHHs moKa3HHKa MacH THI3/[a PH HAPOIKECHHI, TAKOXK, 3aCBiTYHB
HasIBHICTH PI3HUIN CEPEIHIX 3HAYCHB 3aJIC)KHO Bif MOpU POKy. BeTaHOBICHO, MO
MiHIMAJIBHAM CEpeIHE 3HAYCHHS JOCIHiIKYyBAaHOTO IIOKa3HUKY 3apeecTpOBaHE
B3uMKY (353,4 T 3a crany xkomdopty 46,5 011.), @ MaKCHMaJlbHe BeCHOIO — 428,8 T
(62,2 on.), Biitky — 414,0 T (74,4 on.) Ta ociunto — 424,2 t (68,5 ox1.) pisHuis pu
TIOPIBHSAHHI 10 MiHIMaIFHOTO 3Ha4eHHs Oyia icroTHoto (p<0,001).

Taoauus 3. Cepennb01000Bi mapaMeTpu MiKpOKJIiMATy KPiJIbYaTHUKA 32
NMOpPaMH POKY, AJ1s OHIHKH cTaHy KoM¢opTy TBapuH, n=no 20 1i6, M+m

o [Topa poky:
- apametp Suma Becna
MIKpOKIIIMAaTy ; ) . .
bynias | [loBkiuig | Hopma | Bynisng JoBkimns | Hopma
Temnepartypa, °C 7,7£0,01 | 3,4+0,06 | 12-23 17,4£0,02 | 16,5+0,23 | 12-25
EJHH"CH“OHO“CT"’ 90.8£0,03 |76,040,13| *°8% | 50.120.11 | 5332044 | ¥7°
’:;M' THCI, MM PT- 756 910 02[753,240,02| 72080 748, 710,02 | 748,6+0,02 | 20760
Igg‘r;“empa“"‘ CO2 1134643 50| 5064040 ["© 290 122551148 | 5242085 |7© 200
CraH koMdpopTy, 54,5- 54,5-
TBI 46,5+0,07 |40,7+0,17 68,5 62,2+0,07 | 60,7+0,16 68,5
Ilopa poky Jlimo Ocinb
ITapamerp . . . .
MiKkpoKTiMaTy bynins | [dosking | Hopma | Bynisng JoBkimns | Hopma
Temnepatypa, °C 25,64+0,01 |124,9+0,20| 12-25 | 22,34+0,01 [19,3+0,16 | 12-25
50‘[‘“""“ BOTIOTICTE, | 56 140,14 [47,940,33 | 7 | 5372006 |47,8:021 | 4077
’2;“‘" THCI MMLPT- 751 610 02[750,9£0,02| 720700 752.340,01 [752,220,01 | 720760
I;g‘r;“empam” CO2 |y 47621270 544x1,21 ["© 29| 10654639 | 509034 |7© 2300
Cran koMbopTy, 71,3£0,12| 54,5- 54,5-
TBI 74,4+0,02 68,5 68,5+0,01 | 64,1+0,11 68,5

IIpumitka: mym nopma napamempis mikpoxiimamy, gionogiono BHTII AIIK-

02.07, oxpim TBL
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Puc. 1. I'paghiunuir ananiz 006060i ounamixu TBI kpinbuamnuxa 3a nopamu
Poky (no 20 0i6 3a kocry nopy)

Ta6umug 4. Ctyninb peasizanii BiATBOPIOBATBLHOI 31aTHOCTI KPOJIEeMAaTOK,

n=30
CTaTHCTHYHHIT MOKA3HUK

Torcasimne Mzm |[Cv,%| Mzm |Cv,%
ITopa poky 3uMa BeCHA
BararormiHicTh, TOJI. 5,9+0,15 16,43 7,1£0,14%** 13,09
KpynHomnigHicTb, T 59,9+0,21 21,31 60,4+0,14 18,94
Maca rHi3za npy HapopKeHi, T 353,4+6,35 11,60 | 428,8+7,08*** | 10,81
ITopa poxy Jaito ociHb
BararomigHicTs, roi. 6,9+0,13%** 8,58 7,0+ 0,11%** 10,28
KpymHormigaicts, T 60,0+0,13 10,58 60,6+0,10 13,31
Maca THi3na npu HapokeHi, T | 414,045,12%%* 7,81 424 247 ,58*** 9,30
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Ha ocHoBI ¢i3ionoriyanx oco6iaMBocTel OpraHi3My KpOJIMKIB IHAEKC CTaHy

kompopty (Jus. Tabm. 1 posminy Marepianu i MeTOAMKA MOCTIMKEHB) MU
JIOTIOBHIJIM TPaJAIli€l0 Ta MOHATTSAM XOJOJOBOTO CTpecy (MOpOroBe 3HAYEHHS,
MiHIMaIbHUM, CTa0Kuii Ta moMipHuii). Ha mepcrnekTHBY MIaHYETHCS TOMOBHUTH

rpafamito iHIEKCY IOKa3HUKaMHU ETOJOTIYHHX, 300TEXHIYHHUX 1 TeMaTONOTIIHHX
JOCTIDKEHb Ta (i3i0JOTIYHOTO CTaHy OpraHi3My KpoJmKiB (MyJbc, TemIeparypa
TiNa, KiTbKiCTh AUXATBHAX PYXiB TOIIO).

I'padiunanit ananiz goO0BOi OTUHAMIKH TeMIIEpaTypH 1 BiIHOCHOI BOJOTOCTI
KpUThYaTHHKA 1 30BHIMIHBOI 0€3- Ta 32 IOMIPHOTO TEMIIEPaTypHOTO CTPECY BIITKY
HaBeJIeHO Ha puc. 2-3.

NG

Fg oy Lon i T T Ty g T K _:gﬂ < "-? "rq:'w ‘. ’r:’ “x -f"slg_a <. v‘ ‘;‘b
%%%%%%%%%%% b@ g,bbob@zb%%sb bb&

Tesnep, Bex Cue, (25,7) 75,0% 076
Teaenep, zoeii Bes Cur (24,1)
—— Bidcvinicms T'Cme. (00 27.8)

Feanep, ITCw, (28,2) 25,.0% of¢
Teatneep. soorid JTCm (27,8)
Crasrren T2 Coe. 290,0-30,0

Puc. 2. I'paghiunuit ananiz 006060t Ounamixu memnepamypu Kpiiouamuura i
308HIWINBOT De3- ma 3a ROMIPHO20 MEMNEPAMYPHO20 CIMPECY 6IMKY

JaHi aHainizy noka3yoTsb, 110 B IeHHHH niepion 10o6u 3 12.00 mo 14.00 roxuny
CIIOCTEPIrajJucsi MaKCUMalbHI TeMIIepaTypu 30BHIIHbOTO moBitps 32,0-37,8°C, a 3
13.30 mo 18.30 rox. mMiHIMaIbHI 3HAYEHHS BiIHOCHOI BOJIOTOCTI IOBITPS Ha PIiBHI
26,3-39,5%. IIpote, MakCUMalbHI MOKa3HUKK TEMIEPATypH BHYTPILIHBOTO HOBITPS
cnoctepiranu B iHTepBanmi 3 17.40 mo 21.00 rogmny, Ha piBHi 28,7-29,0°C Ta
BiTHOCHOI BoJjorocTi B iHTepBaii 3 15.30 mol18.00 romuny, Ha piBHi 42,5-51,6%
BiJITIOBITHO.

HeoOxinHO 3a3HauuTH, 10 CEpeAHbOA000BA TeMIepaTypa B KPUIbUaTHUKY
3MiHroBanmucs B Mexax 1,2-1,5°C, a BimHOCcHa Bosoricts mositps — 9,9-15,5%.
PesynbraT Hammx mocmimxeHb (puc. 2-3) cBimuate mpo Te, MO CEPEeaHBOA0O0BI
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TeMmIepaTypa i BiJHOCHa BOJIOTICTb MOBITPS B KpIJbYaTHUKY 3MiHIOBAJIHCS
BIIPOJIOBXK IIEPiO/IB POKY, MOTPHUMYIOUHCH CHHYCOINaabHOI JTOOOBOi MOJEIi, IO
y3ro/pKyeThest 3 qanumu Calvet S. et. al., 2011 [29].
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Boxosiciie, %o Bex Cm (57.6) 75,0% 0id Boaosicme, % ITCm. (52,3) 25,0% 0ié
Boaosdicme, % vosnl Bes Cm (51,5) — Boaoesicme, %o soend JTCm (460, 7)
Bogosicnis, Y iy donyveminiaia (oo 65,0)

Puc. 3. I'paghiunuit ananiz 0060607 ounamixu iOHoOCHOT 601020cmi nogimpsa
Kpinbuamuuka i 306HiuHbLOT 0€3- ma 3a ROMIPHO20 MEMREPAMYPHOZO0 CIPECY
6nimky

3rigno nanux Marai I. F. M. et. al., 2002 orika cTaHy KOM(QOPTY 3a iHAEKCOM
THI rtaka: 3a Temneparypu meniie 27,8°C TemuoBuil cTpec € BiACYTHIM, a 3a
temnepatypu 27,8-28,9°C - Bin momipHuii [16]. ¥V 3B’a3Ky 3 THM, 110 B po0OOUiii 30H1
KpiTbYaTHUKA BaXJIMBO 3HAaTH He JHMIIE CcTaH KoM(OpTy TBapuH, ane i
00CITyroByI04Oro NMepCOHALy MU IIPOBEJIU HOPIBHAIBHY XapaKTEPUCTUKY 1HAEKCIB
THI ta TBI B cnekotHy mopy JiTHbOro mnepiony. ist nporo Oyno 3aidCHEHO
IPYIyBaHHA OJEpXKAHUX JAaHUX MOHITOPHHTY IOKa3HUKIB ceperHbo1000B01
TEeMIepaTypy MOBITPS KpimbuaTHHKA 3a 20 mi6 Ha 1IBi rpymH, 30KpeMa: MEHIIe
27,8°C (15 ni6) i 3a temmneparypu nonan 27,8°C (5 ni6) taba. 5. JocmimkeHHs,
MIPOBEJCHI HAMU B LETJSIHOMY KPUIBYATHHKY, 32 TEXHOJOTIUYHHMX Ta KJIIMaTHYHUX
yMoOB YKpaiHH, CBiAYaTh PO TE, IO BIITKY MK iHAEKCAMU KOM(POPTY JIFOICHKOTO
opranizmy (THI) i opranismy kposukie (TBI) icHye BHcOKa BiporifHa mo3uTHBHA
Kopessiist Ha piBHi 0,92%, 3a BifncyTHOCTI TeruoBoro crpecy. Ilpore, 3a HasiBHOCTI
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TEIJIOBOTO CTPECY, YCTAHOBJIEHO CEPEIHIO BIPOTiIHY IO3WUTHBHY KOpPEJSLil0, Ha
piBHi 0,56*.

[oTpibHO 3a3HayWTH, MO 3a TEMIEPAaTYPHO-BOJOTICTHOTO  PEXUMY
KpUIbuaTHUKA, Ha PiBHI moka3Huka iHaexkcy THI 26,4 on. moackkuit opraHism He
MiATAETHCS Mii TEIIIOBOTO CTPecy, Ha BiAMIiHY BiJl OpraHi3My KPOJHKIB, SIKi B IIeH
nepiof, TOAONABIIM IOPOrOBE 3HAUYCHHS, LIOJO000BO MOTEPHAIOTh  BiJ
MiHIMaIbHOTO TermioBoro crpecy (73,5). AHami3 QaHUX CBiTYUTH, NIO 30BHI
npuUMiIIeHHs], 3a mokasHukiB iHgekcy THI Ha piBmi 23,7-27.5 ox. mroacekuit
OpraHi3M TaKoXX He IIJAa€ThCs TEIUIOBOMY CTpecy, 30KpeMa, 3aBIIuylouH
HasIBHOCTI 3aJ103 TIOTOBHLICHHs1. BoiHOUAC, Ha OpraHi3M KpOJIMKIB MOKE BIUIMBATH
noporose 3HaueHHs crpecy (70,2 oa.) Ta miHiManeHu TemtoBuit ctpec (73,4 oxn.).

Taoauus S. IlopiBHSVIBHA XapaKTePUCTUKA cTaAaHY KOMGopTy po60o4oi 30HH
KpiibuaTHUKA Ta 10BKULIA 3a iHaexkcamu TBI ta THI y sitHio mopy poky,

n=720
Iapexc, ox.
Cran komdopTy (Cratuc-Tirmmil KPUIbYaTHUK JTOBKIJUIS
MOKa3HHK
THI TBI THI TBI
BincyTHicTb TEIOBOro M+m 26,4+0,02 | 73,5+0,02 | 23,7+0,20 | 70,24+0,22
cTpecy, Cv, % 2,0 0,8 22,9 8,5
15 ni6 r 1,00 0,92* 1,00 1,00*
HasBHICTb TOMipHOTO M+m 28,6+0,01 | 76,1+0,02 | 27,5+0,24 | 73,4+0,24
TEIUIOBOTO CTPECY, Cv, % 1,1 0,6 23,8 9,0
5 ni6 r 1,00 0,56* 1,00 0,99*

Hpumimka: * - p <0,05

3 ormsmy mI00aIbHOTO MOTEIUTIHHS AOIIEHO PO3POOUTH alanTamiiHi 3aX0Au
CTOCOBHO  Y/JIOCKOH&IEHHS 100poOyTy yTpHMaHHS  KpOJMKIB. 30Kpema,
PEKOMEHAYBaTH MOJEpHi3allifo 0o0JaJHAHHA, 3a JOIOMOTOI0 PEKyNepaTUBHIX
TEIUIOBHX YTHJII3aTOPIB, A 30€pEKEHHS B KPITbUaTHUKY TEIUIOBOI €HEpTii B3UMKY
Ta MiJIBUILIEHHS CTaHy KoM(opTy TBapuH. OKpiM IbOTO, IUIaHYBaTH 3aCTOCYBaHHS
PO3NIITIOBaYiB BOJM BHCOKOT'O THCKY, B CIIEKOTHHH JIITHIM Mepiof, A 3HWKECHHS
TEeMIepaTypy BHYTPIIIHBOrO NOBITpA. [Ipn 11bOMy, HapiXHUM KaMeHeM Mae OyTu
MOKa3HHUK eHeproe(eKTUBHOCTI OyAiBIIi B mpolieci if ekcIuryararii.

Hamri mocmikeHHsT JONMOBHIOIOTH BaXKIIUBI aCIeKTH CTBOPCHHS J00poOyTYy
JUTSI CITbCHKOTOCTIOIAPCHKUX TBAPHH, 30KpeMa KPOJIMKIB, IO BiJNIOBiae BUMOTaM
AmcrepaaMmcbkoro gorosopy 1997 poky.

BucHoBkn. 1. JIochmiKCHHSIMH YCTaHOBICHO, II0 B 3HMOBHHA Hepiof
YIpUMaHHS, B INeNIAHIK OynmiBIi, KpOJIMKH Majld JOUCKOMQOPT, SKUH
xapakrepusyBaB iHmekc TBI ma piBHI 46,5 oxm., IO BiANOBi#aIO HAasSBHOCTI
MIHIMQJIBHOTO XOJIOI0OBOTO CTpecy. 3HA4yHO OinbIIMHA AUCKOMGOPT BiadyBaslu
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TBapUHH B [1EPi0]] aHOMAJIBHO CIIEKOTHOTO JiiTa, Ko TBI nopisHioBas 74,4 ox., abo
CBIZYUB TIPO HASBHICTH IOMipPHOTO TEIIOBOTO CTPECY.

2. Tlpu TmOpiBHSHHI cepemHIX 3HAYeHb BIATBOPIOBATIHHOI 3JaTHOCTI
KpPOJIEMaTOK BH3HAYEHO BIPOTiHE TNeEpeBaKaHHS KUIbKICHUX IapaMeTpiB
JOCTIKYBAaHUX THI3Z 32 IepiogaMu pOKY, SIKi y3T0oKyBaIHCs 31 CTAaHOM KOM(pOPTY
YTPUMAaHHS TBapHUH.

3. VY merasHOMYy KpijlbYaTHHKY, 32 TEXHOJIOTIYHHMX Ta KIIMaTHYHHX YMOB

VkpaiHu, BIITKY MiK iHAekcamu komdopty mroacekoro opraunismy (THI) i
oprauizmy kpomukiB (TBI) icHye Bucoka BiporigHa MO3WUTHBHA KOPEJAIs 3a
BIZICYyTHOCTI TeIUIOBOro crpecy Ha piBHI 0,92. 3a HasBHOCTI TEMJIOBOTO CTpeCy
BUSIBJICHO CEpPE/IHIO BIpOTiIHY MO3UTUBHY KOpesiiito Ha piBHi 0,56.

Jlitrepatypa

1. HwupextuBa 2006/32/€C €Bponeiicrkoro [Tlapmamenty Ta Pamu Big 5 kBiTHA
2006 p. mpo epeKTUBHICTH KIHIIEBOTO CIIOXKHMBAHHS €HEPTii Ta eHepreTHYHI MOCIYTH
ta mpo ckacyBauns Jupektusu Paau 93/76/€EC (Tekct mae BinHouieHus g0 €E3).
Ooimiitanii xxypHan €Bpomneiicbkoro Corosy. 27.04.2006. L 114/64.

2. JICTY 1ISO 50001:2014. (2015). Emneprosoepexenus. Cucremu
€HEPreTUYHOr0 MEHEKMEHTY. Bumorn ta HactaHoBu moj0 3actocyBanus (ISO
50001:2011, IDT). K.: MiHekOHOMpPO3BUTKY YKpainu, 19.

3. 3Bakon VYkpaiuu IIpo enepretmuny edextuBHicTh OymiBens. (2017).
BigomocTi Bepxosuoi Pagu (BBP). 33, 359.

4. bontsaceka H.I. CucremMa 4YHHHHKIB €(QEKTHBHOTO 3aCTOCYBaHHS
pecypco30epiraloynx TEXHOJOTIH B MOJOYHOMY CKOTApPCTBI HA MiAMPHEMCTRI.
Haykosuii Bichuk THATY. 2016. Burn.6. T.1. C. 55-64.

5. Boltyanska N. Ways to Improve Structures Gear Pelleting Presses. TEKA.
An International Quarterly Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. Lublin Rzeszow, 2018. Vol. 18. No 2. P.
23-29.

6. Bouomyk B. M., Cmucinos C. 1O., Cokupko M. I1. (2017). Herpaauuiiiui
00’eMHO-TUTaHYBaJIbHI ~ pilIeHHS s OydiBHUITBA CBHHO(EPM IUIEMiHHHX
mignpuemctB 10 100 ocHoBHUX cBuHOMaToK. HaykoBi momoBini HYBill Ykpainn:
SNeKTPOH. Hayk. ¢axoBe BuA. Vip. 2 (66). doi: http://dx.doi.org/10.31548/
dopovidi2017.02.014. [YkpaiHCEKOI0 MOBOIO].

7. boiiko O.B., 'oauap O.®., I'appum O.M., He6mmuist M.C., Ocokina T.T'.
(2022). Illnsxu 3MEHINCHHS BIUIMBY OO0 €KTiB TBapUHHULTBA HAa JOBKLLIA.
Aepoexonociunuii scypuan. Nel. C. 13-22.

8. Hebmwmmms M. C. (2019). TexHiko-eKOHOMIUHEe OOTPYHTYBaHHs
TEIUIOI30Msii  OrOpOJUKYBaJbHUX  KOHCTPYKIIM  CBHHAPCHKUX  IPHMIIICHb.
CsunapcTBo. MixBigoMumii 30ipHMK HAyKOBHMX INpaub [HCTUTYTy CBHHApCTBa 1
AIIB HAAH. Ic. 73:48-57. [ YkpaiHCBKOIO MOBOIO].

9. Bamenko M. 1., Hebumuis M. C., Yepnenpkuit A. I'. (2010). Ocuosni
NPUHLOUIKM  PEKOHCTPYKLIl TBAapUHHMIBKUX IPHUMIIIEHb ISl 3aCTOCYBaHHS

BHITYCK/10




E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

126
pecypco30epiraroyoi TeXHOIIOTIT BUPOOHUIITBA CBUHUHH. METOANYHI pEKOMEHALII.
UYepkacu: Yepkacbka ICb HAAH, 25.

10. Wang F., Zhang J. (2019). Heat stress response to national-committed
emission reductions under the Paris agreement. Int. J. Environ. Res. Publ. Health.
2019. 16 (12). P. 2202. DOI:10.3390/ijerph16122202.

11. Shauberger G., Mikovitz K., Tsolich V., Harterteguber S., Baumgartner J.,
Nibur K., Piringer M., Knauder V., Anders I., Andre K., Hennig-Pauka |. & Shenhart
M. (2019). The impact of global warming on cattle held in buildings: the efficiency
of adaptation measures to reduce heat stress for pigs on fattening. Climate changes
156, 567-587. DOI: 10.1007/S10584-019-02525-3.

12.Iranrora C.I1., Konomienp O. O., Manunosceka O. A., Skymenko JI. M.
(2020). 3mina kTiMaTy: HACITIIKK Ta 3aX0/M aJanTanii./ aHaJiT. qonoBiab 3a pen. C.
II. Iranrotu. K.: HICJI, 2020. 110 c.

13. Nebylitsa M. S., Boiko O. V., Usenko V.O., Osokina T.G. (2022).
Determination of the emission of pollutant substances from the flying house to the
atmospheric air depending on the effect of some paratypical factors. 3HII
Egexmusne kponisnuymeo i s3eipisnuymeo. 2022. Bumn. 8. C. 6-16. . DOI:
https://doi.org/10.37617/2708-0617.2022.8

14. Xazia B.M., Koumaruii O.B., Hecteperko C.B. 3axomm 3
eHepro30epeKeHHs IPU NPOEKTYBaHHI Ta eKCIUTyartallii TBApUHHUIBKUX OYyIIiBElb.
Enepeoegpexmuenicmo 6 6yoisnuymesi ma apximexmypi. 2013. T. 4. C. 270-275.

15.BigoM4i HOpPMH  TEXHOJIOTIYHOTO  MpPOCKTyBaHHA. [limmpuemcrBa
3BipiBHUNTBa Ta KponiBHUITBA. BHTII-ATIK-05.07. MinarpomonitTuku YKpaiHu,
Kuis 2007. Yunni 3 11.03.2008.

16. Marai I. F. M., Habeeb A. A. M., Gad A. E. (2002). Rabbits productive,
reproductive and physiological performance traits as afected by heat stress: a review.
Livest Prod Sci. 2002. 78. P.71-90. DOI: 10.1016/S0301-6226 (02) 00091-X.

17. Marai I. F. M., Haeeb A. A. M., Gad A. E. (2007). Biological functions in
young pregnant rabbit does as affected by heat stress and lighting regime under
subtropical conditions of Egypt. Trop Subtrop Agroecosyst. 2007. 7 (3). P. 165-176.

18. Song Z., Zhao G., Zhang Y. (2006).The effect of heat stress on rabbits and
its nutrition regulation. Feed Res. 2006. 7. P.19-22. DOI:10.3969/j.issn.1001-
0084.2006.07.007.

19. Yan Y., Li M. (2008). Feeding Management Technology of Breeding
Rabbit in Hot Climate. Qingdao Kanada Food Company Limited Kanada Group.
2008. P. 25-27. Available online at:
http://hostcambodia.com/mekarn/prorab/yan.htm.

20. Marco-Jiménez F., Garcia-Diego F. J., Vicente J. S. (2017). Effect of
gestational and lactational exposure to heat stress on performance in rabbits. World
Rabbit Sci. 2017. 25. P. 17-25. DOI:10.4995/wrs.2017.5728.

21. Jie Z., Chao Y., Min L., Li T., Zhang X.Y., Xie, X. H. (2020). The effect
of heat stress on the reproductive performance of rabbits and the research progress

BHITYCK/10



https://doi.org/10.37617/2708-0617.2022.8

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

127
of related heat shock proteins. Rabbit Rais China. 2020. 235. P. 19-22. DOI:
10.3969/j.issn.1005-6327.2020.01.005.

22. Komiep P., Xon JI., Paurpyanr C. & 3im6iman P. (2015). Terutoswmii ctpec
i Horo BIUIMB Ha OOMiH PEYOBHH Ta NMPOAYKTHUBHICTE. Mosoko i pepma. 2015. Ne 3
(28).

23. Marepian 3 Bikinenii. https://uk.wikipedia.org/wiki/Humidex.

24.Schlatter, TW (1987). The temperature-humidity index. In: Climatology.
Encyclopedia of Earth Science. Springer, Boston, MA. https://doi.org/10.1007/0-
387-30749-4 176

25./1IbH B.2.2.1-95. BynuHku Ta crnopyad. BynwHKH Ta croopymd Ui
tBapunHuTBa. Ynaui Bix 1995-01-02. (1995). Kuis: depxkkoMmicToOymyBaHHS
VYkpainu, 38 c.

26. AHamizaTop MOBITPSHOTO CEPENOBHINA CICKTPOHHWIA: TAT. Ha BHHAXIX
127047 Ykpaina: MIIK GOIN 27/416 (2006.01), GO1N 27/27 (2006.01), GO1N
19/10 (2006.01). Ne a 2017 12586; 3asen. 18.12.2017; 3apeec. B Jepxpeectpi
29.03.2023.

27. He6mwmuust M.C., Boiiko O.B. (2019). OO6rpyHTYBaTH BHKOPHCTAaHHsI
pO3MOINEH0] CUCTEMH KOHTPOJIO TMOBITPSHOIO CEpeIOBHINA TBAPHHHHULIBKUX
npuMitnens. 3HII E¢pexmusne kponisnuymeo i 3sipienuymeo. 2019. Bum. 5. C. 99-
117.

28. bamenko M.I., Bomomyk B.M., Ieano B.O., Heounuigns M.C., Boiiko
0O.B., Cotniuenko FO.M., Tkau €.®. (2021). Meroauka MyJbTH-IApaMETPHIHOT
OWIHKA MIKPOKJIIMAaTy TBapHHHUIPKUX MPHUMIIIEHF METOAOM Oe3mepepBHOT
aBTOMAaTH4YHOI peecTpauii. MeToanuHi pekomMeHaanii. 24.

29. Calvet, S., Cambra-Lopez, M., Estelles, F., Torres, A.G. (2011).
Characteristics of the internal environment and gas emissions from queen's farms.
World Rabbit Sci. 2011, 19: 49-61. D0i:10.4995/wrs.2011.802

References

1. Dyrektyva 2006/32/1eS Yevropeiskoho Parlamentu ta Rady vid 5 kvitnia
2006 r. pro efektyvnist kintsevoho spozhyvannia enerhii ta enerhetychni posluhy ta
pro skasuvannia Dyrektyvy Rady 93/76/IeES (Tekst maie vidnoshennia do YeEZ).
Ofitsiinyi zhurnal Yevropeiskoho Soiuzu. 27.04.2006. L 114/64.

2. DSTU ISO 50001:2014. (2015). Enerhozberezhennia. Systemy
enerhetychnoho menedzhmentu. Vymohy ta nastanovy shchodo zastosuvannia (1ISO
50001:2011, IDT). K.: Minekonomrozvytku Ukrainy, 19.

3. Zakon Ukrainy Pro enerhetychnu efektyvnist budivel. (2017). Vidomosti
Verkhivnoi Rady (VVR). 33, 359.

4. Boltianska N.l. Systema chynnykiv efektyvnoho zastosuvannia
resursozberihaiuchykh tekhnolohii v molochnomu skotarstvi na pidpryiemstvi.
Naukovyi visnyk TDATU. 2016. Vyp.6. T.1. S. 55-64.

5. Boltyanska N. Ways to Improve Structures Gear Pelleting Presses. TEKA.
An International Quarterly Journal on Motorization, Vehicle Operation, Energy

BHITYCK/10



https://doi.org/10.1007/0-387-30749-4_176
https://doi.org/10.1007/0-387-30749-4_176

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

128
Efficiency and Mechanical Engineering. Lublin Rzeszow, 2018. Vol. 18. No 2. R.
23-29.

6. Voloshchuk V. M., Smyslov S. Yu., Sokyrko M. P. (2017). Netradytsiini
obiemno-planuvalni  rishennia dlia budivnytstva svynoferm pleminnykh
pidpryiemstv do 100 osnovnykh svynomatok. Naukovi dopovidi NUBIiP Ukrainy:
elektron. nauk. fakhove vyd. Vip. 2 (66). doi: http://dx.doi.org/10.31548/
dopovidi2017.02.014. [Ukrainskoiu movoiul].

7. Boiko O.V., Honchar O.F., Havrysh O.M., Nebylytsia M.S., Osokina T.H.
(2022). Shliakhy zmenshennia vplyvu obiektiv tvarynnytstva na dovkillia.
Ahroekolohichnyi zhurnal. Nel. S. 13-22.

8. Nebylytsia M. S. (2019). Tekhniko-ekonomichne obgruntuvannia
teploizoliatsii  ohorodzhuvalnykh  konstruktsii ~ svynarskykh  prymishchen.
Svynarstvo. Mizhvidomchyi zbirnyk naukovykh prats Instytutu svynarstva i APV
NAAN. Is. 73:48-57. [Ukrainskoiu movoiul].

9. Bashchenko M. I, Nebylytsia M. S., Chernetskyi A. H. (2010). Osnovni
pryntsypy rekonstruktsii  tvarynnytskykh prymishchen dlia zastosuvannia
resursozberihaiuchoi tekhnolohii vyrobnytstva svynyny. Metodychni rekomendatsii.
Cherkasy: Cherkaska DSB NAAN, 25.

10. Wang F., Zhang J. (2019). Heat stress response to national-committed
emission reductions under the Paris agreement. Int. J. Environ. Res. Publ. Health.
2019. 16 (12). P. 2202. DOI:10.3390/ijerph16122202.

11. Shauberger G., Mikovitz K., Tsolich V., Harterteguber S., Baumgartner J.,
Nibur K., Piringer M., Knauder V., Anders I., Andre K., Hennig-Pauka I. & Shenhart
M. (2019). The impact of global warming on cattle held in buildings: the efficiency
of adaptation measures to reduce heat stress for pigs on fattening. Climate changes
156, 567-587. DOI: 10.1007/510584-019-02525-3.

12. Ivaniuta S.P., Kolomiiets O. O., Malynovska O. A., Yakushenko L. M.
(2020). Zmina Klimatu: naslidky ta zakhody adaptatsii./ analit. dopovid za red. S. P.
Ivaniuty. K.: NISD, 2020. 110 s.

13. Nebylitsa M. S., Boiko O. V., Usenko V.O., Osokina T.G. (2022).
Determination of the emission of pollutant substances from the flying house to the
atmospheric air depending on the effect of some paratypical factors. 3HII
Egexmusne kponienuymeo i seipisnuymeo. 2022. Bum. 8. C. 6-16. . DOI:
https://doi.org/10.37617/2708-0617.2022.8

14. Khazin V.l., Koshlatyi 0.B., Nesterenko S.V. Zakhody z
enerhozberezhennia pry proektuvanni ta ekspluatatsii tvarynnytskykh budivel.
Enerhoefektyvnist v budivnytstvi ta arkhitekturi. 2013. T. 4. S. 270-275.

15.Vidomchi normy tekhnolohichnoho proektuvannia. Pidpryiemstva
zvirivnytstva ta krolivnytstva. VNTP-APK-05.07. Minahropolityky Ukrainy, Kyiv
2007. Chynni z 11.03.2008.

16. Marai I. F. M., Habeeb A. A. M., Gad A. E. (2002). Rabbits productive,
reproductive and physiological performance traits as afected by heat stress: a review.
Livest Prod Sci. 2002. 78. P.71-90. DOI: 10.1016/S0301-6226 (02) 00091-X.

BUITYCK/10



https://doi.org/10.37617/2708-0617.2022.8

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

129

17. Marai I. F. M., Haeeb A. A. M., Gad A. E. (2007). Biological functions in
young pregnant rabbit does as affected by heat stress and lighting regime under
subtropical conditions of Egypt. Trop Subtrop Agroecosyst. 2007. 7 (3). P. 165-176.

18. Song Z., Zhao G., Zhang Y. (2006).The effect of heat stress on rabbits and
its nutrition regulation. Feed Res. 2006. 7. P.19-22. DOI:10.3969/j.issn.1001-
0084.2006.07.007.

19. Yan Y., Li M. (2008). Feeding Management Technology of Breeding
Rabbit in Hot Climate. Qingdao Kanada Food Company Limited Kanada Group.
2008. P. 25-27. Auvailable online
at:http://hostcambodia.com/mekarn/prorab/yan.htm.

20.Marco-Jiménez F., Garcia-Diego F. J., Vicente J. S. (2017). Effect of
gestational and lactational exposure to heat stress on performance in rabbits. World
Rabbit Sci. 2017. 25. P. 17-25. DOI:10.4995/wrs.2017.5728.

21.Jie Z., Chao Y., Min L., Li T., Zhang X.Y., Xie, X. H. (2020). The effect
of heat stress on the reproductive performance of rabbits and the research progress
of related heat shock proteins. Rabbit Rais China. 2020. 235. P. 19-22. DOI:
10.3969/j.issn.1005-6327.2020.01.005.

22. Kolier R., Khol L., Ranhruanh S. & Zimblman R. (2015).Teplovyi stres i
yoho vplyv na obmin rechovyn ta produktyvnist. Moloko i ferma. 2015. Ne 3 (28).

23. Material z Vikipedii. https://uk.wikipedia.org/wiki/Humidex.

24. Schlatter, TW (1987). The temperature-humidity index. In: Climatology.
Encyclopedia of Earth Science. Springer, Boston, MA. https://doi.org/10.1007/0-
387-30749-4 176

25. DBN V.2.2.1-95. Budynky ta sporudy. Budynky ta sporudy dlia
tvarynnytstva. Chynni vid 1995-01-02. (1995). Kyiv: Derzhkommistobuduvannia
Ukrainy, 38 s.

26. Analizator povitrianoho seredovyshcha elektronnyi: pat. na vynakhid
127047 Ukraina: MPK GO1N 27/416 (2006.01), GO1N 27/27 (2006.01), GO1N
19/10 (2006.01). Ne a 2017 12586, zaiavl. 18.12.2017; zareies. v Derzhreiestri
29.03.2023.

27. Nebylytsia M.S., Boiko O.V. (2019). Obgruntuvaty vykorystannia
rozpodilenoi systemy kontroliu povitrianoho seredovyshcha tvarynnytskykh
prymishchen. ZNP Efektyvne krolivnytstvo i zvirivnytstvo. 2019. Vyp. 5. S. 99-117.

28. Bashchenko M.1., Voloshchuk V.M., Ivanov V.O., Nebylytsia M.S., Boiko
0.V., Sotnichenko Yu.M., Tkach Ye.F. (2021). Metodyka multy-parametrychnoi
otsinky mikroklimatu tvarynnytskykh prymishchen metodom bezperervnoi
avtomatychnoi reiestratsii. Metodychni rekomendatsii. 24.

29. Calvet, S., Cambra-Lopez, M., Estelles, F., Torres, A.G. (2011).
Characteristics of the internal environment and gas emissions from queen's farms.
World Rabbit Sci. 2011, 19: 49-61. D0i:10.4995/wrs.2011.802

BHITYCK/10



https://uk.wikipedia.org/wiki/Humidex
https://doi.org/10.1007/0-387-30749-4_176
https://doi.org/10.1007/0-387-30749-4_176

E®EKTHUBHE KPOJIIBHULITBO I 3BIPIBHULITBO

130

UDC 636.92:631.223.6:628.8
DOI: https://doi.org/10.37617/2708-0617.2024.10.113-130

EVALUATION OF THE COMFORT STATE OF RABBITS IN A BRICK
RABBIT HOUSING BY PERIOD OF THE YEAR
Nebylytsia M.,
Havrish O.,
Honchar O.,
Osokina T.
Cherkassy experimental station bioresources Academy of agricultural sciences of
Ukraine, bioresurs.ck@ukr.net

Climate change is one of the greatest threats to all segments of the population.
Since it has a direct impact on the environment and economy of Ukraine. This
requires appropriate adaptation measures to avoid a possible decrease in food
production. The research was conducted on the population of Poltava Silver,
Californian and New Zealand White rabbits of the Cherkasy Research Station of
Bioresources of the National Academy of Sciences of Ukraine. The aim of the work
was to determine the main parameters of the microclimate of a brick rabbit hutch,
under the conditions of global warming and animal husbandry technology in
Ukraine, to assess the comfort state. The research methods are bibliographic,
analytical, physical, biometric. The microclimate research was carried out for 20
days of each season by the method of continuous automatic registration. For this
purpose, the measuring and monitoring complex “Electronic monoblock air
environment analyzer” was used. The temperature and humidity regime of the rabbit
hutch was determined with a dry type of feeding of animals with complete mixed
feeds. Bunker-type feeders and round-the-clock access to water from nipple drinkers
were used. The comfort state of rabbits was assessed using the temperature and
humidity index (THI). Studies have shown that during the winter period of keeping
rabbits in a brick building, they experienced some discomfort, which was
characterized by the TVI index at 46.5 units. This corresponded to the presence of
minimal cold stress. The animals experienced significantly greater discomfort
during the abnormally hot summer. At the same time, the TVI index was 74.4 units,
or indicated the presence of moderate heat stress. When comparing the average
values of reproductive performance of female rabbits, a probable predominance of
quantitative parameters of nests by periods of the year was determined. They were
consistent with the state of comfort of keeping animals.

Keywords: rabbits, rabbitry, microclimate, temperature-humidity index,
temperature stress
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EKOHOMIYHA E®QEKTUBHICTb BUKOPUCTAHHSI CAMIIB Y
CXPEIIYBAHHI JITHII KPOJIIB
SAxy6ens T.B. moxrop ¢inocodii,
BoukoB B.M. — kano. c.-e. Hayk, doyenm
Hayionanvuuii ynieepcumem diopecypcis i npupodoxkopucmysanusa Ykpainu,
M. Kuie
tarasyakubets@nubip.edu.ua

Hooonanusi 20100y € oouicio 3 xmovosux Llineu Cmanoco Pozeumky,
susnauwenux Opeanizayicio 06 'e¢onanux Hayii. Pozeumok KporisHuymea modice
cmamu 8aNCIUSUM PAKMOPOM upiuieHHs Yiei enobanvHoi npobaemu 1oocmed,
aodce yell HanNpPsAM MEAPUHHUYINGBA 3a BUKOPUCHAHHSA CYYACHUX PecypPCOOujaOHUX |
BUCOKOCDEKMUBHUX MEXHON02T] ympumaHnus 1 cenekyii 30amuutl 3abe3neyumu
HaceneH s YIHHUM NPOOYKMOM O XapYy8aAHHS.

Haiibinow exoHomiuHO 6UCIOHOIO MEXHONO02IE BUPOOHUYMBA NPOOYKYIL
KPONIBHUYMBA HA CbO2OOHI € NPOMUCTIO8E PO36eOeHHs KpoTis, ujo nepedbauae
VMPUMAHHA iX 8 NPUMIWEHHAX 3 Pe2yTbO8aAHUM MIKPOKIIMAMOM, 8UKOPUCTAHHS 8
200i671i NOBHOPAYIOHHUX KOMOIKOPMIE mMa SUPOWYBAHHS KPOAI8, OMPUMAHUX 8
pe3ynomami Kpocy chneyianizoeanux nainid. Humi Hnatigadciugiuum 3a80aHHAM
ceneKkyionepis 6 KporisHUYmaL € po3pooka natepexmueniwux cxem Kkpocie. Lvomy
nepeoye macumabna poboma 3 CmeopeHHsL 3 YOOCKOHANCHHS UXIOHUX JIHIU KPOJILS,
AKI BUKOPUCTOBYBAMUMYMbCS 8 KPOCax i 3a0e3neuams SUCOKY peHmabenbHicmb
8UPOOHUYMEA NPOOYKYIT KPOIGHUYMEA. Y 36 513Ky 3 YumM aKkmyaivbHO0 NpooLemMor
NPOMUCTIOB020 KPONIGHUYMBA HA CYHACHOMY emani 1020 PO36UMKY € NOULYK
ONMUMANILHUX CXeM KPOCI8 Ma YOOCKOHANEHHs, ICHYIOUUX cucmem niobopy KpoJis.

B pobomi npedcmasneno pesyromamu npogederHux OOCHIONCEHb 3 BUBUEHHS
EeKOHOMIUHOT  ehexmusnHocmi  BUKOPUCTNAHHA — camMyi@  OAmMbKiBCbKOI  AiHill
mamepuHcokoi popmu kpocy Hyla 3 pisnum eacosum inoexcom 01a ompumanHs
KPOIeMAmox MamepuHcoKoi opmu Kpocy 3 UCOKUM DIGHUM HPOOYKMUBHOCHI.
Jlocniooicenns 6yau npogedeni 8 ymogax TOB «Depma Kponikogppy Yepracvroi
obnacmi. B npoyeci Oocnidie eusuanu npooOyKMueHicms ma pieeHsb O03HAK
8I0MBOPEeHHs camyis 6amobKiecbkol ainil mamepurncokoi popmu kpocy HylaGPCma
Kkporemamox mamepurcokoi opmu HylaNG. Taxodxc Oyno 30ilicHeHO po3paxyHOK
EeKOHOMIYHUX NApAMEempi6 Ma USHAYEHO PEHMAOEIbHICMb BUKOPUCTIAHHS CAMYIE 3
DI3HUM 8a208UM THOEKCOM.

YV pezynemami nposedenux Oocniddicenb 0YI0 6CMAHOBIEHO, WO camyi 3
6azosum inoekcom nonad 120 oounuys maru naubinouty sxcusy macy (5,87 k) ma
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Xapaxmepusy8anuco GUIUMU 3HAYEHHAMU 00 €My eaKyIasmy ma pyXaueocmi

cnepmiis. Ananiz danux 00cnioie noKasas, W0 0OUKU CamMyie 3 6a208UM [HOEKCOM
oinvwe 120 oounuys maru natbirvue snavenns bazamonnionocmi (10,37 2on), ma
monounocmi (6497,3 2), a maxooic nepeasicanu posecHuyb, OMPUMAHUX GI0 CamMyis
3 6azcogum inoexcom menuie 100 oounuysb i 6io 100 0o 120 oounuys 3a noka3HuKamu
30epesrcenocmi KpoieHAm 00 Gi0nyYeHHs.

Pospaxynku  exonomiunoi egpexmusHocmi nokasau, wo HauOLILWUL
nPUGYMOK MOJICHA OMPUMAMU 8I0 GUKOPUCMAHHS KPOJIEMAMOK, w0 nOX0OUIu 6i0
camyie npabamuKiscvkoi popmu Kpocy 3 8acosum iHoexcom dinvuie 120 oounuys.
Ipu yvomy penmabenvhicmos supobruymea kpoismunu cmarosuia 35,11%.

Knrouosi cnosa: xpoc, ninis, npooyKmuHiCms, eKOHOMIUHA epeKmuenicme,
03HAKU 8IOMBOPEHHSL.

AKTyajbHicTh. BuponiyBaHHs KposiiB 1 BHPOOHHMITBO KpOJISITUHH B
MIEPCICKTHBI € BAYKIMBAM €JIEMEHTOM JIJIs BUPIMICHHS MPpoOIeMH HecTadi O1lTka s
3pOCTa0y0l MOMyIIALI] Tf0eH, 0cOONMBO B KpaiHax, 0 pO3BUBalOThCs. [lepeBara
KpOJIiB TepeA IHIMMH BHIaMH TBapuH I[OJATa€ B TOMY, L0 KpOJIATHHA
BiJJPI3HAETHCS BICOKAM BMICTOM O1IIKa i HU3EKHM BMICTOM JKHPY Ta XOJIECTEPHHY,
Ma€ BiZIMiHHI CMaKOBi SIKOCTi, € 3J0POBUM Ta AIETHYHUM XapUIOBHUMIIPOIYKTOM |1,
2,3,4,7,10]. BucokoedekTrBHI TeXHOJIOTIT BAPOOHUIITBA MPOIYKIIiT KPOJIi BHUIITBA
HEMOXJIUBI 03 TMOCTIHHOI CeNeKIiifHOT POOOTH 3 TMOrOJiB’SIM KpOJIB, IO
IPYHTYETBCSl HA PO3YMIHHI THITy 1 PIBHS yCIIaJIKOBYBAHOCTI CENEKI[IIHUX O3HAK Ta
X B3aEMOIIi B CHCTEMI «T€HOTHII-CEPEIOBHIIEY. Y TOCKOHAIICHHS CUCTEMH CEJICKITiT
Yy KPOJIBHHUIITBI IS MIJABUIIEHHS TOYHOCTI OIIHKH TUIEMIHHOI I[IHHOCTI MTOBUHHO
3IIIICHIOBATHCS 3 BUKOPUCTAHHAM CYYaCHHX CENEKIIIfHO-TeHeTHYHNUX METO/IB, 110
BKJIIOYAIOTh BH3HAYEHHS pIiBHA BapiaOeNbHOCTI O3HAK CeNeKUil 3 MeTolo
MaKCHMaJIbHOT TOMOTEHHOCTI MOTOJIB’S 32 MOKa3HUKOM M’SCHOI IPOJIYKTHBHOCTI
[5, 15].

B ymoBax crpiMkoi rnoGainizarii eKOHOMIKH, MOCTIHHOI 3MiHM KJIMaTy Ta
HecTadi MPOJOBOIBYMX PECYPCIB Y CBITI PO3BHTOK KPOJIIBHHIITBA € AKTyaIbHUM
3apraHHsM.Ha gymMKy BUeHHX BapiaHTOM 3MEHIICHHS AedinuTy Oinka TBapHHHOTO
MOXO/DKEHHS B YKpaiHi Ta CBiTi, MOX€E CTAaTH BIIPOBAPKEHHS CY4aCHHX CBITOBHX
TEXHOJIOTi Ta OCATHEHb ICHYIOYOi CHCTeMHU CeleKiii B KpOmiBHUOTBI [2, 3,
6].BBaxxaeThcs, M0 KUTBKICTh BiAIyYCHHX KPOJICHAT HAa KPOJEMATKy € OCHOBHHM
(akTopoM penrtabenbHOCTI BuUpOoOHMUTBa Kpoisituau [8]. Tomy mnporpamu
po3BesieHHS OynM 30Cepe/KCHI Ha TCHETMYHOMY IMOKpAIICHHI OaraTornIiIHOCTI
KPOJIUIIb, IO ITPU3BEJIO 0 3HAYHOTO 30UIBIICHHS 3arajbHOI KIIBKOCTI HapOKEHUX
kponensat [13]. OmHak, 30UThIICHHS 3arallbHOi KiJBKOCTI HAPOIKCHHUX KPOJICHST
NPU3BOJUTH J0 3HIKECHHS BEJIMKOIUIIHOCTI Ta MiABUIIEHHS CMEPTHOCTI KPOJICHAT
[19]. [HocmikeHHIMH HayKOBHIiB OYyJO0 BCTaHOBIEHO, IO HAa HHU3BKY Macy
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MOJIO/IHSKY BIUIMBAE BUIBHUI MIPOCTIp y MaTLi Ha LTI 1 loro kpoBorocrayanHs [9,

118], mo wmoxe mnpusBecTH 10 (i3i0MOTIYHOT HE3PIIOCTI Ta HE3JATHOCTI
HiATPUMYBATH TEMIIEPATYPY Tija, sIKa € BUPILIAJIBHOIO JJISl BUKUBAHHS KPOJICHST
MepIi TOJMHY Ticis okpoiy [16, 19].

[HTeHCHBHA TEXHOJOTiS KPOJIBHHUITBA, SKa € HAWOUIBII EKOHOMIYHO
BUTITHOIO, pEATi3yeThCS MUIAXOM BHKOPUCTAHHS KpONiB, OTPHUMAHUX IIPH
CXpeIlyBaHHI mopig abo miHIH. 3a Takoro MPHHIUIY CaMIIiB, BimiOpaHMX 3a
O3HAKaMH IHTEHCHBHOCTI POCTY BiJl 0aThKiBCHKHX JiHiH, CTAPOBYIOTH 13 TOMiCHUMH
KPOJMIISIMU BiJ JTiHIH, BiliOpaHUX 3a PEIPOTYKTHBHUMH O3HAKaMHU. YCi IIi 03HAKH
MAaloTh €KOHOMIYHE 3HaueHHS [8].

Meta pociigKeHb Mojsirajia y BCTaHOBJEHHI €KOHOMIYHOI €()eKTUBHOCTI
BUKOPHCTAHHS CaMIiB 3 Pi3HMM BaroBHM IHIEKCOM JUIs OTPHUMaHHS KPOJIEMaToK
MaTepuHChKOi (POPMHU KpOCY 3 HAWBHUILOK NPOIYKTUBHICTIO.

Marepiann Ta meromm. locmimkenHs Oynm mnpoBeneHi B ymoBax TOB
«®epma Kpomixopd» VYmancekoro paitony Yepkacpkoi obmacti. Y HayKoBO-
BUPOOHWYHX JOCIiAaX BUKOPUCTOBYBAJH CaMIliB OaThKiBCHKOI JIiHI{ MaTepUHCHKOL
tdopmu kpocy Hyla—HylaGPC, kpomemaTtox MaTepHHCBHKOI JIiHII MaTepHHCHKOT
¢dopmu HylaGPD Tta kpomemaTox MarepuHCbKoi (Gopmu kpocy — HylaNG.
BianoBinHo 10 cxemu fgociipkens (tabmuis 1) camiii Oy po3aiieHi Ha 3 rpymy,
3aJIeXKHO BiJI 3HAYEHHsI IX BaroBOT'0 1HJIEKCY, SIKHi po3paxoByBaBcs 3a hopmyoro 1:

MT,r
Bl =—,
NAT,cm

ne MT — maca Tina, r; [T1T — nmpsima noBxuHa Tyiry0a, cM.

Ta6umng 1. Cxema npoBeJeHHs] HAYKOBO-TOCNOJAPCHKOI0 A0CTIixy

batbkiBCchbKi hopmu
g d Baroswuii iHIeKc OaTbKa
I'pyna cepemms | o
poseMatKy (oCITiHuI
KPOJIEMATOK JKHBa
TEHOTHIT | N | TeHoTHI | N (akTop), OUHHIL
Maca,
KT
I NG 64 Max 15 6,31 <100
I NG 89 Max 15 6,35 Bix 100 no 120
111 NG 70 Max 15 6,32 >120

Jo I rpynn BXommiu camili, BaroBui iHJEKC, SKHX cTaHoBMB MeHuie 100
OJMHUIG, y caMmuiB I rpynu 3HadeHHs BaroBoro iHaekcy O0yio B Mexxax Bix 100 1o
120 opuuuue, a B kpoxis Il rpynu BaroBuil iHaexkc MaB 3HaueHHs Oinbire 120
onuannb. Kponmematku Oynn MoAijieHI Ha TPYNH 3a€XKHO B TOXOMKCHHS 3a
6arpkoMm. Y I rpymi Oynm cammuIi OTpHMaHi BiJ CaMIIiB 3 BarOBMM iHAEKCOM MEHIIIE
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100 oguuuLb, kponeMaTku 11 rpynu moxoamny Bif KpoJliB 3 BaroBUM 1HIEKCOM Bil

100 mo 120 omuuuLp, a camui Il rpymu — Bix caMiiB, BaroBuid iHIEKC SKUX OyB

OinpmuM, Hixk 120 OJUHHIID.

B xoni nocnimpkeHb BU3HAYaIM Macy Tijla KPOJIiB IUIIXOM 3Ba)KyBaHHS BpaHIIi
IO TONIBJIi, Opajy MPOMIpH Tijla: MPAMY JOBXKHHY TyJIy0a — Bil MOTHIMYHOTO
rpebeHsT 10 KOPEHs XBOCTa — MIPHOIO CTPIYHOI0; 00XBAT TPyJIeH 3a JIOmaTKaMH — Y
IUTOIIWHI, AOTHYHIM [0 3agHBOTO KyTa JIOMATOK — MIPHOIO CTPIYKOI0; IIHPHHY
MOTIepeKy — B KpaifHiX TOYKaxX IMOMEPEYHHX BiIPOCTKIB IOIEPEKOBUX XPeOIiB —
mraHreHIupKymeM. OO0’eM  esIKyIsITy caMIliB BH3HAYald 3a JOIOMOTOIO
rpajayioBaHoi MPOOIpKH a KOHIEHTPAILIII0 1 PyXJIUBICTh CHEPMIIB— ITiJi MIKPOCKOIIOM
3a gornomororo udpoBoi kamepu i kamepu ['opsieBa. bararormtigHicTh KpojaeMaTok
BU3HAYaIM  [UISIXOM  MiJAPaxXyHKy KMBUX  HOBOHApO/DKEHHUX  KPOJICHST,
BEJIMKOIUTIZIHICTD — 3Ba)KYBAaHHSM HOBOHAPO/KEHUX KpOJICHAT. MoOJOUHICTh
KPOJIEMAaTOK PO3paxoByBaiu 3a ¢popmyioro 2 [12]:

MY = 1,69 x DG + 362,

ne MY — MOJIOYHICTE KpoJIeMaToK, Kr, DG — nmpupicT Macu THi3Ja BiJl HAPOHKEHHS
10 21 nobwu, r, 1,69, 362 — kopuryrodi KoediieHTH.

KoedirieHT MOJIOYHOCTI po3paxoByBain 3a (GopMyIiow 3, 3aIpONOHOBAHOO
Nied zwiadek [17]:

M =[(LW2-LWI): (21 x LW2) ] x 100,

ne LW1 — maca THi3ga Ha yac HapomkeHHs, LW?2 — mMaca rHi3aa y Bini 21 mo6wu.

[MignocnigHi TBapuHU YTPUMYBAJIMCh B MPHUMIIIEHHI 3 pPEryJIbOBaHUM
MIKpOKJIIMaTOM, MapaMeTpH SKOTO BiJIOBiaIM 300TEXHIYHMM HOpMaMm. [oziBis
KpOJIiB 3/iiCHIOBaJlach IOBHOPAIIOHHMMH KOMOiKOpMaMu, 30aJlaHCOBaHUMH 32
yciMa MOXHMBHMMHM PEYOBHHAMH. TBapHHM Maly BUIBHUH JOCTYN 10 BOAH.
BinmoBigHO 10 TEXHOMOTIYHOI CXEeMH OCIMEHIHHS KpOJeMaToK BinOyBaiocs Ha 19-
THH JICHb IICIIA OKPOITy, BIIUTyUeHHS KPOJICHAT 3A1MCHIOBANHN y Bimi 35 mib.

Po3paxyHKH €eKOHOMIYHHX ITOKa3HHUKIB 3/1iHCHIOBAIIN 3a JAHUMH BUPOOHUYOTO
00:iKy 3a miHaMu ctaHoM Ha 2024 pik.

PesynbTaTH nocaimkenb. EdexTuBHa cenekiiiiHa podoTa 3 JiHIIMU KPOCy
HEMO>JInBa 0€3 TOYHOIrO 3HAHHS PIBHS MPOAYKTHBHOCTI MPabaThKiBCHKUX (OPM.
BigOupatoun camiiB 0aTbKiBCbKOI JIiHIT MarepuHCHKOI (hOpMH, OCHOBHY yBary
3BEPTAIOTh Ha (PEepTWIBHICTH iX MarepiB, KiJIbKICTh KPOJICHSAT NPH BIUTyYEeHHI, a
TaKOX SIKICTh CIIEPMH, Ky OTPUMYBAJH BiJ caMuiB Ta ix ekcrep’ep. DeHOTHNOBI
MTOKAa3HUKH CaMIIiB 0aTbKIBCHKOI JTiHII MaTePHHCHKOT (OPMH CITiJ] BpaXOBYBATH IPH
MPOEKTYBaHHI M A00PY iX 10 KpOoJIeMaTOK MaTePHHCHKOI JTiHI1 MaTepHHCHKOI GopMH
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3 METOI0 OTPUMAHHS BiZ[ TAaKOT'0 CXpCIlyBaHHA CaMUIlb MaTepI/IHCBKOT (l)OpMI/I KpocCy,

SAKi MaTUMyTh BHUCOKI IIOKa3HMKM BIITBOPHOi 37aTHOCTI Ta 31aTHI [0

MPOJYKTUBHOTO JOBTOJITTSI.

Came TOMy, BaXJIMBHM €JIEMEHTOM POOOTH 3 KPOCOM € BIIPOBAKCHHS
e(eKTHBHOI CHCTEMH IiA00py Ha eTalli CXpellyBaHHs MpadaTbKiBChKUX JMiHiH. J{s
IFOTO HEOOXiTHO 3HATH piBEHb INPOAYKTHBHOCTI TBapWH IIMX CTPYKTYPHHUX
eneMeHTiB kKpocy. Hamu Oyino AOCHimkeHO MOKa3HUKM MPOAYKTHBHOCTI CaMIIiB
6aTbKiBCHKOI JIiHIT MaTepuHCHKOI popmu kpocy Hyla GPC 3anexHo Bix 3HaueHHs
BaroBOTO iHAEKCY, SKi HaBEIEHO B TaOIHII 2.

Tabauus 2. PiBeHb 03HaK NPOAYKTHBHOCTI caMIliB 0aTbKiBChKO] JIiHiT
MaTepuHchkoi popmu Hyla GPC

[Toka3Huk
Osnaxa I rpyna = II rpyna = III rpyna =
M+m % ' M+m % ' M+m % '
JKusa maca, xr | 4,54+0,072™ | 9,15 | 5,27+0,062 | 5,92 | 5,87+0,081™ | 8,95
IIpsima
JIOBXKHHA 47,90+0,312" | 4,21 [49,08+0,425| 4,33 | 49,30+0,334 | 4,05
Tyny6a, cM
Oo6xBat
rpyneii 3a 35,64+0,280™| 5,30 |37,40+0,287| 3,84 {39,50+0,313™| 5,00
JIONATKAMH, CM
Uupura 6,690,070 | 6,31 | 7,30+0,085 | 5,83 | 7,32+0,080 | 6,49
MOTIEPEKY, CM
Tugexe 74,14£0,995 | 4,03 |76,280,617 | 4,04 | 79,58+1,005 | 3,79
30uToCTi, %
00’em
3 | 0,660,042 |33,67| 0,74+0,022 |30,47| 0,82+0,051 |32,54
SSIKYJIATY, CM
Konnenrpanis
CHepMiiB, 394,2+4421 |16,74|374,8+38,76|18,37| 371,3+37,84 | 19,45
MJTH/MJT
PyxmuBicTh
crepMiiB, 7,1+£0,11 |15,23| 7,4+0,08 |14,37| 7,8+0,07 |16,49
6amis

*p<0,01, ™ p<0,001 nopieuano iz camysamu Il 2pynu

Camui 6aTbKiBCHKOT JIiHIT MaTEpHHCHKOT (POPMH KPOCY, BAarOBHH 1HIEKC SIKHX
CTaHOBUB MoHA] 120 oAMHUIB, Malld XKUBY Macy Ha piBHi 5,87 kr, mo 0,64 xr
6inbie (p<0,001), HiX cepenHe 3HAYCHHS KMBOI MACH CaMIIiB 3 BATOBHM iHAECKCOM
Big 100 mo 120 omguuunp Ta Ha 1,23 Kr OLblie, HIXK KMBa Maca CaMI[iB 3 BArOBUM
innexcom Menuie 100 oxunuIp. CaMili 3 BHCOKMM BaroBUM iHIEKCOM BiJ3HAYAIHNCh
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BIPOTiZIHO BHIIMMH 3HAYCHHSMH OCHOBHUX IPOMIpIB, HOPIBHSHO i3 caMIIMH 3

CepeIHIMU 3HAUCHHSIMH 1HACKCY.
3okpema, mpsMa AOBXKWHA Tynyba y HuUX Oyna Outemia Ha 0,22 cm, oOxBar
rpyaeit 3a monatkamu — Ha 2,10 cm (p<0,001). TIpsima moBxkuHA Tija camiiB 3

HU3KAM BaroBuM iHzekcom Oyma Ha 1,18 cm (p<0,01), obxBar rpymeii 3a
nomatkamu — Ha 1,76 cM (p<0,001), a mupuna nornepeky — Ha 0,63 ¢M MEHII HiX ¥
camiB 3 BaroBuM igaekcoMm Bix 100 mo 120 oguauUme. Bigomo, mo Mik IIMPHHOIO
TIOTIEPEKy 1 00’ €MOM eSKYJIATY CaMIliB iCHy€ IpsMIEiA 3B'130K. Lle minTBepmKyeThes
pe3yiabTaTaMH AOCHIPKEHb — y CaMI[iB 3 BHCOKHM BAaroBHM iHJIEKCOM 00’e€M
eaxynary 6ys Ha 0,08 cm® a6o Ha 11% OinbIIUM, HiX y CaMIIiB 3 cepeHiM BarOBUM
innexcom i Ha 0,16 cm® a6o Ha 24% OiNbIIMIA, HiX y caMIliB 3 HU3bKMM BarOBHM
IHZEKCOM. 3a KOHIICHTPAIIEI0 CIIEPMITB B SAKYJIATI BIPOT1IHOT PI3HHUII MiXkK CAMIIIMHU
JIOCJIIIHUX TpyH BUsiBIEHO He Oyno. Y camuis 11l rpymu pyxauBicTs cniepmiiB Oyna
Ha 5 1 6% Oinpioro, Hix y camuis 1 i I rpymnu, BignoigHo.

JKuBa mMaca i mpoMipH Tijia caMIliB XapaKTepU3yIOThCS HI3HKOI0 MIHIUBICTIO —
KoeimieHT Bapiallii MUX O3HAK 3HAXOIWBCS B Mexax Bim 3,84 1o 9,15%. O6’em
esKyJIaTy MaB BHCOKy MinnuBicts (CV = 30,47-33,67 %), y 3B’s3Ky 3 THM, LIO Ha
NPOSIB Li€i 03HAKK BIUIMBAE 3HAYHA KiJIBKICTh SIK TEHOTHIIOBUX, TaK IApaTUIIOBHX
(hakTopis.

3a nanumu pocaiaaukis [11], cepenHiii 00’ €M esIKyIISATY caMiliB JiHii V, sika €
CTPYKTYPHHM €JIEMEHTOM KpOCiB, cTaHOoBUB 0,93 M1, a KOHIICHTpAI[is CIEePMIlB —
384,7 mun/mut. Inii Bueni [20] oTpumaitu cX0Ki JaHi 1010 CIEpMOIPOIYKTHBHOCTI
caMIliB Kagi(OpHINCHKOI Ta HOBO3EJAHCHKOI OLTOT MOpin, SAKi € BUXITHUMH
MopoJaMHu MPH CTBOPEHI OAaThKIBCHKMX JIiHINA KpociB. Pe3ynpraté m0CHimiB
BKa3yIOTh, IIO KOHIICHTpAIis CIEPMiiB y caMmiB Kami(opHIHCHKOI TOpOoaH
cranoBmia 360,0 muH/MI, a pyxiuBicTh — 7,6 Oama, Tomi SIK y caMIlB
HOBO3eIaHChKO1 01101 mopoau — 390,0 me/Mi 1 7,4 Gana, BiIOBITHO.

I[IponyKTUBHICTE KpPOJIEMAaTOK € OCHOBOK CKOHOMIYHOI e()eKTHBHOCTI
KpoJsiBHULTBA. Bij 6araToruniHOCTI Ta MOJIOYHOCTI CaMHIlb MAaTEPUHCHKOT OopMHU
KPOCy 3aJIe)KHUTh KIJBKICTh 1 SIKICTH KpoJIeHAT (piHanpHOTO TiOpuay, siki OymyTh
MepeBeieHi Ha BiATOIBIIO Ta peajizoBaHi Ha 3a6iil. Sk BijOMO, MPOTYKTHUBHICTH
KPOJIEeMaTOK IIOCTYIIOBO 3pPOCTa€ i Jocsra€e MaKCHMalbHUX MOKa3HWKIB Ha 3-4
OKpoJiaxX. Pe3ynpTaTi TPEThOTO OKPOJIY MPEACTaBIICHI B Tabmuii 3.

AHaji3 OTpHUMAaHUX TOKa3HWKIB CBIJYATH TMPO T€, IO KPOJEMATKH, SKi
MOXO/WJIM BiJl CaMIliB 3 BUCOKMM BaroBUM 1HJEKCOM XapaKTEPU3YIOThCS BUIMMU
MOKa3HMKaMU MaTepUHCHKUX o3Hak. JKuBa Maca micis 3 okpoiy y HuX Oyna Ha
249,8 r 6inbioro (p<0,05), Hixk y kponemarok Il rpynu ta Ha 345,6 r GiIbLIO0, HiXK
y kpomuips I rpynu. Kponemarku III rpymnn nepeBakanu poBecHuus II 1 I rpyn 3a
Garatortignictio Ha 1,15 (p<0,05) i 1,27 ronosu Bimmosiguo. ITopsin 3 wmuMm, y
KposemaTok | rpynu Oyna HailBHIa BENWKOIUTIAHICTB, IO MIiATBEPIDKYE TPOSB
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3BOPOTHOI KOpeJsilii MDK UMM O3HaKaMH. 3a MOJIOYHICTIO IepeBary Maiu

kponemarku 11 rpynu — Bona Oysa Ha 338,7 r 6imbmioro (p<0,05), HiX y KponeMaToK
II rpynu Ta Ha 394,6 T Gunbloro, HiX y camulb | rpynu. KoedinieHT MoaodHOCTI
TaKoXx OyB BUIIMM y Kposiemartok III rpymy, 1o Bka3ye Ha OLIbII iIHTEHCUBHHHI picT

KPOJICHAT Y THi3AaX BiJ IUX KPOJIEMATOK.

Tab6auus 3. [loka3HMKH BiITBOPEHHS KPOJeMaTOK MaTePHHCHKOI (hopmu,
OTPUMAHHUX BiJ pi3HHX caMIIiB

TTokazHuk
OsHaka I rpyna (n=59) 11 rpyna (n=84) I rpymna (n=62)
M+tm Cv,% M=xm Cv,% M+m Cv,%

4928,7+72,68 | 7,6 |5024,5£64,72| 6,9 |5274,3£74,977| 7,2

JKuBa maca micist

OKpOJIy, T
fg;ammmmm” 9,10£0,464 | 355 | 92240373 | 315 | 10,37+0,447" | 312
Bemukommianicts, r | 62,51+0,696 | 6,94 | 61,24+0,518 | 5,87 | 60,73+0,689 | 6,82
MoNOUHICTS, T 6114?32,’27f 23,6 611057%6; 19,7 61‘;91753; 21,4
ﬁgﬁg’iﬁfﬁ 4,09+0,010 | 48 | 4,15£0,015 | 52 | 42240,016 | 54

Maca kponenatny | 41 4.551 | 78 | 41434423 | 82 | 416,0+7.74 | 11,0
BiIli 3 THXKHI, T

Maca kponeHATH Y | g5 01002 | 6,4 940,21 58 | 941,7+13,72 | 86
BiIll 5 THXKHIB, T +8,438

30epexeHicTh

KPOJIEHST JI0 91,34+1,981 | 16,5 | 91,57+1,827 | 15,8 | 92,58+2,090 | 17,4

BiuTyYeHHs, %
Hpumimra: * - p<0,05 nopisnsano 3 kporemamxamu Il epynu

OCHOBHUM TpH3HAYEHHSIM MPadaThbKIBCHKUX (GOpM y cxemi Kpocy JiHiit €
OTpPHUMaHHS KPOJIEMAaTOK MaTepuHCHKOI (opMH. Y pe3ysbTaTi CXpellyBaHHS LIUX
caMuIlp 3 IUTJHUKaMH OaTbKiBCBKOI ()OPMH OTPHMYIOTh KPOJICHAT (hiHAJIBHOTO
riopumy, sSKi MpU3HAaYCHi JUI BIATOIBII Ta 3a0010. ToMy, BU3HAYEHHS! €eKOHOMIYHOT
e(eKTUBHOCTI BUKOPUCTaHHS CaMIiB NMPadaThKiBCbKOI (JOPMH 3 Pi3HUM BaroBUM
iHIeKcoM OyJio TPOBEAEHO 3a NPOAYKTHBHICTIO iX JOYOK — KpOJEMAaTOK
MmatepuHcbkoi opmu kpocy Hyla NG. IIpu mpomy Oyino BpaxoBaHO NMOKa3HHUKH
0araTOIUTIAHOCTI KPOJIEMATOK Ta 30€PEKEHOCTI KPOJICHSAT A0 BimmydeHHs 3a 111
okpin. Po3paxyHkM mpoBeneHi HAa OAWH BHPOOHWYMH LUKI, a iX pe3yIbTaTH
HaBeIeHO B Ta0dmnIi 4.
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Ta6uung 4. ExoHoMiuHa e)eKTHBHiCTH BUKOPHCTAHHA CAMUIIB

npadaTbKiBCHKUX (pOPM 3 Pi3HHM BaroBUM iHaeKCOM

I'pyna xponemarox

IToxa3uuk I I I
BararomiiiHicTh KpOJeMaToK, IOl 9,10 9,22 10,37
30epeKEHICTh KPOJICHSIT J0 BiUTydeHHs, % 91,34 91,57 92,58
Buxi TiT0BUX KPOJICHSAT, TOJX 8,31 8,44 9,60

BI/ITpaTI/I Ha OTPUMaHHA KPOJICHAT 3a 4ac

. - 490,00 490,00 490,00
CYKPUIBHOCTI i JIaKTalii, rpH

Butpatu Ha | KpoJIeHs Ha Yac BiUTyYeHHS 58,95 58,04 51,04
BuTpaTty Ha KpOJICHAT 3a MepioJ] Bir0IiBIi, TPH 73,30 73,30 73,30
Co0iBapTicTh 1 TOJIOBH BIATOIIBEILHOTO MOJIOIHSIKY 132,25 131,34 124,34
3araiibHi BUTPATH, TPH 1099,27 | 1108,85 | 1193,72
Otpumano M’sica, KT 11,64 11,82 13,44
CobiBapricTh 1 Kr M’sica, TpH 94,47 93,81 88,81
Bupyuka Bij peanizanii M’sca, TpH 1396,41 | 1418,38 | 1612,89
[IpubyTOK, IpH 297,14 309,53 419,17
Penrabennuicts, % 27,03 27,91 35,11

3a JaHUMH EKOHOMIYHOTO OOJIKy MJisUTBHOCTI MiAIpHEMCTBA  OyJIO
BCTAHOBJICHO, 110 BTPaTH Ha OTPUMAaHHS KPOJICHST 3a 4ac CYKpiUJIbHOCTI 1 JaKkTamii
JUISL yCIX KPOJIEMaTOK € OJIHAaKOBUMHM. Y III0 KaTerOpil0 BUTPAT BKJIIOYEHO BUTPATH
Ha TOJIBJIIO KPOJIEMAaToK, BAapTICTh CIEPMOZO3M 1 MPOBEIACHHS IITYYHOTO
OCIMEHIHHs, a TaKo)XX BETEpPUHAPHI IpernapaTH. 3BaKalouu Ha  pi3HY
0araToruTiHICTh, 30€PEKEHICTh 1 BUXIJ] AIJIOBUX KPOJICHAT y KPOJEMATOK Pi3HUX
IpyIn, BUTPAaTH Ha OTPUMAHHS OJIHOTO KPOJEHSATH TakoX Oyiau pizHuUMH. Y
kposemarok III rpymu BoHu Oyjau HaWMEHIIMMH, OCKIJIbKH BOHHM Majd HaWBHUIILY
0araTOIUTIIHICTE 1 BUXIJ JITOBUX KPOJICHST.

3a pe3ysbTaTaMy po3paxyHKiB HaliMEHIIy cOOIBapTiCTh OTHOT'O KPOJICHSATH Ha
BiArOAiBIi oTpuMyBainyu Bix kpojemaTok III rpymu. Bona 6yna na 7,91 1 7,00 rpu
MEHIION HiX Bix kposemarok I ta II rpym BinnosiznHo.

Bin onniel kponemarku I, 11 ta III rpyn 3a BupoOHMUMiA UK OyJI0 OTPUMAHO
11,64, 11,821 13,44 xr M’sica BiIMOBIAHO 3 Pi3HOIO COOIBAPTICTIO, HA SIKY BILTUBAIOTH
pi3Hi 3arajgpHI BUTpATH Ha BHUPOIIyBaHHS KpoJjeHaT. Haiimenma cobiBapricts 1 kr
M’sica oTpuManu Bix kposemarok III rpymu. ¥V kponemarok I rpymu BoHa Oyna Ha
8,1% Bumioto, a y camutls Il rpymu — Ha 5,3% Buioro.

Haii6inpmmit mpuOyTok Bim pearmizamii m’sica KpoiiB OyJlo OTpHMaHO Bif
BUKOpHcTaHHs kposieMaTok 111 rpynu 419,17 rpH. Bix peanizauii m'sca, oTpuMaHoro
BiZl KPOJIGHST, SIKI MOXOAWIN Bix kposnemarok Il rpynu Oyno orpumano 309,53 rpu
npulyTKy, mo Ha 36,1% wmenme, Hix y kponematok III rpymu. ITpubyrok Bin
peadizanii KpoJIeHsIT, OTpUMaHKX Bix camullp | rpynu OyB Ha 122,03 rpH MeHIIUM,
HiX Bix kposematok 11 rpymu.
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OCHOBHUM TIOKa3HHKOM €KOHOMI4YHOi €(EeKTHBHOCTI € pPEHTA0EIbHICT.

ExoHOMIUHMI aHami3 peHTa0elIbHOCTI IMOKa3aB, LI0 HAHOUIbII e(QEeKTHBHUM €
BUKOpUCTaHHs Kpojiemarok III rpymu. 3aBmsku iX BHUCOKIHA 0araTOIUTITHOCTI Ta
30€pEKCHOCTI KPOJCHAT JO BIIIYYCHHS OTPUMAHO IMOKA3HUK pPEHTAOCIBHOCTI

BUPOOHHMIITBA M sica KpouiB Ha piBHi 35,11%, mo Ha 7,2% Oinbiie, HiX y caMuIb 11
rpynu i Ha 8,1% Oinple, HiX y Kponemarok I rpymu.

BucHoBku. 3a pe3ynbTaTaMd IPOBEICHHUX IOCITIIKCHb OYJIO BCTAHOBJICHO,
IO JUIsl OTPUMAHHS BHCOKOIPOXYKTHBHHX KPOJIEMAaTOK MAaTepPHHCHKOI (GOpMH 3
BHCOKOIO OaraToIuIiHICTIO Ta MOJIOYHICTIO HaWOIIbII EKOHOMIYHO BHTIIHO
BUKOPHCTOBYBaTH CaMIliB OaThKIBCHKOI JIiHIi MaTepHUHCHKOI (OpMH, SIKI MaroTh
BaroBuil iHmekc Outbine 120 omuuuip. lle 103BONMTH OTPUMYBATH KPOJIEMATOK
MarepuHcbkoi popmHu, ki MaTUMYTh Ha 12,5% Bumy OGararorutigHicTh Ta Ha 5,5%
BUILY MOJIOYHICTh. [Ipy 1IbOMY peHTa0EeNbHICTh BUPOLIYBaHHS KpPOJIB Ha M'ICO
cknagatuMe noxHan 35%.
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ECONOMIC EFFICIENCY OF USING MALES IN CROSSING LINES OF
RABBITS
Yakubets T.,
Bochkov V.

National University of Life and Environmental Sciences of Ukraine, Kyiv

tarasyakubets@nubip.edu.ua

Overcoming hunger is one of the key Sustainable Development Goals defined
by the United Nations. The development of rabbit breeding can become an important
factor in solving this global problem of humanity, because this direction of animal
husbandry, using modern resource-saving and highly efficient technologies of
keeping and breeding, is able to provide the population with a valuable product for
food.

The most economically profitable technology for producing rabbit products
today is industrial rabbit breeding, which involves keeping them in rooms with a
regulated microclimate, using complete feed in feeding, and growing rabbits
obtained as a result of crossing specialized lines. Currently, the most important task
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of breeders in rabbit breeding is to develop the most effective crossbreeding

schemes. This is preceded by large-scale work to create and improve the original
lines of rabbits, which will be used in crosses and ensure high profitability of rabbit
production. In this regard, the current problem of industrial rabbit breeding at the
current stage of its development is the search for optimal cross schemes and
improvement of existing rabbit selection systems.

The paper presents the results of studies conducted to study the economic
efficiency of using males of the parental lines of the maternal form of the Hyla cross
with different weight indices to obtain female rabbits of the maternal form of the
cross with a high level of productivity. The studies were conducted in the conditions
of LLC "Farm Krolikoff" of Cherkasy region. In the course of the experiments, the
productivity and level of reproduction characteristics of males of the parental line
of the maternal form of the Hyla GPC cross and female rabbits of the maternal form
of the Hyla NG were studied. The calculation of economic parameters was also
carried out and the profitability of using males with different weight indices was
determined.

As a result of the conducted studies, it was found that males with a weight index
of more than 120 units had the largest live weight (5.87 kg) and were characterized
by higher values of ejaculate volume and sperm motility. Analysis of the
experimental data showed that daughters of males with a weight index of more than
120 units had the highest values of multiparity (10.37 heads) and milk yield (6497.3
g), and also prevailed over peers obtained from males with a weight index of less
than 100 units and from 100 to 120 units in terms of survival of rabbits to weaning.

Calculations of economic efficiency showed that the greatest profit can be
obtained from the use of female rabbits that originated from males of the ancestral
cross form with a weight index of more than 120 units. At the same time, the
profitability of rabbit meat production was 35.11%.

Keywords: cross, line, productivity, economic efficiency, reproduction traits.
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®@I310JI0T O-BIOXIMIYHI MOKA3HUKHA KPOBI I TIPOAYKTUBHICTH
KPOJIIB 3A BUTIOKOBAHHSI HAHOTEXHOJIOT'TYHOI'O CEJEHY
OUTPATY
L3Kopanbuyk L1., doxkmop eem. nayx, npogecop
poganuyx O.B., acnipanm 0lga271098@gmail.com
23]lecux S1.B., doxmop sem. nayx, npoghecop
Sllam M.M., kanouoam c.-2. Hayx

STununens A.3., kanouoam c.-2. HayK, C.H.c.
'Konotuuupkuit B.A., kanoudam sem. nayx, 0oyenm
Ulvsiscokuil nayionanvHuil yHisepcumem eemepunapHoi MeouyuHu ma
biomexnonoziii imeni C.3. Iicuyvkozo, sy Ilexapcoka 50, m. Jlvsis, 79010,
Yxpaina
2JIpozobuybkuil depaicasnuii nedazozivnuii yuisepcumem imeni leana Opanxa
3IHcmumym bionoeii meapun HAAH, eyn. B. Cmyca, 38, m. Jlvsis, 79034, Vkpaina

Jocniounu enaue yumpamy ceneny Ha NOKAZHUKU KPOGi ma npoOyKMuUeHicms
Kponie. Jlocniodcentss npoeoounu 8 ymosax npueamuoi Kpoiegepmu Ha MOL0OHAKY
Kkpoaie nopoou Hylla. Teapun 6y10 nodineno na wvomupu epynu — KOHMPOIbHY ma
mpu  Oocnioni. Kponi  xoumpoavHoi  epynu  CnojiCUBAIU  CMAHOAPMHUL
2PAHYIbOBAHUU KOMOIKOPM | 800y Oe3 obmedicenb, 32i0HO 3 YUHHUMU GUMO2AMU.
Ilepwia docniona epyna, Kpim cmanoapmuozo payiony 3 NUMHOIO 600010 NPOMA2OM
0obu, ompumysana 600HUU PO3YUH HAHOMEXHOJIO2IUHO20 CeNleHy Yumpamy 6
kinokocmi 50 mxe Se/n. Bionosiowo, opyea 00cniOHa epyna Cnojicuéaid CeieHy
yumpam 3 pospaxyuky 100 mxe Se/n; mpems 0ocniona epyna ompumysana ceieny
yumpam 3 pospaxyuxy 200 mke Se/n. Ilpomszom excnepumenmanvrozo nepiooy (15
ma 30 006a 00cniOiceHHsT) NPOBOOUNU WOOCHHULL KOHMPOLb 30epedceHocmi ma
IHMeHCUBHOCNT POCMY OPeaHi3My KpPOJié KOHMPOIbHOI ma 0ochionux epyn. Bci
ompumani yugposi Oani 06poOIANU 3a OONOMO2010 KOMN'tomepHoi npozpamu
STATISTICA 3 suxopucmanHam memooy 8apiayiiHoi cmamucmuxu.

Ananiz  ompumanux pesyibmamie  C8I0YUMb NPO  NOUMUGHUL  6NIUSE
BUNOIOBAHMSL CENEHY YUMPAm HA NOKA3HUKU 4ePBOHOI KPOBi 3aNedCHO 8i0 11020
Kintbkocmi ma nepiody 3acmocysants. Binvute eupasicenutl 6ionociunuil egpexm 3
BIPOZIOHUMU DISHUYAMU Y OOCAIONCYBAHUX NOKAZHUKAX KPOGI MA POCMY OP2AHI3MY
BUSGICHO Y MEAPUH, IKI OMPUMYEAIU y payioHi ceneny yumpam eénpooosic 30 0i6 3
pospaxyuxy 200 mxe/n. Bunoiosanhs Kpoasim pi3Hoi KilbKOCMi celeny yumpam
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CHpUANO NIOGUWEHHIO NOKA3HUKIE 2eMONOemUudHoi QyHKyii, pesucmenmuocmi ma

IHMEHCUGHOCMI ~ pOCMY  Op2aHi3My  HOPIGHAHO 3  KOHMPOJbHOIO  2PYNOIO.
3acmocysanns ceneny yumpamy 6 payioHi Kpoaie, axkmueizyeano Qizionozo-
OIOXIMIUHI npoyecu 6 OpPeaHizmi, WO XapaKmepuszysanocs OLIbWON KilbKIiCmio
epumpoyumis (P < 0,05), reiikoyumis (P < 0,05) ma xonyenmpayicio cemoanobiny
(P < 0,05), euwumu noxasmuxamu macu mira ma CHII, wo 6yno 6Girvue
BUPAdCEHUM Y KPOTIIB, AKUM 8UNo08anu ceneny yumpam 8 dozax 100 ma 200 mxe/n
ynpo0oosaic 30 0i6 docniodicenHs.

Knwwuosi cnosa: «xponi, yumpam ceneny, 2eMamono2iyHi NOKA3HUKU,
NPOOYKMUBHICHb.

AKTyajbHicTh. KpoJIiBHHLTBO € OAHIEI0 3 MEPCHEKTHBHHUX Taily3el, IO
3aiiMae OCOOJIMBY NO3HWI[I0 B Cy4aCHOMY TBapuHHUITBI. [l 30epexeHHs 1
OTPHUMaHHS BUCOKOT IPOYKTHBHOCTI KPOJIiB BR)XKJIMBE 3HAUCHHsI Ma€ 30aaHCcCOBaHe
MiHepabHe KHUBJICHHS. MiHepaibHI peUOBHHH HAIXOATh O OpraHi3My TBapuH 3
KOPMOM Ta BOJIOI0, 3a0€3MeUyI0Th BUKOHAHHS BaXJIMBUX (DYHKIIIH, IO aKTUBYIOTh
00MiH pedosuH [ 1, 2]. HanxomkeHHS MiHEpaIbHUX €JIEMEHTIB 10 OPTaHi3My KPOJiB
BILTUBAE Ha repedir MeTaboITi3My, a TAKOXK Ha KITiHIYHI MOKa3HUKU TBapuH [3, 4, 5].

OmHUM 3 BOXIMBHUX CCEHIIWHMX MIKPOECIEMEHTIB, 0 MOTpedye BceOITHOrO
TIIMOOKOTO JIOCIIIKEHHS HOTO y4acTi B MeTabOoJIIuHKX Mpoliecax OpraHizMy KpoJliB
€ Cenen. CesleH € He3aMiHHUM MIKPOEJIEMEHTOM, SIKUIl BiJirpae Ba)dJIMBY pOJb y
KUTTESUIBHOCTI TBAPUH Ta HEOOXIAHUI Ui HOPMAJIBLHOIO POCTY Ta PO3BUTKY
opranismy [6]. CrokuBaHHS Se Ta JOCTATHS HOTO KIJIBKICTh Yy pallioHi KPOJiB
BILUIMBA€ HAa aHTUOKCHJAHTHHUH 3aXUCT, PENPOAYKTHBHY (YHKIIiIO, TOPMOHAIBHUIN
CTaTyc Ta iIMyHHY CHCTeMy TBapHH [7, 8].

Y BeTepHHapHii NMPaKTHUIl 3aCTOCOBYIOTH HEOPraHi4HI Ta OpraHiuHi GopMHu
ceneHy. HeopraHiuHi, Taki K CEJEHIT Ta CeJICHAT HATPilo, MONPH IMIMPOKE IX
BUKOPHCTaHHS Y TBApUHHHLTBI, € TOCUTh TOKCHYHUMH (1-2 Kjlac TOKCHYHOCTI), i
3aCTOCYBaHHS X IIOB’s13aHE 3 PU3NKOM MOXJIMBOTO Nepeio3yBaHHS. TOKCHYHICT
HEopraHiuHuX (opM CelleHy 3yMOBJIEHA IX BHCOKOIO OKHCHIOIOYOIO BIIACTHBICTIO.
Oxpim TOTO, J0 X HEMOJIKIB CIiJI BiTHECTH HU3bKY 010JOCTYIHICTE AJIS OpraHi3mMy
TBapHH Ta MEHITy (i3i0J0Ti9Hy aKTHBHICTh MOPIBHSIHO 3 OPraHiYHUMH (HOPMaMH.
Braciiiok 11p0oro, BUKOPUCTAHHS OpraHivHUX (GopM celleHy HaOyBae Bce OUITBIIOT
aktyanpHOCTI [9]. Oco0amBOi yBarm 3aciayroBYIOTh HAHOYACTHHKH OiOTCHHHX
METaJliB y CKJIaJi KOPMOBHX /100aBOK B palioHax KpoiiB. Pe3ynpratu mociimxeHb
Din, T.-E. ta Noha, T. [10], Ibrahim, N. [11], Emara S. [12] Bka3ywoTh Ha
MO3UTHBHUM BIUIMB HAHOCIHOJYK MIKpPOEJIEMEHTIB Ha IPOAYKTHBHICTH Ta
¢izionoriynuii craH opraniamMy kpouiB. [lorpeba Se mmpoko Bapitoe y parioHax
KpOJIiB KOJIMBAaIO4NCh y Mexkax Bin 0,05 no 2,0 mr/xr.
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Tomy TpuBae mouryk HoBUX no6aBok CeneHy, IO XapakrepusyBajucs O

ONTUMAIIFHOK KUTBKICTIO Ji04uoi pedoBuHH Ta 11 opMoro, 1m0 3abe3meuyyBana 0
YTBOPEHHSI  €HEPI'eTUYHOI, IPOOKCHAAHTHO-aHTUOKCHIAHTHOI  piBHOBaru i
HAaIpaBJIeHOCTI OOMIHHHMX IPOLECIB OpraHi3My TBapHH, a TaKOX 3yMOBJIOBaja O
CTHMYJTIOIOUYHH BIUIMB Ha 1X IPOTYKTUBHICTD.

Merta po6oru. MeToro nocmipkeHHS OyJIO BHBYMTH BIUIUB 3aCTOCYBaHHS
IIUTPATy CelieHy Ha TeMaTOJIOT19Hi TOKa3HUKH KPOBi Ta MIPOAYKTUBHICTD MOJIOTHAKY
KPOJIB.

Marepiann Ta Meroau. JloCHi/UKEHHS TIPOBOAWIM y IPUBATHOMY
KPOJIBHUYOMY TOCIOJAPCTBI Ha MOJOMHAKY Kpomie mopomu Hylla. Teapun
YTPUMYBaIM B MPUMILICHHI 3 PETyJIbOBAHUM MIKPOKJIIMaTOM, OCBITJIICHHSIM, Y
ciTyacTHX KiiTkax po3mipom 50x120%30 cM BiINOBIAHO 10 YHHHUX BETEPHUHAPHO-
canitapaux HOpM. KpoumiB (opMyBami 3a MPUHIUIIOM aHAOTiB (BiK, Maca Tina,
KITIHIYHAHN cTaH) y TpymH mo 5-6 TBapuH, y Bitti 30 7116, cepeHpor0 Macoro Tina 960,0
+ 70,0 r. Ha 15 no0y miarotoBuoro mepioy TBapyH 3Ba)KyBaJH BiIOMPAIH KPOB IS
(hi310110T0-010XIMIYHUX HOCIIIKEHb.

V Bimi 45 xi6 TBapuHU OyJiM MOALUICHI HA YOTHPH TPYIH — KOHTPOJIBHY 1 TPU
nociigi. Kposi KOHTPONBHOI TpynH, CIOKMBAIU CTAaHAAPTHUI TIpaHyJIbOBaHHN
kombGikopm (OP) i Bogy 6e3 0OMexeHHsI, 3TiIHO 3 YUHHIUMHU BUMOTaMH. | nocriana
rpyna, kpim (OP) 3 TUTHOIO BOIOO BIOPOJOBXK JA00H OTPHMYBasia BOJAHHI PO3UUH
HAHOTEXHOJIOTTYHOIO CeJIEHY IUTpary y KijgbkocTi — 50 Mkr Se/n. Bignosiguo, 11
JOCTiIHA — CeJieHYy HUTpaty 3 po3paxyHky — 100 mkr Se/m; III gocnigHa — ceneny
mutpary — 200 mxr Se/n. Ceneny nutpat otpumanu Big TOB «Hanomarepianu i
HaHoTexHoJori», M. Kuie [10]. V mocmimauii nepiox (15 i 30 noba mocmimkeHHs)
NPOBOJMBCS LIOJACHHUHA KOHTPOJIb 3a 30EPEKEHICTIO Ta IHTCHCHBHICTIO POCTY
kpouniB. KpoB Bix kpoiiB BinOupanu 3 KpaioBOi BYIIHOT BEHH LUISXOM IPOKOIY
OJTHOPA30BOI0 TOJIKOIO Yy CTepWiabHMH Immnpun. Micne Binbopy Kposi Oyio
00pOOIICHO CIUPTOM Ta PO3YUHOM JUMEKCHUITY JUISA MICIIEBOI rinepemii.

J1JIs reMaToIIOTIYHOTO JOCIIKEHHS KPOB BiJOMPAITH B IPOOIPKH, 110 MiCTHIIH
JMKaieBy cillb eTuneHaiaMiny — Terpaontony kuciory (EDTA — K 2%), mo cayxuna
AQHTHKOAryJITHTOM. Y KpOBI KPOJIB BH3HAYaJH 3arajbHy KUIBKICTH €PHUTPOIHTIB,
KIJIBKICTh JIGHKOUIWTIB Ta iX ¢GopM — JiM(OIMTIB, MOHOIMTIB, TPAHYJIOIHTIB i
KIJIBKICTh TpoMOouuTiB. JlOCTiKeHHS POBOIIIIN 32 TOTIOMOTOI0 aBTOMATHYHOTO
remaroJoriugoro anamizaropa («Orphee Mythic 18y, IlIsetinapis).

YTpuMaHHS TBapHH Ta BC1 MAHIMYJISIIT TPOBOAMIHN BiAMOBIIHO JIO MOJIOKCHB
«3araqbHUX ETHMYHHUX IPHUHIMIIB EKCIICPUMEHTIB Ha TBAapHHAX», YXBaJECHUX
Hepum Harionansaum konrpecom 3 6ioetuku (Kuie, 2001) Ta «EBpomneiichkol
KOHBEHLIi TpO 3axucT XpeOETHUX TBapuH, SKi BHUKOPHCTOBYIOTBCS IS
SKCIIepUMEHTAJBHIX Ta IHIIMX HaykoBux winei» (CrtpacOypr, 1986) [14].
CTaTUCTUYHUN aHai3 OJep)KaHWUX IU(PPOBUX NaHUX TPOBOIWIH 32 JOMOMOTOIO
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nporpamu Statystika amst Windows XP [15]. Ilicast mopiBHSHHS JOCIIIKYBaHUX

MOKa3HUKIB Ta iXHIX MDK TIPYNOBHX pI3HUIb BUKOPHCTOBYBaIM t KpHUTEpii
Crbro/ieHTa, a pe3ysbTaT BBayKaly BiporigauMm micis P<0,05.

PesyabraTn nmocaigkenn. Sk BimoMo, mpo 3MiHM B OOMiHI PEYOBHH i
(iziomoriyHOMY CTaHI TBapWH MOXKHA CYIOUTH 3a 3MiHamu Kposi [16]. AmHami3
OJiCp)KaHUX PE3yJbTATiB CBIAYMTH HPO IO3UTHBHHUI BIUIMB BUIIOIOBAHHS CEJICHY
IIUTPATy Ha TOKa3HUKM YEPBOHOI KPOBI, 3aJIS)KHO BiJ HOTO KINBKOCTI Ta Iepiomy
BUTIOIOBaHHA. 30Kkpema, y kposi TBapmH I, II i III nocmigHuX Tpym, SKIM
3aCTOCOBYBAJIM CEJIEH IUTPAT BCTAHOBJIEHO OUIBINY KiNBKICTh epuUTPOIHTIB (TAOII.
1). KinpKicTb epuTpOIMTiB Y KpoBi KpouniB I rpyrmu Gyna BiAmoBigHO Gimblior Ha
14,2 % (P<0,05) 3i 36epexeHO0 TEHAEHI€0 10 miaBumieHHs y TBapuu 11 i III
JocimHux rpym Ha 30 100y JOCHIHKEHHS MOPIBHSHO IO KOHTPOJIIO.

Taéuuusa 1. KisibkicTs epuTpOIMTIB, BMIiCT reMOr/100iHy Ta reMaTOKPHTHOI
BeJIMYMHHU Y KPOBi KPOJIiB 32 BUNOOBaHHs ceieHy nurpary (Mzm, n=5)

TToxa3zuuk I'pyma ITepioau TOCITiHKCHD
MMiATOTOBYHH, IOCITAHAN
45 noba (mo6a xuTTs /mepion
JKUTTS BUIIOIOBAHHS J0OABOK)
60/15 75/30
Eputpouuty, K 5,52+0,15 5,70+0,10 5,60+0,13
10%%/n -1 5,50+0,13 5,71£0,08 6,40+0,34*
-1 5,20+0,06 5,73+0,14 5,93+0,29
-1 5,10+0,24 5,80+0,08 5,90+0,06
I'emorno06iH, K 129,6+2,80 133,6+2,73 125,843,22
r/n -1 129,0+1,95 130,2+1,59 134,6+4,70
-1 122,84+0,86 132,6+2,32 136,6+2,71*
-1 120,4+5,05 131,6+1,03 138,6+3,59*
I'emaToKpWT, K 0,553+0,009 | 0,535+0,011 0,516+0,013
/71 -1 0,541£0,006 | 0,529+0,004 | 0,546+0,030
-1 0,529+0,003 | 0,561+0,006 | 0,552+0,020
I 11 0,525+0,011 | 0,558+0,012 | 0,522+0,007

Ipumimka: YV yiu ma macmynuux mabauysx cmamucmuyHo 6ipo2iOHi pisHuyi
8PAX08Y8ANU NOPIBHAHO 3 KOHMPObHOIO epynoio. * — P<0,05; ** — P<0,01; ***

— P<0,001

BaxiBe 3HaueHHs y 3a0e3Me4eHHi HOPMaIbHOTO Iepediry eHepreTH4HuxX Ta
MeTa0OIYHUX IPOIIECiB, MATPUMAHHI TOMEOCTa3y OpPTaHi3My y TBapHUH Ma€ PiBEHb
remoryio0iHy y kpoBi [17, 18]. 3acTocyBaHHS OOJAaTKOBO IO DAIliOHy IUTpaTy
CeJIeHy HE BHKJIMKAJIO CYTTEBUX MDKIPYIIOBHUX Pi3HHUIB Ha 15 mo0y mociimkeHHs y
KPOBI KpOJIB IOCTIAHMX TPYyN NOPIBHAHO 3 KOHTPOJIEM. 3a TPHBATIIIOTO
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3actocyBaHHs, Ha 30 m00y AOCIIUKEHHS, KOHIEHTpallis IeMOorIo0iHy y KpoOBi

kpouis I i III qocigaux rpyn OyJia BUioro BinnosigHo Ha 8,6 %1 10,2 % (P <0,05)
MOPIBHSHO 3 KOHTPOJBHOWO Tpymoto. e Moxke cBiqUnTH Npo Olbllle BUpaKEHUN

JI0303JIEKHUH BIUIMB OPraHiyHOI CIIOJNYKH CEJICHY Ha TeMOIOETHYHY (YHKIIiIO
OpraHi3My KpOJIiB BIPOIOBK TPUBAJIOTO Yacy 3aCTOCYBAaHHS.

[Toka3HNK reMaTOKPUTHOI BEIMYUHU OyB y Mekax (Di3i0IOTiYHHX BEIHYHUH i
3MIHIOBaBCA 3aJIS)KHO BiJI KITBKOCTI KIIITHH KpOBi KpoutiB. HeoOXimHO 3a3HAYNTH, IO
3aCTOCOBaHa OiNBIIA KiJIBKICTh CEIeHY IUTPATy y PaIlioHi IIO3UTHBHO BIUTMHYJIA Ha
mporiecl MeTabomi3My, fKi 3amisHi y (opMyBaHHI KITHH KpOBi KpOIIB, IIe
MIATBEP/XKYE BiZICOTOK FEMaTOKPUTY.

OTpuMaHi pe3ysbTaTy NOKa3HUKIB MOP(HOJIOTTYHOTO CKIIa/ly JEHKOLUTIB KPOBI
KPOJIiB IOCJIIJHUX TPYII Ta BIIMIHHOCTI IPOTH KOHTPOJIIO OYJIM BUSBJICHI BIIPOIOBK
EKCIIEPUMEHTY 3 BIPOTiTHMMH 3MiHaMH SIK Ha NEpLIOMY, TaK 1 Ha JAPyromMy eramax
nociimkennst (tab. 2).

Taonauus 2. [lokazHukM MOP(OJIOTIYHOI0 CKJIALY JeHKOUMTIB KPOBi KPoJIiB
32 BUNOIOBAHHA ceJieHy HuTparty, (M+m, n=5)

TToka3uauk I'pyna Tlepioau mociimKeHb
11 ITOTOBYHIH, Jocigaui (100a KUTTS
45 no6a KUTTS /Tiepio BUTIOFOBAHHS
J106aBOK)
60/15 75/30
JlelikouuTH, K 5,7+0,36 10,2+0,92 9,0+0,82
10%x a-1 6,7+0,07 10,5£0,24 | 12,1+0,43*
JA-11 7,2+0,41 10,14+0,34 11,7+£0,32%
-1 7,1£0,34 10,8+0,77 12,0+0,39*
Jlimdorury, K 2,5+0,10 4,1£0,20 4,6+0,08
10%n -1 2,7+0,04 4,5+0,16 5,8+0,85
11 2,8+0,22 4,3+0,26 5,5+0,56
JA-110 2,9+0,58 5,5+0,58 5,7+0,81
MoHonuTy, K 1,1+0,11 1,6£0,16 1,7+0,21
10%n -1 1,2+0,05 1,7+0,09 1,9+0,10
11 1,3+0,04 1,6+0,15 2,2+0,18
JA-110 1,4+0,16 2,1+0,06* 2,7+0,46
I'panynouuru, K 2,4+0,17 3,4+0,24 2,8+0,59
10%n -1 2,6+0,14 3,5+0,12 3,3+0,32
J-11 2,7+0,28 3,7+0,29 3,5+0,12
J 11 3,0+0,45 3,8+0,21 3,6+0,24

3a pe3yibTaTaMu JOCITIPKEHHS MOKA3HHUKH MOPQOJIOTIYHOTO CKIIaly KpOBi
KPOJIiB JOCJIIIHUX TPyl XapaKTepHU3yBaJIKiCsl BUIIUMH PIBHEM KUIbKOCTI JICHKOLMTIB
y AOCIHIIHMX TIpynax HOPIBHSHO IO KOHTPOJIbHOI rpymu. JleWkouuTH BiairparoTh
NOPOBIHY poNib y (OpMyBaHHI IMYHHHX pEaKiliif, M0 € YaCTHHOI CHCTEMU
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TYMOPAJIBHOIO iMyHITETy. BHUIOroBaHHs celeHy LUTpaTy B Pi3HMX KOHIIEHTpaLis

yepe3 15 mi6 He xapakTepu3yBaloCs BIPOTIIHUMH 3MIiHAMH IIOJO KUTBKOCTI
netikounTis. [Ipore, Ha 30 100y 3arajbHa KUIBKICTb JEUKOLUTIB Y KPOBI TBapUH yCiX
JochigHuX rpyn Oyia Buior y I mocmiawiii rpymi Ha 34,4 % (P < 0,05), I1 Ha 30 %
(P < 0,05), y III ma 33,3 % (P < 0,05) mopiBHAHO 3 KOHTpOJEM. 3GiNBIICHHS
KUTPKOCTI JICWKOIUTIB y MOCTHATAaJbHOMY OHTOTEHE3l, B Mekax (i3iojorignoi
HOPMH, BKa3ye Ha CTHUMYJIOIOYHI BIUIMB N00aBok CelleHy Ha JICHKONOCTHYHY
(hYHKIIFO KiCTKOBOTO MO3KY, JIM(MAaTHYHUX BY3JIiB Ta CENE31HKH. 3MIiHU KUIBKOCTI
JEHKOLMTIB MalOTh MO3UTHBHHUIL XapaKTep, OCKUIBKH B KPOB HAIXOAUTh TOJAATKOBA

KUTBKICTh 3pUIHX KIIITHH, SIKi 3/]aTHI BUKOHYBATH 3aXucHI QyHKIi [19].

[ToniGHy 3aKOHOMIPHICTH CHOCTEpirajd 1 JUisi KUIbKOCTI JIMQOIMTIB 3a
BUIIOIOBaHHS 100aBKH. KiJIbKiCTh MOHOIIUTIB Yy KPOBI KPOJIB XapaKTCPH3YBaIKCs
Biporiguo BummMm pisaem y 11 gocmiuiit rpymi (P < 0,05) Ha 15 100y BUMOIOBaHHS.
TenpeHuio 1o OiIpLIOT X KinbkocTi BigzHayeHo Ha 30 moOy mocmimkenns y 1-111
JOCJIITHUX TPyTax MOPiBHAHO 3 KOHTPOJIbHOI. OTprUMaHi pe3ynbTaTh JOCIiIHKESHHS
KUTbKOCTI MOHOIUTIB, K aKTHBHHUX (DAaromuTiB KpPOBi, MOXYTh CBIIYHTH TIIPO
BHOKpEMIICHY IO 1 3aJIe)KaTH BiI 0COOIMBOCTEH i1 YaCTHHOK MIKPOEIEMEHTY, IO
BOJIOZIIIOTh BUCOKOK (DYHKI[IOHABHOK aKTHBHICTIO Ha opranism TBapun [20, 21].
AHaiti3 abCOIIOTHOI KUTBKOCTI TPaHYJIOIHTIB Y KPOBI KPOJIiB IMOKa3aB TEHACHINO 10
30inbiIeHHs 1X kimbkocTi y I-1II mociigHux rpynax MOpIiBHSHO 1O KOHTPOJIBHOT
rpynu 6e3 BiporiIHUX Pi3HUIIb.

OmHUM 3 OCHOBHHMX IIOKAa3HMKIB, 3a SKAM MOJXKHA OIIIHIOBAaTH PiBEHb
MPOAYKTHUBHOCTI KPOJIiB, € JUHAMIKa Macd Tiia. Maca Tijia KpOJIiB € BaXKJTUBUM
MOKa3HMKOM, L0 XapaKTepu3ye X pIiCT Ta PO3BUTOK. 3aJIe)KHO BiJ MPUPOCTIB 3a
MEeBHUI Tepiof, CyAsTh NMPO IIBUAKICTH PO3BUTKY TBapHH, NP0 PeE3yJbTaTH iX
BUPOLIYBaHHS Ta Biarozisii. [Ioka3HUKM pOCTY Ta PO3BUTKY KPOJIIB 3ajieXaTh BiJ
YMOB TOMIBII Ta CHAJKOBUX sIKOCTeH. BpaxoByroum Oiosoriuni ocoOaMBOCTI
KPOJIMKIB Ha TIOKa3HUKU POCTY 1 PO3BUTKY BILIMBAIOTH (hakTopu cTpecy [22].

3acTocyBaHHS KPOJISIM JIOAATKOBO JIO PAIliOHY CEJeHY IHUTPATy HO3UTHBHO
BIUIMHYJI0O Ha iX AWHAMIKy MacH Tima. 3rigfHO 3 JaHWUMHU puc. | Ha MOYaTKy
JIOCTIKEeHBb Ta Ha 15 100y 3acTocyBaHHS 100aBKU CeJIEHY IUTPATy IHTCHCHBHICTH
POCTY KpOJTiB CYTTEBO HE BiIPi3HSIACS MiX JOCTIAHUMH Ta KOHTPOJILHOIO TPyIIaMH.

Onnak, Ha 30 100y BumoroBanHs n00aBku (75 moba >KUTTA) BiA3HAYEHO
nigumieHHas Macu Tina y tBapud [; I 1 III mocmimnux rpym BixmoimHO Ha 4,0 %);
7,3 % 19,3 % nopiBHSAHO 3 KOHTposieM. OUeBHHO 3aCTOCYBaHHS J00aBKU CElICHY
LUTPATY BIPOJOBX TPUBATILIOIO Yacy MO3UTUBHO BIUIMHYJIO HA IOKAa3HUKH POCTY
KpOJIiB Y 3aBepIlasIbHAN 1epios, ocobanBo y TBapuH 11 nocnignoi rpymnu.
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Puc. 1. Maca mina kponie 3a eunoioeannsa ceneny uumpamy, 2 (Mxm, n=5)
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Puc. 2. Ilpupicm macu mina Kponie 3a UNOIOEAHHA CelleHy yumpamy,
2 (M+m, n=>5)

BunoroBaHHS LUTpaTy CeleHy KpOJIAM JOCHIIHHMX TPyl IIO3UTHUBHO
BILUTHHYJIO Ha IOKa3HUKH MPUPOCTY MACH TiJla Ta CePeAHbOI000BHX MIPUPOCTIB (pHC.
2 i puc. 3). 3aranbHuiA OPUPICT MacH Tijia Ta cepeaHbO000BI NPUPOCTH KpoiB I i
III nocnmigHux rpyn OyiM IO BHUIIMMH, MOPIBHSHO 3 TBapWHAMH KOHTPOJIBHOT
TPy 1 KOpEIIOBalM 3a MepioilaMH JOCHIIKeHb 3 Macolo Tiia KpouiB. HaiBumi
MMOKAa3HUKH IIPUPOCTY MacH Tija kpouiB BigzHaueno y 11 1 111 mocminuiii rpymi.

3okpema, Ha 75-Ty 00y KHUTTSI IPUPICT MACH Tija KPOJIB TOCITIJHUX IPYII Ta
CepeHbON000Bl TpHpocTH mepeBuinyBanu Ha 22,0-49,0 %; mnopiBHSAHO 3
KOoHTposeM. O4YeBHIHO 3aCTOCYBAaHHS CENCHY LUTPATy BIPOIOBXK TPHBAIIIIOTO
4acy MO3UTUBHO BIUIMHYJIO Ha aKTUBALII0 OOMiHY TPOIECIB 1 MO3HAYHIIOCS BUILIUMHU
TTOKa3HMUKAMH POCTY KPOJTIB i Yac 3aBEPIIAIbHOTO TePio] eKCIIEPHIMEHTY.
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Puc. 3. Ilpupicm macu mina Kponie 3a 6UNOIEAHHA CelleHy UUmMpamy,
2 (M+m, n=>5)

BucHoBku.

1. BuImorooBaHHS KPOJIIM PI3HUX KIJIBKOCTEH CEJICHY HUTPATy MO3HAYHUIIOCS
BUILUMH TIOKa3HUKaMH Fe€MOINOETHYHOT PyHKIIii, pE3UCTEHTHOCTI Ta IHTEHCHUBHOCTI
pOCTy OpraHi3My HOPIBHSIHO 3 KOHTPOJIBHOIO IPYIIOLO.

2. 3acTocyBaHHS y pallioH KPOJIB CEJICHY IUTPATy aKTHBYBaio (i3ionoro-
GiloxiMiUHI TpOIlECH B OpraHi3Mi, II0 XapaKTepH3yBaJOCs OUIBIIOI0 KiJIBbKICTIO
epurpouurtis (P < 0,05), nefikoruris (P < 0,05) Ta koHueHTpauii remornodiny (P <
0,05), Bumumu mokasuukamu Macu Tina ta CJII1, mo Ginbine Oyyi0 BUPaXeHO Y
KpOJIiB, SKMM BHUIOIOBaM IMTpaT ceieHy y no3i 100 i 200 Mkr/kr macu Tina
BIpo1oBxk 30 1110 JoCIiKEHHS.
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PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS OF BLOOD
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The effect of selenium citrate on blood parameters and rabbit productivity was
studied. The study was conducted in a private rabbit farm on young rabbits of the
Hylla breed. The animals were divided into four groups - control and three
experimental. Rabbits in the control group consumed standard pelleted feed and
water without restrictions, according to current requirements. The first experimental
group, in addition to the standard diet with drinking water during the day, received
an aqueous solution of nanotechnology selenium citrate in the amount of 50 ug Se/l.
Accordingly, the second experimental group consumed selenium citrate at the rate
of 100 ug Se/L; the third experimental group received selenium citrate at the rate of
200 ug Se/L. During the experimental period (days 15 and 30 of the study), the safety
and growth rate of the rabbits of the control and experimental groups were
monitored daily. All the obtained digital data were processed using the STATISTICA
computer program using the method of variation statistics.

The analysis of the results obtained indicates a positive effect of selenium
citrate feeding on red blood counts, depending on its amount and period of use. A
more pronounced biological effect with significant differences in the studied blood
parameters and body growth was found in animals that received selenium citrate in
the diet for 30 days at the rate of 200 ug/l. Feeding rabbits with different amounts of
selenium citrate contributed to an increase in hematopoietic function, resistance and
growth intensity compared to the control group. The use of selenium citrate in the
diet of rabbits activated physiological and biochemical processes in the body,
characterized by a higher number of red blood cells (P < 0.05), leukocytes (P <
0.05) and hemoglobin concentration (P < 0.05), higher body weight and BW, which
was more pronounced in rabbits fed selenium citrate at doses of 100 and 200 ug/!
for 30 days of the study.

Key words: rabbits, blood, selenium citrate, hematological parameters,
productivity.
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BU3HAUEHHSI ITOAPA3HIOBAJIBHOI AIi 3AJII30BMICHOI'O
BETEPUHAPHOI'O IPENMAPATY HA KPOJISAX: PE3YJIBTATHU
JOKJITHIYHUX JOCJIIKEHb

!Cauyk P.M., 1-p BeT. Hayk, podecop,

1Benecuk T.A., KaH]I. €KOH. HayK, IOLEHT,

2Crpascbkuii S.C., 1-p BeT. Hayk, npodecop,

SKanapa6a O.A., KaHJ. BET. HAyK, JOIEHT,

SBapuno B.C., xauj. c.I. HayK, IOLEHT,

“Tlenxo B.O., kau. c.r. HayK.

YPisnencoxuii depocasnuii 2ymanimapnuii ynisepcumem,eyn. Ilnacmoea, 29-a, m.
Pisne, 33028, Vkpaina sachuk.08@ukr.net
2Tepuoninvevkutl Hayionanshuii Meouunuti ynisepcumem imeni I 5.
Topbauescvrozo, matioan Boni, 1, m. Tepuonins, 46002, Vkpaina

3 lIvsiscoruil HayionanvHuil yrisepcumenn eemepunapHoi MeOuyuH ma
6iomexrnonocitiiveni. C. 3. I orcuywbko2o,6ya. Iexapceovka, 50, m. Jlvsis, 79010,
Yxpaina
*Binnuyoxutl nayionanoutl azpapnuii ynieepcumem, eyn. Consiuna, 3, m. Binnuys,
21008, Vkpaina

Ilposedeno OOKNIHIUHI OOCHIONCEHHS 3 GUSHAYEHHS NOOPA3HIOBANbHOL OIl
semepunapnozo npenapamy «®Pepodes» npu HAHECeHHI HA WIKIPY ma CAU308y
00010HKY 0Ka Kponie. OOur mininimp npenapamy mMicmums 0ilouy peuosuHy 3auizo
(v @opmi 3aniza (Ill) ziopoxcudy dexcmpanosoeo xomniexcy) — 100,0 me ma
O00NOMICHI peuoguHU — (enon, 800y 05 in ‘ekyii. [Ipenapam 3acmocosyroms 0
npoginaxmuku i mepanii 3anizodeqpiyumnoi amemii 'y eenukoi poeamoi xyo0oou
(mensim) ma ceuneil (ceunomamox i nopocsim).

11i0 uac oocnioxcensy ecmarnosneno, uwjo gemepunapruil npenapam « Pepooesy
(pozuun Ona in’ekyitl), npu namecenwni ma wiKipy kporig y 0oszax 6io 750,0 0o
3000,0 me/ke macu mina, ne nposigiie NoOOpaAsHIOBAIbHOI Oil, a 3a cmyneHem
Hebe3neuHocmi 1020 ModxcHa gionecmu 0o 1V kiacy — manonebe3neunux pevosun
(LDso>2500,0 me/ke macu mina).

Ipenapam «Depoodesy (pozuun Ons iH’€Kyiil) He BUKIUKAE NOOPAZHIOBANILHOT
(wxionueoi) il na cruz08y 060NOHKY OKA KPOJi6, NPO WO CEIOUUMb GIOCYMHICHb
HaOpsKY NOGIK NPOMSZOM YCb020 MePMIHYy CHOCMEPENCEHHs, IH EKYis cyOoun ma
NOMIDHI GUOLIEHHS TuLUe NPOMA2OM Nepuioi 000U NiC/ist HAHECeHH.
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Pezyromamu  doxniniunux — cmaHOapmuux — QOCHIONCEHb  3ANI306MICHO20

npenapamy «@Depodes» 3 ¢hpapmaxonoeii besnexu cgiduamv npo GIOCYMHICMb
0c06UB0I Hebe3neKu 0iisk MEAPUH, NPU 3ACMOCYBAHHI MEPANESMULHUX 003.

Hooanvwi  Oocnidoicennss  6y0ymv — uepeogum  emanom  OOKAIHIYHUX
BUNPOOYBAHL, CHPIMOBAHUX HA BUBYEHHS emMOpiopemomokcuuHocminpenapanmy
«Depodesy nakponsx. Jocuioxncenns nepedbauamumyms 6UGYEHHs NAMOIOIYHUX
3MIH uu 3acubeni emMOpPIOHI6@ NpU NPOHUKHEHHI 6 Op2aHi3M 8a2iMHUX CAMOK
0eKCmMpanHo8020 3ai3a.

Kntouosi cnoea:«Depodesy, Kkponi, wKipa, 0Ko, NOOpPA3HIOBANbHA Ois,
MOKCUYHICTb.

AKTyajbHicTh. bijbla yacTHHA eKCIEPUMEHTAIBHUX JIOCHTIPKEHb Y 010J10r0-
MEIMYHOMY Ta BETCPUHAPHOMY HAMPSAMKY, 0co0nuBO B (iziosorii, Oioximii,
(hapmakosiorii, a TakoXX, mpU PO3poOIl HOBHX (HhapMaKOJOTIYHHX MpErnapariB 3a
JOKIIIHIYHUX BUTIPOOYBaHHB, IIPOBOAATHCS 3 BUKOPHCTAHHIM PI3HUX ITiIOCIIITHIX
TBapuH [1, 3].

Jis  eKcieprMEeHTABHUX TOCIIKeHh BHKOPHUCTOBYIOTBECS KpPOJIB Pi3HHX
rajmy3sXx MEIWYHHX 1 BETepUHAPHUX HAYK,0CKUIBKM IIEBHI Tally3i JIOCIIIKEHb,
OYEBHIHO, HE MOXYTHOYTH 3poOJE€HO Ha IUIbOBHX TBapHHAaX 3 IIPAKTUYHOI Ta
eTUYHOI TOUKH 30py. KpiM TOT0, KpiJib— JIErKOIOCTYITHA IMEHIIl arpECUBHA TBApUHA,
€ TIEPCIICKTUBHOO MOJISIUTIO [T TOKCUKOJIOTIYHUX eKCIiepuMeHTiB [2, 3].

Kpouti,sik naboparopHi TBapuHH, Bxke poTsiroM 100 pokiB BUKOPUCTOBYIOTHCS
JUTS TIPOBEJIEHHST HAYKOBO-I0CiIHOT poGoTu [1, 4].

BaxnuBuM eTanoMm JOKIIHIYHMX JOCHTIPKEHb BETEPHHAPHHUX JIIKaPChKUX
3ac00iB € TOKCUKOJIOTIYHI JOCIIKEHHsT (BU3HAYCHHS MOAPA3HIOBANBHOI [iT), sKi
MPOBO/ATHCS HA KpoJisix. Lle ofmH 3 eTamniB, METOIO SIKOTO € OJiepkaHHs iH(popMarii
100 HeOe3MeK! JOCIiHKYyBaHOro 3aiizoBMicHorompenapaty«®epoaesy (po3unH
sl iH’€KUiif) B yMOBaX KOPOTKOTPHBAIUX JOCTIDKEHb Ta IEPCICKTHBU
NPOBENCHHs NOAANBIINX BUMPOOyBaHs [3, 6, 7].

3amizo — MIKpOEeNeMeHT OpraHizMy, M0 Oepe ydJacTb y KPOBOTBOPEHHI,
JMXaHHI, OKFCHO-BITHOBHUX PEAKIiAX Ta IMyHOOIOJOTIYHHUX MPOIECcax, y BUTIIAMAIL
JICKCTPAHOBOTO  KOMIUIEKCY  CIIPHS€  TeMoIoe3y. BHUKOPHUCTOBYIOTH  JUisi
npodiTaKTHKY 1 JIIKyBaHHS METa0OMIYHUX MMOPYIICHb Y TBAPHH, a TaKOXK, SIK 3aci0
CHUMIITOMATHYHOI Ta 3aMilIy040i Teparii, Ipy 3aXBOPIOBAHHAX 1HIIOI eTiojorii [5,
10, 12].

Hame nocnmipkeHHst CTOCY€ThCS MOKIIHIYHOTO BHBYEHHS BETEPUHAPHOTO
npenapary «®PepoxeB» Ha Kpoysix. BukoHyeTbcs aist 3abe3neueHHs SKOCTI Ta
0e31evHOCTI JIIKapChKOTo 3ac00y, 3 METOIO JIepKaBHOI peecTpallii — IpoLeypH, sSKa
MPOBOJUTHCS BIJIOBIHO J0 BUMOI YHHHOTO 3aKOHOJABCTBA, 3 METOIO0 HaJaHHS
JI03BOJTy Ha BeTepHHAPHE 3acTocyBanHs [13].
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Merta pocaimxenb. Hapmatnm  TOKCHKONOTIYHY — (ZOKIIHIYHY) — OLIHKY

BeTepHHapHOTO npenapary «Depones» (po3umH IS 1H’€KLIN) NIISIXOM BU3HAYEHHS
MOAPa3HIOBAIBHOI /1ii Ha KPOJIsX.
Marepianm Ta wmeromm. [lapamerpu roctpoi AepManbHOi TOKCHYHOCTI

npemnapary «®Depoziesy (po3urH s iH’€KITiH) oCTimKyBamu Ha 20 KpOJsiX MOpoIn
Oinuii BenmeTeHb, BikoMm 3-4 mic, Macoro 3,1-3,3 kr. TBapun yTpuMmyBanu B
craugaptaux ymoBax BiBapito TOB «JIEBIE» 3a Temmeparypu (18-21) °C,
Bosiorocti (55-65) %, Ha CTaHZapTHOMY paIliOHi, IO BiAMOBimae HOpMaTHBaM.
[IprmimienHs 3arainbHOIO IUTOMIEIO S50 M2, nme min koHTpoJneM crerianictie TOB
«JIEBIE» 3nificHIO€TbCS YTPUMaHHS BiJHOCHO HEBEIMKOI KUIBKOCTI TBapHH 3
HAYKOBOKO MeTor0. JlaGopaTopHi TBapuHM MICTHIIMCS B 3BHYAiHMX KiaiTkax (8
KJTITOK) 3 Iurotiero miaoru 40xX60 cM, ToOTO 3 OCTATHBOIO TUIOIICIO sl BITBHOTO
MepecyBaHHs Ta JBOX KIiTKax po3mipom 20x40 cm, e muioma Ajsl IepecyBaHHS
Oyna 3MeHIeHa B 3 pa3u.

Jis mpoBeneHHS AOCITiIKeHb OyJ0 cpopMOBaHO OIHY KOHTPOJBHY Ta TPHU
MOCTIMHUX TPYIH, MO 5 KpONiB y KOXHIH.3a JEHb 10 IOYaTKy IOCHiTy Ha
nepeadadyBaHOMY MICII aruTiKalii BUAAISUTH MIEPCTh, PETENPHO BUCTPUTANH Il
HOXuIIMA. KpiM Toro, TBapmHam OysiM OJSMTHEHI 3axMCHI KOMIpHi 3 METOIO
HoTepe/KEHHS 3NM3yBaHHs npenapary [11, 14, 15].

CrnocTepexxeHHsl 3a JOCHIIHAMH TBapuHamMu TpuBano 14 nib, mpu upomy
BPaxOBYBaJIM 3arajibHUAI CTaH TBAPHH, XapaKTep ypaXKeHb IIKIPU B MICIi aruTikaiii,
a TakoX TepMiHM 3arubeni abo BHAYXaHHsS TBapuH. AIUIiKaulis mpenapary
«®DepoaeBy» (po3unH s i’ €KIIii) Oyia MpOBEIeHA BPaHIIi 0 T'OIBJII TBAPHH.

[penapar piBHOMIpHO HAHOCHJIM Ha JUISHKY IIKIPH KPOJIB PO3MipoM 6X6 cM.

Kponsim nocnmimuux rpyn mnpenapatr «®DeponeB» (po3umH Ui iH’€KIii)
HAaHOCHJIM Ha LIKipy B 103ax (3a abcomoTHOrO Macoro): | rpymi — 750,0 mr/kr, 11 —
1500,0 mr/kr (puc. 1a), 111 — 3000,0 mr/kr macu Tiia, BiHOBIAHO.

TBapuHaM KOHTPOJBHOI TPYIH, 32 aHAIOTIYHMX yYMOB, HAHOCHJIM BOJIY JUIS
in’exiit (puc. 16).

IoapasutoBaneHy (mkigmuBy) nito mpemapary «®epomeB» (poszumu st
in’ekmifl) Ha cnIM30By OOONOHKY OKa JOCTI[DKYyBaTH Ha 3 Kpoumsix. B
KOH FOHKTHBAJIbHUH MIIIOK JTIBOTO OKa TBAapWH i3 MimeTku 3akamysanu 1mo 0,1 mi
npenapary (puc. 2a).

Ji1s KOHTpOITIO B TIpaBe OKO TBapuHi 3akamryBany o 0,1 M Boau uis iH’ €Kit
(puc. 26). TrapuHy (ikcyBamy, BiOTATYBadM KYT KOH IOKTHBAJIBHOTO MilIKa i
HPOTATOM | XB IaJIbIIEM HEPETUCKAIIH CITI3HO-HOCOBHH KaHau. [Ticis oOpoOku uepes
onHy, 24, 48, 72, 96 roa ta 1o 14 1i6 mpoBOAMIM PETEIBHUIN OIS OYCH.
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Puc. 1. Hanecennsn npenapamy «@Depoodes» ma 600u 011 in’€Kyili Ha OINAHKY
WiKipu Kponie

a)
Puc. 2. Micuege 3acmocysanns npenapamy «Depooes» ma 600u 011 in’exyii
Ha U308y 00010HKY OKA KpOis

Hdnst nmocmijkeHHss Oyno BHKOpUCTaHO mnpenapaT«®epoaeBy—po3uuH st
i ek, cepis: 010222, npunatHuii no: 022025. 1 mu npenapary MIiCTUTb Ail09y
peyoBuHy:3anizo (y ¢opmi 3amiza (III) riapoxcuay AEKCTPaHOBOrO KOMILIEKCY) —
100,0 mr.JomoMixHi pe4oBHHU: (EHOI, BOAa IS iH EKITIH.

@apmaronozciuni enacmusocmi npenapamy. ATC-vet xkracugixayiinui Koo.
OBO03AC Ilpenapamu 3aniza 0is NApeHmMepaIbHO20 3ACMOCy8ants. 3allizo €
Ba)KJINBUM KOMIIOHEHTOM I'€MOTJIO0IHY B €pPUTPOLIUTAX, 10 TPAHCHIOPTYE KHCEHb 10
BCIX 4acTHH Tina. BerepuHapHuii npenapar MiCTHTh 3aJ1i30 y BUIUISAI CTabiIbHOTO
komrutekey 3amiza (lll) -rimpokcum nexcrtpaH, sikuii € aHamoroMm (isiosoriuHoi
dopwmu 3amiza Gpeputuny (3a1iza rimpokcun pocdaTHo-OiITKOBHUI KOMITIEKC). 3ai1i30
JIOCTYIIHE B HE1OHHIH BOJOPO3YMHHIN (OpMI, sIKa Ma€ Jy>kKe HU3bKY TOKCHYHICTb,
MOPIBHSHO 3 BUTBHHAM 3ami3oM. 3ami3o (SK AEKCTpaH 3aii3a) B aHTHAHEMIYHHX
3aco0ax i€ IUIIXOM 30UIbIICHHS 3amacy 3aji3a, HeoOXiJHOTo sl yTBOPEHHS
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reMoryio0iHy Ta MONOBHEHHS (DEPMEHTIB, TOB’3aHMX 13 3aJ]130M 1 3aJIy4eHUX 10

pocty Ta criiikocti g0 iHQekuiid. ITicns BBemeHHs, IEKCTPaHOBUH KOMILIEKC
TiIPOKCHIY 3alli3a BiAKIANAETHCS B PETUKYJIOCHIOTEIaNbHIi CHCTEMI, a MOTIM 3
KOMIUIEKCY TIOCTYIIOBO BUBIJIBHSETHCS 3aJ1i30.

[Ticns BHYTpinTHHOM ’SI30BO1 iH €Ki AEKCTPAH 3aIIi3a IMBHUIKO BCMOKTYETHCS 3
MicCIsl 1H’€KIii B Kamimsipu Ta JNiMdaTudHy cucteMy. Lupkyrrorode 3aiizo
BUAAISETHCA 3 IDIa3MH  KJIITHHAMH PETHUKYJIOCHIOTENaNbHOI CHCTEeMH, SKi
PO3IIETUTIOIOT KOMIUIEKC Ha KOMIIOHEHTH 3ajli3a Ta JEKCTpaHy. 3alli30 HeraitHo
3B’S3Y€ThCA 3 HAABHUMH OUIKOBHMHU ()parMEHTaMH 3 YTBOPEHHSIM Te€MOCHACPUHY
abo ¢eputuny, ¢iziosorivnux Gopm 3amiza, ab0, MEHIIIOK MipOI0, TpaHCHEPHUHY.
[epion HamiBBUBEICHHS LMPKYJIIOIOYOro 3aji3a CTaHOBUTH 5 roja. Heenwmki
KUTBKOCTI 3aJTi3a BUBOITHCA 3 CeUcto Ta KajoM. JlekcTpan abo MeTaboti3yeThes, abo
BUBOJMTHCS.

Kniniuni ocobnusocmi. Ilpenapat 3acTOCOBYIOTh IJIABEIMKOI poratoi Xyaoou
(Tenstta), cBMHEH (CBHHOMATKH i ITOPOCATA).

Hokaszanus 0o 3acmocysanusa. Ilpodimaktuka i Teparmis 3amizonedinuTHOT
aHeMii y BeJMKOi poraTtol XyoOu (Tessita) Ta CBUHEH (CBHHOMATKH i IIOPOCSTA).

Ilpomunokasanna. He mnpu3HayaTH mOpocsTaM 3 MiIo3por0 Ha JaediluT
Bitaminy E Ta/abo ceneny.

He 3acTocoByBaTy NpH IiABUIIEHIH YyTIMBOCTI J10 AiH04Y0T pEUOBHHH.

He BuKOpHCTOBY#TE OEKCTpaH 3aii3a sl CTApIIAX CBHHEH, OCKUIBKH Yy
TBapUH cTapiie 4 THKHIB MOXKeE 3’ IBUTHCS IUISIMa Ha M’ SICl.

Iobiuna dis. Y miculi BBe/IeHHSI MOXJIMBE BUHUKHEHHSI HEBEJIMKOTO HAOPSIKY,
1110 3HUKAE 32 JIeKiIbKa [i0.

MoXyTb BUHUKATH peakxiii rinepyyTIHBOCTi.

JyxXe pinko Tpamsuiics BHNAIKH CMEPTI MOPOCAT Micis MapeHTepaIbHOTO
BBEJCHHsI IpenapariB JeKcTpaHy 3aniza (Mmenime HiKX y 1 TBapuau Ha 10 000
tBapuH). LIi cMepTi Oynu 1moB’s3aHi 3 reHeTHYHHME (akTopamu abo nedinuTom
BiTamiHy E Ta/abo ceneny.

I exmii 1IBOTO BETEPHUHAPHOTO JIKAPCHKOTO 3ac00y MOXYTh CIPHYUHHUTU
TUMYACOBY 3MiHYy KOJIbOPY Ta KaJbLU(IKalil0 B MICIIi 1H €KIII.

Buxopucmanns nio uac eazimnocmi, rakmayii, necywocmi. He 3acTocoByBaTH
npemnapat y I TpumecTpi BariTHOCTI.

Cneyianvhi 3acmepedcenns npu euxopucmanni. HeoOXiqHO NOTpUMyBaTHCS
ACeNTHYHMX YMOB I/l Yac BBEACHHS Iperapary.

Bszaemoois 3 imwumu 3acobamu ma inwi gopmu e3aemooii. He cnuin
NpU3HaYaTH OJHOYACHO 3 TMEpOpabHUMH Ipenaparamu 3amiza. JlikyBaHHS
NepOpaJbHUMH IIperapaTaMy 3aJli3a MOYKHa pO3IIOYMHATH HE MEHIe, HiX 4epe3 5
ni0  micns ocraHHBOI 1H’eKWil Ipenapary 3aiza.AHTalUAW CIOBUIBHIOIOTH
3aCBO€EHHS 3aJli3a.
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Y kom0OiHaii i3 Toko(epoIoM 3HNKY€EThCs €PEKTUBHICTH 000X Mpenaparis.

Iepioo susedenns (kapenyis). M’sico — 0 1i6.

CneyianvHi 3acmepedicerisi 0is 0ci6 i 06cyeosyouozo nepconany. Ilepconan,
SIKAH TIpalioe 3 IperapaToM, TOBUHEH JOTPUMYBATUCS OCHOBHHX TPaBUJI Tiri€HH Ta
Oe3mexu, IPUHHATHX A 9ac poOOTH 3 BeTepHHAPHUMH mpernapartamu. Cruix 6yTu
o0epexHnM, 00 YHUKHYTH BUITaIKOBOI CAMOiH €KIIii, 0COOIUBO JIFOISIM 3 BiJOMOIO
TIIepUIyTIUBICTIO JO AEKCTpaHy 3aiiza. Y pasi BHIIAIKOBOI CaMOiH €KIIil HEraiHO
3BEpHITHCA JI0 JKaps Ta MOKaXITh JKapio iHCTPYKIIO 3 YIaKOBKH a00 €THKETKY.
BumuniiTe pyku micist BAKOPHCTAaHHS.

Jlozysanns.IIpenapaT BBOAATH MNIMOOKO BHYTPIIIHEOM SI30BO B 00J1aCTI CTErHA
abo mmi. Ilepex BBeACHHSAM mpemapaT MiAICPiBalOTh HA BOIAHINA OaHi [0
TeMIepaTypH Tija.

Jo3u 3 mpodiTakTHIHO METOR (0AHOPa30BO Ha | TBapuHY, M)

CBHHOMATKH (32 3-4 TIDKHI 10 0MOPOCY) 10;
nopocsta 3-4 1000BOTO BiKy 1,5-2;
TenATa 5-6 7060BOTO BiKy 8-10.

3a HasgBHOCTI B TOCIIONApCTBiI TBapWH i3 O3HAKAMH aHEMIii, 3 JIKyBaJIbHOIO
METOI0 Mpenapar BBOAATH 2-3 pas3H, 3 TH)KHEBHM IHTEPBAJIOM Y THX XK€ /103aX.

Ilepedosyeannsn.Bucokuil piBeHb HacHYEHHs TpaHCPEPUHY 3ali30M MOXKe
OPU3BECTH [0 TBUIICHOI CIPUHHATAMBOCTI 70 (CHCTEMHHX) OakTepiaiabHHX
3aXBOpPIOBaHb, OOJIIO, 3alAJIbHUX PEaKliif, a TaKoXX YTBOpEHHs adciecy B Micui
in’exuii. Moxxe BHHUKHYTH CTiika 3MiHa KOJbOPY M’S30BOi TKaHHHHM B MICII
iH’ €Ki,

SITporeHHe OTPY€HHS 3 TAKMMH CUMIITOMaMu: OJIAICTh CIM30BHX OOOJIOHOK,
reMopariyHuii racTpOEHTEPHT, ONIOBAaHHSA, TaxiKapais, apTepiajbHa TilOTEH3id,
3aJMIIKa, HAOpSKM KiHIIBOK, KyJIbraBiCTh, LIOK, CMEPTh, YPa)KEHHS IIE€YiHKH.
Mo>Ha BUKOPHCTOBYBATH TaKi MiATPUMYIOUi 3aCO0H, SIK XeJIaTOYTBOPIOBAYI.

Tepmin npudamuocmi.3 poku.TepMiH IPUIATHOCTI ITiCIIS MIEPIIOTO BixOOpY i3
¢maxona — 28 nib.

36epicanua.yY cyxoMy TEMHOMY Ta HENOCTYITHOMY IS JiTed Micli 3a
Temneparypu Bix 5 mo 25 °C. He 3amopoxyBaru!

@opma eunycky.®NakOHW CKISHI, 3aKpUTI TYMOBHUMH KOpKaMHU T
amromiHieBy oOkaTKy mo 10, 50 i 100 Ta 200 mur.

Jna eemepunapnoi meouyunu!

Bracnux peecmpayiiinoeo noceiouenns: I «biodapm», 22300, Ykpaina,
Binnunpka o0nacte, JlitmHCbKMIA paiioH, cMmT Jlitul, Bya. b. XmenpHunbskoro, 37.
Ten./pakc (04347) 2-21-44.

Bupobruk comosoeo npodykmy.: TOB «JJEBIE», 22300, Ykpaina, Binauipka
obnactse, Jlituachkuil paiton, cMt Jlitun, Byn. b. Xmensnunpkoro, 37. Ten./dakc
(04347) 2-21-44.
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Cauin  3a3HaunTH, IO MaHImMymsuii Hag JabopaTOpHUMH — TBapHHAMHU

3OIMCHIOBAJIM  BIAMOBIMHO /O ICHYIOYMX HOPMAaTHBHUX JIOKYMEHTIB, IO
pemIaMEHTYIOTh OpraHi3alliio pooiT i3 BUKOPUCTAHHIM CKCTIEPUMEHTAILHUX TBAPHH
1 JOTpUMaHHS NPUHIHUIIB «EBPOIEHCHKOT KOHBEHIIIT PO 3aXUCT XpEeOSTHUX TBAPHH,

II0 BUKOPHCTOBYIOTHECS B CKCIICPHMCHTAJBHUX Ta IHIIMX HAyKOBHX LLISAX»
(Crpacoypr, 1986) [8, 9].

Pe3ysbTaTH AOCTiAKeHBb. YCTaHOBIJICHO, IO IICIS HAHECEHHs Mpernapary
«Depomen» (pozumH U iH’€KMiN) Ha MKipy KpodiB B mozax 750,0; 1500,0 i
3000,0 mr/kr macu Tiia, y TBapHH HE CIIOCTEpiraid 3MiH 3arajJbHOrO CTaHy Ta
amleTUTy, W0 CBIYUTH NPO BIJICYTHICTH TOKCHYHOTO BIUIMBY Ipenapary mpu
OJTHOPA30BOMY HaHECEHHI Ha IIKipy KpodiB. CIiJ TakoX 3a3HAYMTH, LIO JKOJHA 3
JIOCJIIIHUX TBapHH HE 3arHHYJIa BIPOJOBXK EKCIIEPUMEHTY.

YV KpoutiB MPOTIroM ychoro TepMiHy mociimkenns (14 1i6) He 6yio BHSBICHO
epUTEeMH, HaOPsKy IIKIpH, YTBOPEHHS KipOUYOK Ta TPIIIMH Ha LIKIpi, IO CBIAYUTH
PO BIJICYTHICTh O3HAK AEPMATUTY Ta Mmonapa3nuBoi mii Ha mkipy. [Ipore mikipa B
IUISHIII HaHECEHHS 3a0apBiioBajiacsi B CBITJIO-KOPHYHEBHH KOJIp, IO 3HUKAB
(mpotsirom 2-3) mi6 micist HaHeCEHHS.

Tomy, BerepuHapHuii mpenapar «®DeponeB» (po3uMH I iH €KLM), HpH
HaHECEeHHI Ha IIKIpy KpoiiB y mo3ax Bix 750,0 mo 3000,0 Mr/xr macu Tina, He
NPOSIBIISIE MOJPa3HIOBAIBHOT [if, a 3a CTyneHeM HeOe3NmeyHoCTi HOoro Mo)kHa
BigHecTu 10 IV knacy — manonedesneunux peuosut (LDsp>2500,0 Mr/kr macu Tina)
(Komrombac 1.41., 2005).

IoapasHioBanpHy Jir0  mpemnapary «®epoaeB» (pPO3YdH sl iH’€KIIii)
BU3HAYAIM 32 HASBHICTIO (BIACYTHICTIO) Trimepemii KOH IOHKTHBH, iH €KIIEIO
KPOBOHOCHHMX CYJHMH, CTAHOM CKJIEPH, POTiBKHM, IIOBIK 1 OIIIHIOBAJH 3a OaJbHOIO
CHCTEMOI0, 3TiaHo Tabi. 1.

[lix yac Bu3HAueHHS NOAPA3HIOBAIBHOI [ii BETEPUHAPHOTO Ipenapary
«Deponen» (po3unH Ui iH’€KLi) HA CIH30BY OOOJIOHKY OKa KpOJiB, OyJIH
oJiep>kaHi HacTyIHi pe3ynbraTu (Tadm. 2). [licns HaHecenHst npenapary «Depones»
(po3umH JuIs iH’€KINii) HA CAM30BY OOOJOHKY OKa KpoJjiB (n=3) yCTaHOBJIEHO, IO
BIPOJIOBXX YCHOI'O TEPMiHY CIOCTEPEXEHb BiH HE BHKIMKAB MOAPa3HIOBAIBHOI
nii.JIume mporsrom meprmoi m00M CrOCTepiragM iH €KII0 CyAWH Ta IOMIpHI
BUAUICHHS, NPU [BbOMY HAOpsAKy MOBIK He cmocTepiramm. Ciix 3a3HayWTH, L0
IUITHKA MIKIpW B HU3Y O4el 3abapBiroBayiacsi y CBITIO-KOPWYHEBHI KOJIp, IO
3HUKAB MPOTATOM 2-3 1110 micisi HAaHECEHHS.
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111 iH’€eKiii) Ha CJM30BY 0G0JIOHKY OKa KPOJIiB

A. T'inepemist KOH IOHKTHBH Ta POTIBKH

1. CynuHu iH’ €KTOBaHI 1 Gan
2. OkpeMi CyTMHH TIOTaHO BHTHO 2 Oanmmn
3. Andy3He rmudoke MoYepBOHIHHS 3 Gamu
b. Habpsix moBix
1. Cnabkuii HaOpsIK 1 6an
2. Bupaxkernii HaOpsK 3 4aCTKOBUM BHBEPHECHHSM ITOBIK 2 Gamu
3.V pe3ynbTati HAOPSAKY OKO 3aKPHUTE HATIOJIOBHHY 3 Gamu
4.V pesynpTati HAOPSKY OKO 3aKpHTe OibIIe, Hi’K HATIOJIOBUHY 4 6amun
B. Buninenss
1. MiHimManbHa KUTBKICTh B KYTHKY OKa 1 6an
2. KinbKicTh BUZIIEHD 3BOJIOXKYE MOBIKY 2 Ganu
3. KiibKicTh BUALICHD 3BOJIOXKYE MOBIKY Ta MIKipy HaBKOJIO 3 Gamu

.....

IS iH’€KIii) HA CJU30BY 000JI0HKY OKa KPOJIiB, y 6ajiax

IoapasHioBa- Tepmin gocmipKeHb, 100a
maanin |1 [2]3]4][s5]6]7[8[9]10]11]12]13]14
Orinka nmojpa3HioBaIbHOI (IIKiAIMBOT) [1iT Ipenapary Ha CIM30BY 00OJIOHKY OKa

TIEpIIIOTO KPOJIs
lNmepemis |1 [0|{0[0|0[O0O|0O]O]O|O]O0O]O0O]O0]| O
Habpsx ojofojojojojojojofojofojoy| o
Bupinesns |2 |0 (0 (0|0 |O0O|0O[0O]O0O]O]O0O]O0O]O0]| O
OriHka nmojpa3HioBajIbHOI (IIKiAIMBOT) [1iT penapary Ha CIM30BY 00OJIOHKY OKa
JIPYTOTO KpOJIst

lNnepewmis 1j0({o0y0(0(0|j0j0(0|J0}]0]O0]O 0

Habpsix 0{0ojo0j0f0jO0OjO|JO|lO]O]O]|O]O 0

Buninenns 1fofofojofofojojo0ojo0j;0|(07]O0 0
OmniHKa MoAPa3HIOBAIBHOI (IIKiTUBOT) il penapary Ha CIM30BY 00O0JOHKY OKa

TPETHOTr0 KPOJI
lnepewmis 110j0|0]0O|0]JO]O]|O
Habpsk 0
Bupinenns |1 |0 (0 [0]0|O0O|0O[0O]O0O]O]O0O]O0O]O0]| O

(=]
(=]
[«
(=]
(=]

(=]
(=]
(=]
(=]
(=]
(=]
(=]
(=]
(=]
[«
(=]
(=]

Omxe, mpemapar «®epomeB» (pozumH i iH€KIif) HE BHKIMKAE
MO/Ipa3HIOBANGHOT (IKiITMBOT) Mii HA CIM30BYy OOOJOHKY OKa KpPOJiB, MPO IO
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CBIIYMTH BIJICYTHICTh HaOpSKy IOBIK IPOTSTOM YChOT'O TEPMiHY CIIOCTEPEKECHHS,

IH’€KIis] CyOUH Ta TOMIpHI BHAIJICHHS JIMIIE HPOTATOM mepiioi ao0u micis
HAHECCHHS.

BucHoBknu

1. Ipemapar «PepoxeB» (po3dWH Ui iH’€KLi) TPHU HAaHECEHHI HA IIKipy
KpodiB y mo3ax Bixg 750,0 mo 3000,0 Mr/kr MacH Tija He IPOSBIISE MOIPA3ITUBOL Mil,
a 3a CTymeHeM HeOe3le’yHoCTi #oro MokHa BigHectH 1m0 IV kmacy —
masonebesneunux peaoud (LDsp>2500,0 Mr/kr macu Tina).

2. Ilpemapar «®epoxeB» (po3uuMH s 1H'€KLiH) HE  BHUKIHUKAeE
MOPa3HIOBANbHOI (IIKITHBOI) il Ha ciIM30BY OOGOJOHKY OKa KpPOJIB, PO IIO
CBIIYMTH BIJICYTHICTh HAOpPSIKy MOBIK IPOTSTOM YChOT'O TEPMiHY CIIOCTEPEKEHHS,
IH’€KIs] CyOUH Ta TOMIpHI BHAUJICHHS JIMIIE MNPOTArOM NEpIoi A00M micns
HaHECEHHS.

IMepcnekTUBH MOJAJBINNX AOCTiMKeHb. [lomanpmi gocmimKkeHHS OyoyTh
YEeproBHUM €TalmoM JOKJIIHIYHHX BHUIPOOYBaHb, CHPSMOBAaHMX Ha BHBYCHHS
eMOpioderorokcnmanocti mpemnapary «®eponeB» Ha Kpoisax. JlocmimkeHHS
nepeada4aTUMyTh BHWBUCHHS MMATOJOTIYHMX 3MIH 9Yd 3aruOeni eMOpioHIB Mpu
MPOHUKHEHH] B OPTaHi3M BariTHAX CaMOK JEKCTPAHOBOTO 3aji3a.
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DETERMINATION OF THE IRRITANT EFFECT OF AN IRON-
CONTAINING VETERINARY DRUG ON RABBITS: RESULTS OF
PRECLINICAL STUDIES
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Preclinical studies were conducted to determine the irritant effect of the
veterinary drug "Ferodev" when applied to the skin and mucous membrane of the
eye of rabbits. One milliliter of the drug contains the active substance iron (in the
form of iron (I11) hydroxide dextran complex) — 100,0 mg and excipients — phenol,
water for injection. The drug is used for the prevention and treatment of iron
deficiency anemia in cattle (calves) and pigs (sows and piglets).

During the studies, it was established that the veterinary drug "Ferodev"
(solution for injection), when applied to the skin of rabbits in doses from 750,0 to
3000,0 mg/kg of body weight, does not exhibit an irritant effect, and in terms of the
degree of danger it can be attributed to class IV — low-hazard substances
(LDsp>2500,0 mg/kg of body weight).

The drug "Ferodev" (solution for injection) does not cause an irritating
(harmful) effect on the mucous membrane of the eye of rabbits, as evidenced by the
absence of eyelid edema throughout the entire observation period, vascular injection
and moderate discharge only during the first day after application.

The results of preclinical standard studies of the iron-containing drug
"Ferodev" on safety pharmacology indicate the absence of a special danger to
animals when using therapeutic doses.

Further studies will be the next stage of preclinical tests aimed at studying the
embryofetotoxicity of the drug "Ferodev" in rabbits. The studies will include the
study of pathological changes or death of embryos when dextran iron penetrates the
body of pregnant females.

Keywords: «Ferodevy, rabbits, skin, eye, irritant effect, toxicity.
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KJITHIYHI ITAPAMETPH OPT'AHI3MY KPOJIIB 3A YMOB
TEIIJIOBOTI'O CTPECY TA BINIUBY HAHOYACTHHOK IUHKY,
CEJIEHY I TEPMAHIIO HUTPATIB
JO3bBsix M.O., acnipaHr,
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IHiosuwenni  memnepamypu  HABKOMUWIHbO20 — CepedosUlyd  He2amueHo
BNIUBAIOMb HA MePMOpe2YIAYilo Kpoaig. 3a ymoe niosuweHoi memnepamypu ma
801020CMI NOPYULYIOMbCA 20MEOCMAMUYHI MeXAHI3MU | He2AMUBHO NIUBAIOMb HA
@DYHKYIOHYBAHHA Op2aHi3My MBAPUHU, WOBUMASAE NPOBEOeHH eeKmUsHUX
3ax00i8 0N nom saKuienHs Oii mennosoeo cmpecy. JocniodxcenHs npogedeHi Ha
MONOOHSKY KpOJi6-aHanocie nopoou mepMoHcbka Oina 6i0 35-i 0o 78-i 0obu
orcumms y gigapii Incmumymy 6ionocii meapun HAAH. Kponie ympumyeanu &
npuminyenni 8isapiio 3a NioGUWEHOT memMnepamypu HABKOIUUHBO20 CepedosuUd
6i0 28,9 00 30 °C i gionocHoi eonozocmi 6io 78,1 0o 87,4 %.Kponi I, 11, 11l 0ocrnionux
2PYN CROJCUBANU MOU CaMuil KOMOIKOpM [ 600y be3 0OMediceHb, wo U Mmeapunu
KOHMPOAbHOL 2pyn, ane npomsazom 24 200un ompumyeanu 3 6000i: I docniona epyna
— yunxy yumpam — 60 me/n abo 12 me/ke macu mina; Il epyna — ceneny yumpam —
300 mke/n abo 60 mre/ke macu mina; Il epyna — eepmaniro yumpam — 62,5 mre/n
abo 12,5 mxe/ke macu mina,Jlocniodcenns memnepamypu 6yxd, peKmanbHoi
memnepamypu, YaCmomu OUXaHHs Mma Yacmomu cepyesux CKopoueHb NPOBOOUNU HA
14-my 006y niocomoguoco nepiody ma 14-my i 29-my 0oou eunorsanms 006a8ox y
00CIiOHOMY Nepiodi 3a YMO8 CUNbHO20 MEeNn108020 cmpecy. Memoiw pobomu 6yno
BU3HAUUMU KAIHIYUHI nApamempu opeanizmy Kpoig: 4acmoma OUXauHs, 4acmoma
cepyesux CKOpOYeHb, DeKMAlbHA meMmnepamypd, memnepamypa 6yxa 3d yMO8
Menniogozo cmpecy ma 6nAUEY HAHOYACMUHOK YUHKY, CeleHy | 2epMaHito
yumpamy.Temnepamypy ma  B0402iCMb  KOHMPOMOBAAU  3d  OONOMO20I0
mepmociepomempa 3 peecmpayieto  danux Trotec BL30. Bonocicms ma
memnepamypy — eumipioganu  «Auanizamopom  nogimpano20  cepedosuya
eeKmpoHHUtl MoHoO0K08UlLY. OyinKy cmany Komgopmy Kpouie oyinoeanu 3a
00NOMO20I0 MEMNEePamypHO-80NI02ICMHO20 IHOeKcy. Bcmanosneno, wo eunoeanis
Hanouacmunok yunxy yumpamy (60 me/n) ma ceneny yumpamy (300 mxe/n) 3a ymos
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CUTIbHO20 MEeNJI08020 CIMpecy CRPUSLIO nidguweHHIo wacmomu ouxants Ha 12,05 %

(P<0,05) ma 16,47 % (P<0,01) na 29 006y docnidscenns. 3nusxicenns pekmanbrol
memnepamypu Ha 0,8°C 6yno 3agixcosano na 14 000y excnepumenmy npu

BUNOIOBAHMI YUHKY YUMPAIMY.

Knrwouosi cnosa: kponi, mennoguii cmpec, memnepamypHo-60a02icHull inoexc,
yacmoma OUXaHHs, MemMnepamypa 8yxa, 4acmoma cepyedux CKOpoieHb, peKmaibHa
memnepamypa, mepmopezyiayis, memabonizm, gizionrociuni npoyecu.

AkTtyanpbHicTb. EKcTpeManbHI 3MiHM B TOTOJHHX yMOBaX, 30KpeMa
MIJBUILEHHS TEMIIEPAaTYypH Ta BOJIOIOCTi, € OJHIEI0 3 HAaWOUIBIIUX 3arpo3 Jyis
KPOJIIBHHUIITBA 1 HETaTWBHO BIUIMBae Ha (i3ionoriyHuii craH TBapuHu. Kpomi €
FOMEOTEPMHUMHU  TBapUHaMH, 1[I0 MiATPUMYIOTb CTaOUIbHY  BHYTPILIHIO
TeMIlepaTypy AJsl HOpMaJIbHOTO (DyHKLIOHYBaHHS OpraHiaMy. 3a YMOB TEIJIOBOTO
CTpecy TBapHHHU HE 37aTHI e(DEeKTUBHO PEryJIIOBATH TEIUIOBUII OalaHC B OpraHi3mi
yepe3 TYCTHH BOJIOCSHHU IMTOKPWUB Ta BiACYTHICTH MOTOBHX 3ai03 Ha mKipi [1].
Hopmanbna TtemmepaTypa Tima Kponmka kommBaetbes Bim 38,5 mo 39,5°C, a
IHAMBiMyadbHA pi3HUI KomuBaeTbes Bin 0,5 no 1,2°C. OnTiManpHa TeMnepaTypa
UL KpoJuKiB 15-25°C, ontuMmanbHa BoJoricts 55 — 65%. YacroTa nuxanas — 35—
60 BuxiB 3a xemwmHy[ 2]. [Tynsc y mopocioro kposs — 120 —150 yxapis 3a XxBUITHHY,
y kponenar — 180 yzmapiB 3a xBwinHy [3]. YV cmekorHi nepioam temmepaTypa
HABKOJIUIITHLOTO CEPEIOBHIIA MIEPEBHUIILYE 3MATHOCTI 0 CaMOPETyIIIil KpoiB. 3a
TaKMX YMOB KpOJIi aKTHBHO BHUKOPHCTOBYIOTh PI3HI MEXaHI3MH TEpMOpPEryJIslii,
30KpeMa 3MIHIOIOTh M03y Tijla, 30UIBLIYIOTh YacTOTY JUXAHHS 1 MPHCKOPIOIOTH
KpOBOOOIT /IS ToJIernieHHs TeruoBiavi. OJHaK 11i MeXaHi3MH MOXYTh He OyTh
e(eKTUBHUMH 3a EKCTPEMaJbHUX TEeMIIepaTypHHX YMOB, IO IPU3BOIUTH 1O
MiBUILEHHSI PEKTAJILHOT TeMIlepaTypH, 3HWKEHHs aleTHuTy, Aenpecii, cepio3Hux
3aXBOPIOBaHb Ta 30UIBIICHHS CMEpPTHOCTI ToroumiB’st TBapuH [4]. [ligBumena
TEeMIlepaTypa Ta BOJIOTICTh HETaTHBHO BIUIMBAIOTh Ha KpPOJIB, 3HIKYIOUH
PEeNPOAYKTHBHY 3/1aTHICTb, SIKICTB 1 KiJIbKICTh MOJIOKA y KpojeMaTok. CrpuuuHse
SHIDKCHHSI alleTUTY, BTPATy BarW, IOTIPIICHHS 3arajbHOrO CTaHy TBapuHH [5].
TakuMm dYMHOM, 3MiHa KIJIIMaTy MOX€ 3HA4YHO BIUIMHYTH Ha E€KOHOMIYHY
e(eKTUBHICTh KpONIBHUITBA. ToMy, IJsl 3MEHIICHHS HETaTUBHUX HACTiIKIB
BHCOKHX TEMIIEpaTyp IOBKULIS HAYKOBI[I AKTUBHO JOCITIKYIOTh MOIJIHMBICTh
BUKOPHUCTAHHS MiHEpPAILHUX €JIEMEHTIB, OTPUMAaHUX METOJaMH HaHOTEXHOJIOTIH,
II0 [JO3BOJISIE CTBOPIOBAaTH HAHOPO3MIpHI YaCTMHKM COJIeH Makpo- Ta
MikpoeneMeHTiB. HaHoyacTHHKH, Ha BiIMIHY BiJ OpraHIiYHUX Ta HEOPTaHIYHHX
CIOJIyK MaloTh LIMPOKUH CIEeKTp O0i0JOTiYHOI aKTHBHOCTI, BUCOKY IOBEPXHEBY 1
KaTaJliTUYHY aKTHBHICTh. 3JATHICTh A0 aACOPOIii Ta HU3bKHIA PIBEHh TOKCUYHOCTI
pOOUTH X ePEeKTHBHUMU B Pi3HHUX OionoriyHux nponecax [6]. [luak ctumynroe pict
Ta PO3BUTOK OPTaHi3My 3aBISKU aKTHUBAIlil MEXaHI3MIB CHHTE3y OiJIKa, 10 CIpHUsE
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30UIBIICHHIO M’S30BOi MacH Ta 3arajibHOMY pocTy. € kodakropom Oimbmie 300

€H3MMIB, 110 NPUHMAIOTh y4acTh y OIOXIMIYHMX peakLisx, npolecax MeTadomizMy
OpOTEiHIB, BYINICBOMIB, HyKJICTHOBUX KHCJIOT Ta aHTHOKCHAAHTHOTO 3axucty [7].
[[MHK aKTHBY€ €H3UMH, IO NPUIMAIOTh y4acTh y MeTa0oJIi3Mi TJII0KO3H, 30KpeMa
TII0K030-6-pocdaTnerigporenasy [8]. Lleil eH3UM € KIIOYOBHM Y TIpOIECi
TITIKOJi3Y, OCKUTBKH TIEPETBOPIOE TIFOKO3Y B €HEpTiio y BUIILANI Monekyn ATO.
Huak 3a0e3meuye cTaOinbHUN piBEHb €HEprii B OpraHi3Mi, II0 € BaKJIMBUM IS
HOPMAaJIbHOTO ()YHKIIIOHYBAHHS OpPTaHiB i CHCTEM IiX 4ac CTpecoBux ymoB [9].
I'epmaHniif 31aTHUI MOTIMHATH BUIBHI pajKald Ta aKTHBYBaTH aHTHOKCHIAHTHY
AKTHBHICTh opraHizmy. OpraHiuHuii repMaHiil 3MEeHIIy€E MePEOKCHIHE OKMCHEHHS
JMiiB, 3aXMIIAI0YH KIITHHHI MEMOPaHH BiJ| OIIKO/KEHb, a TAKOXK 3HWKYE PIBEHb
MepeKoAiB JIMAIB Yy Iula3Mi, meviHni ta TkaHuHax Mo3ky [10, 11]. Cenen €
KO(aKTOPOM TJIyTaTIOHIIEPOKCHIA3H, TIOPEAOKCHHPEAyKTa3a Ta CEICHOBMIiCHUX
€H3MMIB, [0 BHUKOHYIOTh BaJMBI (QYHKUII B aHTHOKCHAAHTHOMY 3aXHCTI
opraHi3My. 3aBIsIKH CBOIM aHTHOKCHJIAHTHHM BJIACTHBOCTSIM 3aXHIIA€ KIITHHU Bil
OKHMCHJIaTHBHOTO CTpecy, 3a0e3nedye (yHKIIOHYBaHHS PENpPOIYKTUBHOI CHCTEMH,
TOPMOHAIIEHII MeTa00JIi3M Ta IMyHHY BiqnoBinb [12].

Meta po6oTu. Bu3HaunTH KIIHIYHI MapaMeTpu OPraHi3My KPOJiB: YacTOTa
JIMXaHHS, 4acTOTa CEpLEBHX CKOPOYEHb, PEKTAIbHA TEMIIEpaTypa, TeMIeparypa
ByXa 32 YMOB TEIUIOBOI'O CTPECy Ta BIUIMBY HAHOYACTHHOK IMHKY, CEJIeHy 1
repMaHito UTpary.

Marepianm Tta meroam. JlocmijpkeHHs mpoBoawiu y BiBapii IHcTHTYTY
6iosorii TBapun HAAH wm. JIbBiB. [l03Bid Ha MpoBeAEHHS AOCIIIKEHb OTPUMaHO
Bix Kowmicii 3 6ioetuku [acTuTyTy 6iosorii tBapud HAAH M. JIsBoBa (poTokosr Ne
161 Big 26.11.2024).TBapunu yTpUMYyBald B MNPHUMIIIEHHI 3 PEryJbOBAaHUM
MIKpOKJIIMATOM y CIiT4aCTHX KIITKax po3mipoM 50x120%30 cm. [locmimkeHHs
MPOBOJIMIIM Ha MOJIOAHSKY KpousiB-aHaioriB 3 35 mo 78 mobGoBoro BiKy, mopoan
TEepMOHCBbKa Oina. Bmpomomx mociinHOro mnepiogy B NpHMIlEHHI TpoTsrom 4
TOAMHY Mi/IBUIYBAIHM TEMIIEPAaTypy 3a JONOMOIOI0 €IEKTPUYHHUX PETYIbOBAHUX
Harpisadis, y Mexax Bizt 28,9 10 30°C. Temneparypy B IPUMIlIEHH]I KOHTPOIIIOBAJIH
3a TemneparypHo-BojorichuM ingekcom (TBI). TBapus miast  JOCITIIKEHHS
BinOupamu y xoTponsHy Ta I, II i III nocmigai rpynu mo 6 TBapuH, cepeIHBOIO
Macoro Tima 1250450 r. KpoiiB KOHTpONBHOI TPyNH yTPUMYBalId Ha OCHOBHOMY
pamioHi 31 3rOJOBYBaHHS CTaHZAPTHOTO 30aJlaHCOBAHOTO TPaHYIHOBAHOTO
koMOikopMy 1 Boau 6e3 oomexenHs. Kpoui I, 11 1 III nocnigaux rpyn croxwuBainy,
rpaHyJIbOBaHUH KOMOIKOPM, SIK B KOHTpPOJIi, IPOTE MPOTAroM 24 roauH 3 BOJOIO
OTPHUMYBJIM LIUTPATH MiKpoeJeMeHTiB. | nocniqHa rpyna — HMHKY nuTpar — 60 mr
Zn/n; 11 rpyna — ceneny nurpat — 300 mxr Se/m; I rpyna — repmaniro nurpar — 62,5
MKkr Ge/n. Po3umnm s gocmimpkenns, BurotoBieHHi TOB «Hanomarepiamu i
HanorexHojorii» M. Kui (ITarear Ne 38391) [13]. JlocmiKeHHS 30BHILIHBOTO
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BUTJIAAY YaCTHHOK METalliB BUKOHYBAJIMCh Ha TpaHCMiCiﬁHOMy CJICKTPOHHOMY

mikpockorni JEM 100CX II. VYci manimymsmii 3 HiAJOCHIAHUMH TBapuHAMHU
NPOBOJWIIM, BIANOBIIHO /O TMOJOXEHb «3araJibHUX €THYHHUX MNPUHIUIIB
EKCIIEpUMEHTIB Ha TBapHHax», yxBajieHuM [lepmmm HarioHanpHUM KOHrpecom 3

6ioetuku (Kuis, 2001) Ta mpaBmn «E€BpOIEHCHKOT KOHBEHIIIT ITPO 3aXHUCT XpeOETHUX
TBapHH, SIKI BUKOPHUCTOBYIOTHCS U CKCIIEPUMEHTAIbHHUX Ta IHIINX HAyKOBUX
mineit» (CtpacOypr, 1986). JlocmiikeHHS TeMIepaTypd ByXa, pEKTAIBHOI
TEeMIIEpaTypH, YaCTOTH JUXAaHHS Ta YaCTOTH CEPIEBUX CKOPOUYECHb MPOBOAWIN Ha
14-ty noby migrorosuoro nepioxy Ta 14-ty i 29-Ty 100M BHIIOIOBaHHS JOOABOK Y
JIOCJIITHOMY TIEPiOJIi 32 YMOB CHJIBHOTO TEILJIOBOTO CTPECY.

Temneparypy ByXa BHUMIPIOBAJIM LUIIXOM pO3MillleHHsT IudpoBoro
TepMomMeTpa Vega-418 (Ykpaina), B mpsMOMY KOHTAKTi 3 IIEHTPATBHOIO YaCTHHOIO
BymHOi pakoBuHHM [14]. YacToTy JuXaHHS BU3HAYaJ M LUIIXOM Bi3yalbHOTO
mizpaxyHKy pyxiB Hoca 3a 1 xB [15]. PekrambHy Temmeparypy BHMipioBanu 3a
JOTIOMOT0I0 eNIEKTPOHHOro TepMoMeTpaVega-418 (Ykpaina), IUIIXOM BBEICHHS B
IpsAMY KHIIKY KPOJHKIB Ha 2-3 ¢M MPOTSToM | XBHIMHH, Hicas 90TO OYJO 3HATO
nokazaHHs [16]. YacToTy cepueBHX CKOPOYCHb BU3HAYAIM IUIIXOM PO3MIIICHHS
JiBOT PyKM MK IPOMEHEBOIO Ta COHHOIO apTepisiMU Ta MiJPaXyHKYy CKOPOUYECHb
NUTYHOYKA Ta BiIIOBIIHY KUTBKICT yaapiB cepis 3a 1 xpmwmuny [17].

Hnst orinku temmeparypHo-BosoricHoro iugexcy (TBI) BukopucroByBamn
BUMiprOBabHO—00uncIoBanpHuil  kKoMmiuiekec (BOK) AIICE-M [18, 19] Ta
METOIUKY Oe3lnepepBHOI aBTOMaTHYHOI peecTpamii, [0 NPOBOJAMIA OJHE
BUMIPIOBaHHSI uepe3 KOXHI TPU CEKyHIH, 3 HACTYIHHM ycepeaHeHHsM 40
BUMIpIOBaHb IIapaMeTpa Ta Horo 3amicoM B Kapty nam’siti. ITix yac nmpoBeneHHs
JOCTIKEHHST BUKOPHUCTOBYBasM TepMmorirpometp Trotec BL30, mo BimoOpaxkas
MOTOYHI TTOKa3HUKM TEMIIEpaTypH, BOJIOrOCTI Ta 4Yacy. BHKopucTaHHS JIBOX
NpWiIajiiB, A03BOSUIO 3a0e3meunTH Oinbmnr TouHy ouinky TBI B ymoBax
JIOCIIIKEHHS.

Mexi KOMGOPTHHX YMOB yTpUMaHHs KpoJiB Bu3Hadanu 3a TBI nokazaukom.
Cepennpo000By TeMIiepaTypy TOBITps Ta BiJIHOCHY BOJIOTICTh BH3HAYald 3a
dopmyroro [2]: TBI=T - ((0,31-0,31-B/100) - (T-14,4) ),
ne: TBI = iumekc temnepatypu i Bostorocti; T = temneparypa (°C); B = BimHocHa
BOJIOTICTh y BijicoTkax (%).

Otpumani 3HadeHHs TBI Oymm kmacudikosani, ne <27,8 °C — BinCyTHICTB
TeroBoro crpecy;27,8 —28,9 °C — nomipuuii temiosuii crpec; 28,9 — 30,0 °C —
cuIpHHH TemtoBui cTpec; > 30,0 °C — nyxe cunbHuil Terosui crpec [20].

Opnepxani pe3yabTaTd 00poOIISIIM CTATUCTHYHO 32 JIONIOMOTOI0 IIPOTPaMHOTO
nakeTy Statistica 7.0 (Statsoft, CILIA) Ta mpeacTaBieHO y BUIVISAAI CEPEIHBOTO
3HaueHHs (M) £ cranmaprtHoro BimxunenHs (SD). Pesymbratu po3paxoByBain
mqucnepciiinuM ananizom (ANOVA). [yt BU3HAYEHHS CTATUCTHYHUX BiIMIHHOCTEH
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anocrepiopuuii Merox Tukey HSD, BiqMiHHOCTI BBaXkasucs JOCTOBIpHUMH Tipu P
<0,05 [21].
Pesyabratn fmocaimkenb. [l OWIHKM TEIJIOBOTO CTpecy, MiJ dYac

MPOBEICHHS JOCIIKEHHS IOAEHHO KOHTPOJIIOBAIN TEMIIEPATypy Ta BOJIOTICTh Y
BiBapii. Y MiAroTOBYOMY Mepioni CepeiHi 3HAUYCHHS TEMIEpaTypHh i BOJIOTOCTI
cranoBuin 19,8 °C ta 56,3%, mo TBIsrigno o6umciens TBI Bigmosigano 19,0.
IIporsrom 14 #HIB eKCIIEPUMEHTANBHOTO IEPiOAy CepeiHs TeMmmeparypa y
npuMimmeHHi craHosmia — 29,9 °C, a Bonoricts — 86,5 %. Po3paxoBaHuii 3a mux
ymoBu TBI nopiaioBaB 29,9 °C, mo Bka3ye Ha CHJIBHUI TEIUIOBHH CTpec 3a
kiacudikamiero Mapai ta iH. (2002). Ha 3aBepimaisHOMYy eTammi JOCIiIKEHHS
Cepe/lHi TOKAa3HWKH BOJIOTOCTI Ta Temmeparypu craHoBwin 84,3% Ta 29,9 °C.
3rigno 3 hopmynoro TBI, 3HauenHs B neit nepiox ckiaio 29,1, 1mo 3riaao GopmMyau
CBIZIYUTHh Ha MapaMeTPU CHUJIBHOTO TEIIOBOro crpecy. Lli 3MiHM Temmeparypu Ta
BOJIOTOCTI Oe3IocepeTHRO BILTHBAIH Ha (Di310JI0Ti9HI IpoIecH B OpraHi3Mi KpOJiB,
apKe TiJ dYac TeIUIOBOTO CTPECy AaKTHBYBANUCS METaOONYHI MeXaHi3MH,
CIpsIMOBaHI Ha 3a0e3MEUeHHA eHepril ans TepMmoperyismii TBapuH. OmHHM i3
OCHOBHHMX TaKHMX MEXaHI3MIB € IJIIKOJI3 3a SKOrO IJIIOKO3a PO3LIECTUIIOETHCS 10
mipyBaty 3 BUAUICHHAM eHepril y Burisini AT®, mo 1o3Boisie opraHizMy MIBHIKO
pearyBartu Ha MiIBUIIEHY NOTpeOy B eHeprii. it HoaanbIoro OKUCHEHHS ipyBaTy
B nukin Kpebca HeoOXiiHUI MOJIEKYIISIPHU I KHCEHB, OCKIIBKH IPOLIECH OKMCHEHHS
mipyBaTy BKJIIOYAIOTh MEpeXiJl Bij aHaepoOHOTO 10 aepoOHOro MeTadoiizMy.
[TipyBar, 1110 yTBOPIOETHCS B pE3YJIbTATI IIIIKOJi3Y, TPAHCIIOPTYETHCS B MITOXOH/IPIT,
Jie BiH IepeTBOPIOEThCs Ha anetuin-CoA, skuil Berynae B muki Kpedca. ¥V npomy
UK BigOyBaeThes okucHeHHS aneTii-CoA 1o CO2 3 BUAIIEHHSIM €IEKTPOHIB, IO
MEPEAAOTECS Ha IEPEHOCHUKW eNeKTpoHiB, Taki sk HAJI® ta DA 1
MIEPEeHOCHUKH, Y CBOIO 4epry, 3a0e3neuyioTh (JOpMyBaHHS €JIEKTPOHHOTO IOTOKY,
SKWH BUKOPUCTOBYE KHCEHB SIK KiHIIEBUI aKLenTop elaeKkTpoHiB. [Iporec okucHOTro
¢ochopumroBanHs, 1m0 BiAOYBa€TbCS HA BHYTPIMIHIA MeMOpaHi MITOXOHApIH,
JIO3BOJISIE €HEprii, 0 BUBUIBHAETHCS MiJ Yac OKHCICHHS, OyTH 30€pekeHOI0 y
Burisini  monekyn AT®. Ili momekyan AT® BUKOPHCTOBYIOTHCS IS
KUTTENISUIBHOCTI KIIITHHH, 3abe3nedyioun ii eHepreTwdHi motpebu. 30iibIIeHHS
AKTUBHOCTI ITUTOXPOM-C-OKCHJIa3M, OJHOTO 3 OCHOBHUX (PEPMEHTIB TUXATbHOTO
JIAHIIOTA, CTIPHSIE TIepeadi eIeKTPOHIB Yepes JaHIIIoT, 10 Bee /10 yTBopeHHT AT
Ta MiZABUILEHOTO CIIOKHUBAHHS KMCHIO B KiTHHAX [22]. Leii mpoliec € BaXXITHUBUM TS
e(eKTUBHOTO (PYyHKLIOHYBaHHS KIITHH B YMOBaxX IHiJBHIICHUX EHEPreTUYHUX
BUTpaT mig yac TemioBoro crpecy [23]. LluHk perynroe mMetaOoIivHiI MPOLECH,
30kpemMa B 1ukii KpeOca, 3abesneuyroun romeocra3 KJIITHH IIiJl 4ac TEMJIOBOIO
HaBaHTaXeHHs. Bin aktuBye anermn-KoA-nerinporenasy, 1o crnpuse karadbosizmy
JKUPHUX KHCIOT 1 yTBOopeHHIO arneTmin-KoA, HeoOximHoro mms mukiy Kpebca.
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BriBae Ha aKTHBHICTh €H3MMIB allbJ0JIa3H, JAKTATIACTIAPOTreHa3H 1 TIIFOK030-6-

docdaraerinporenasu, MO € HEOOXITHUM JUIsl CHEPreTHYHOIO OOMIiHY Ta
KJIITUHHOTO 0ajlaHCy B yMOBaX OOMEXEHHs KMCHIO. LIMHK peryioe akTHBHICTBh
€H3MMIB IMTpaTCHHTa3W 1 I13oUUTpaTAerigporeHasu nukiny KpebGca s

edpexTrBHOTO yTBOpeHHs eHeprii y Burmigi HAJIH i ®AIH,, HeoOXigHHUX myst
cuaresy AT® B npoueci okucHoro ¢ochoprmoBanas [24]. LluHK 3HIKYe piBeHb
akTuBHEUX (opM KucHiO (A®DK), 110 yTBOPIOIOTBCS I Yac TEIIIOBOTO CTPECY,
3aBIAKHA PETyJIilii aKTUBHOCTI €H3MMY CYIEPOKCHANMNCMYTas3H, Mo 3ade3redye
IUTICHICTh KIITHHHUX MeMOpaH i MiToxoHApii. CeleH HeoOXiMHUI MiKpOSIIeMEeHT
JUts QyHKITIOHYBaHHS METaOOJIIYHUX TPOIIECIB il YaC TEIUIOBOTO CTPECY 3aBISIKH
CBOIM aHTHOKCHJAHTHHUM BJIACTHBOCTSAM 1 y4acTi B OKHCHO-BIIHOBHHX PCaKIIisX.
Bucoki piBHi AD®K mopyuiyoTh KIITHHHI CTPYKTYpH 1 MeTaOoJiuHi Mpouecu B
opraHi3mi. Sk KOMIIOHEHT €H3UMY TJyTaTioHNepokcunasu,CeneH 3HUXKYE pPiBEHb
A®K Ta mepokcuaiB, IO YTBOPIOIOTHCS BHACHIZIOK TEIUIOBOTO CTpECy, IO €
BaXIUBUM I 30€peXCHHS IUIICHOCTI KIITHHHUX MeMOpaH, MITOXOHIpIH i
3abe3mneuye (YHKIIOHYBaHHA CHEPTETHYHHUX IPOIECiBHA KIITHHHOMY piBHI [25].
Cernen Ta LluHK 3aBASKH CBOIH 34aTHOCTI HEHTPaAIIi3yBaTH IIi MOJIEKYJIH, JOTIOMAarae
3aXMCTUTH KIITHHH BiJl OKCHAATUBHOTO CTpecy. Jlocimi ke HHAMH BCTaHOBJIEHO, 110
BUIIOIOBAHHS KpOJSIM HAHOYAaCTHHOK IIMHKY Ta CEJICHY LWTpPaTy y BiAMOBIAHO
I ABUIIAITO YacToTy auxanHus (ya.xB) Ha 12,05 % (P<0,05) Ta 16,47 % (P<0,01) na
29 100y mociimKeHHs. 3BaXKalO4YM HA HABEICHE BHIIEC,ITIIBUICHHS METabO0IiqHOT
AKTUBHOCTI, 110 CIIOCTEPirajid MiJ BIUIMBOM TEIUIOBOTO CTPECY MiJ 4Yac TOCTiTy
3YMOBJIIOE MOTPeOy J0JATKOBOIO KHUCHIO JiIs 3a0e3leYeHHs] HOpMallbHOT poboTH
EHEepPreTUYHUX CHCTEeM opraHizmy. Lle npu3Beso /10 MiIBUIEHHS YaCTOTH JIUXaHHS,
OCKITBKM OpraHi3M HamaraBcsi 3a0e3leYnTH TKAaHWHH 1 OpraHd HeOoOXiTHO0
KUTBKICTIO KHCHIO IS 3a0€3MeYeHHS] METa00IIYHHX MPOLIECIB, O € BAXKIIUBUM IS
e(eKTHBHOT pOOOTH eHEePreTHYHHX MPOoLEciB B opraHi3mi (puc. 1).

AHamni3 onepKaHMX pe3yJbTaTiB IOJO PEKTAIbHOI TeMIepaTrypH 3a
BHIIOIOBAHHS IMHKY uutpaty 3Hmsubcs Ha 0,8 °C ma 14 00y excriepumeHTy
(puc. 2). Mocmimkenusmu XocHi ta iH. (2020) BcTaHOoBIECHO, 1110 M0ogaBaHHs 0,3 Mr
OpraHiuHOro Se/Kr 3HMXKY€E peKTanbHy Temreparypy Ha 0,5°C, mo y3romkyeTses 3
oTpuMaHuMKu Hamu pesymbraramu [26]. Iloyra in. (2004) BusHauwam, MO
peKTanbpHa TeMIepaTypa y KpoJliB KOJMBaeThecsl B Mexkax 38,6—40,1 °C [27]. Aitst
ta id. (2018) mocmimwmy, Mo [0AaBaHHs 10 PaIlioHy Kpouiie opranigaoro Ceneny y
KizbkocTi 0,03 MI/Kr paiioHy miJBUIIMIO NPOIYKTUBHICT POCTY M 4ac MOMIpHUX
TEeMIlepaTyp 1 HOM’SKIIMIO HECIPUSTIMBUN BIUIMB TEIIOBOTO CTPECY Y BHIJISAI
3HW)KEHHSI PEKTAIBHOI TEMIepaTypH, 4YacTOTH JAWXaHHS Ta YacTOTH CEpLEBUX
CKOpOoYeHb y JiTHill nepiox [28]. TakuMm YMHOM, BUIIOIOBAHHS LMHKY LUTPaTy
BIUIMBa€ Ha 3HW)KEHHS peKTalbHOi Temmeparypu y kpomie Ha 0,8 °C, mo
MiATBEPIKYE (PEKTUBHICTD IUHKY Y PETYIIALI] TEpPMOPETYIATOPHHUX MPOIIECB.
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Puc. 1. Yacmoma duxansnux pyxie (yo/xe)
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Puc. 2. Pekmanvna memnepamypa (0C)

Hocmimkennst Mapai ta i, (1994) BcTaHOBIICHO, 1110 PEKTAIbHA TEMIIEpATypa
y KpoutiB Moxe nocsrati 39,5 °C, a yactora IyJbCy Ta 4acToTa JAUXaHHS MOXYTh
Oyt 168 i 235 ynmapiB Ha XBWJIMHY, IO MIATBEP/PKYE B3aEMO3B 30K MIiXK
TEMICPATYPHUMH 3MiHAMH HABKOJUIIHBOTO CEpelOBHINA 1 (hi3i0NOTIYHUMU
MOKa3HMKaMK TBapvH [29]. 3a BumoloBaHHS J00aBKM LIUTPATiB MIKPOEJIEMEHTIB
CIIOCTEpIrajay TEHASHIIIO J10 301JbLICHHS YaCTOTa CEPLIEBUX CKOPOUYEHB BiJIIOBIIHO
147-160 ynmapiB Ha xBwinHY. Lle cBiqunTh TpO Te, IO BBEACHHSI HAHOYACTHHOK,
LMHKY, CEJICH Ta TEPMaHilo IIUTPATy MOXKE aKTHBI3yBaTH KOMIIEHCATOPHI MEXaHi3M1
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OpraHiaMy, CHpsIMOBaHI Ha WIATPUMKY HOpMalbHOI TepMoOperymsimii Ta
(hi310JI0TIYHOT aKTHBHOCTI TiJ Yac TEIUIOBOTO CTPECy. 3a3HaucHa 3MiHA YaCTOTH
MyJIbCY BKa3y€e Ha BAXKIIUBICTh KOPEKIIii MIKPOEIEMEHTHOTO CKIIay JUIS MiATPUMKH
cTabibHOCTI (i310J0TTYHHUX QYHKIIN y TBAPUH B yMOBAX MiBHIICHUX TEMIIEPATYP.
PesynpraT  MmiATBEPIKYIOTH, IO  IpPABHJIBHE  3aCTOCYBaHHA  I00ABOK
MIKpOEJICMEHTIB MOX€E TOKpAIlUTH 3JaTHICTh OpraHi3My aIanTyBaTHUCS O
CTPECOBHX YMOB, 3MEHIIIYIOYH [XHii HETATHBHUIA BIUIHB (pHC. 3).

200
180
160
140
120
100 4
80 1
60 -
40 -
20 -

LS

= 1-1(Zn)
= 12 (3e)
B 103 (Ge)

491 63/14 78/29
oba xuTTA/T062 BANOIOBAREA T06aBOK

Puc. 3. Hacmoma cepyesux ckopouens (yo/xe)

3a BuUNOIOBaHHS 100aBOK IUTPATIB MIKPOEIEMEHTIB HE OyJO BHSBIECHO
BIPOTIJHMX 3MiH TEMIIEpaTypu ByxXa, NPOTE CIOCTEPIraeThcsi TEHICHIIS 10 Il
3MEHIICHHS! TP BHIIOIOBAaHHI HAaHOYACTHMHOK NPOTSATOM JIOCTIJHOTO Hepiomy
(puc. 4).

Byxa y KpOJIHKIB BilirparoTh BaXIIMBY POJIb Y TEPMOPETYJISILi, OCKIIbKA BOHH
3aiiMaroTh npudan3Ho 12 % miomyi noBepxHi Tina. e mosicHIOEThCST HASBHICTIO
BEJINKOI KIJIKOCTI KPOBOHOCHUX CYJIMH, 30KpeMa apTepiOBEHO3HUX aHACTOMO3IB,
o chpusitoTh edektuBHoMy Teruioodminy [30]. Ilepemaua teruia Binm rapsdol
aprepiabHOT KPOBI ZI0 XOJIOJIHIIIOT BEHO3HOI CIIPUSIE PETrYIIOBAHHIO TeMIlepaTypu
TiJa, 3amo0iraloyu MepeoXoNI0KCHHIO ad0 MeperpiBaHHi0 opraHizmy. Lei mporec
Ma€ BAKJIMBE 3HAUYEHHS JJIsI TBapHH, OCKUIBKM ByXa 3aliMalOTh 3HAUYHY YacTHUHY
MTOBEPXHI TiJIa 1 BENMKY KUIBKICTh KDOBOHOCHHX CY/AMH, 10 3a0e31euye e)eKTUBHUN
Terioo0oMiH. OTKe, BUITOIOBAHHS HAHOYACTHHOK HE TPU3BEJIO JI0 BIPOTIIHHUX 3MiH
LI0/10 TEMIIEPATYpH ByXa Y KpOJIiB, IPOTE TEHACHLIs 0 3MEHIICHHS TEMIIepaTypu
BKa3ye MNpO 3MIiHH B TEPMOpPEryJsilil TBapWH, LI0O Ha HAUly JyMKY, CIpHSE
CTabUTBHOCTI TEMITEPATypH TiJla B yMOBaX TEIJIOBOTO CTPECY.
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Puc. 4. Temnepamypa syxa (0C)

BucHoBKkH. BumoroBaHHS HAHOYACTHHOK IIHKY TUTpaty (60 Mr/m) Ta ceiery
nutpaty (300 MKI/i1) 32 yMOB CHIIBHOTO TEIUIOBOTO CTPECY CIPHSUIO MiJBHIICHHIO
yactoti auxands Ha 12,05 % (P<0,05) Ta 16,47 % (P<0,01) na 29 moby
JIOCIiIKeHHs. 3HIKEHHS peKTaibHo1 Temneparypu Ha 0,8°C Oyio 3adikcoBaHo Ha
14 noOy ekcriepMMEHTy IIpHM BHIIOIOBAaHHI IMHKY LUTpary. BojHouac BIUIMB
repMaHito nuTpary B 1031 12,5 MKI/JI Ha OpraHi3M KpoJiiB HEe BUSIBUBCS BipOTiTHUM
i crocTepiraBcsi JIMIle HA PiBHI TCHACHINT J0 MiIBUIICHHS YaCTOTH JAMXAHHS Ta
YaCTOTH CEPLUEBHX CKOPOYEHb 1 3HWXKEHHS pPEKTallbHOI TeMIeparypu Ta
TEMIIEpaTypHy ByXa KpOJIiB.
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CLINICAL PARAMETERS OF RABBITS UNDER CONDITIONS OF
HEAT STRESS AND EXPOSURE TO ZINC, SELENIUM AND
GERMANIUM CITRATE NANOPARTICLES

Yuzvyak M.O.,
12 esyk Y.V.
!Institute of Animal Biology, NAAS, Lviv Ukraine,
2Drohobych Ivan Franko State Pedagogical University, Drohobych Ukraine; e-
mail:maruk7991@gmail.com; e-mail:lesykyv@gmail.com.

Increased ambient temperature negatively affects the thermoregulation of
rabbits. Under the conditions of high temperature and humidity, homeostatic
mechanisms are disturbed and negatively affect the functioning of the animal's body,
which requires effective measures to mitigate the effect of heat stress. The study was
conducted on young rabbits of the Thermon White breed from 35 to 78 days of age
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in the vivarium of the Institute of Animal Biology of the National Academy of

Sciences of Ukraine. The rabbits were kept in the vivarium at an elevated ambient
temperature of 28.9 to 30 °C and relative humidity of 78.1 to 87.4 %. Rabbits of
experimental groups I, Il, and Il consumed the same feed and water without
restrictions as animals in the control groups, but received water for 24 hours:
Experimental group | - zinc citrate - 60 mg/l or 12 mg/kg body weight; group Il -
selenium citrate - 300 ug/l or 60 ug/kg body weight; group III - germanium citrate
- 62.5 ug/l or 12.5 ug/kg body weight. The study of ear temperature, rectal
temperature, respiratory rate and heart rate was carried out on the 14th day of the
preparatory period and on the 14th and 29th days of supplementation in the
experimental period under conditions of severe heat stress. The aim of the work was
to determine the clinical parameters of the rabbit body: respiratory rate, heart rate,
rectal temperature, ear temperature under conditions of heat stress and exposure to
zinc, selenium and germanium citrate nanoparticles. The temperature and humidity
were monitored using a Trotec BL30 thermo-hygrometer with data logger. Humidity
and temperature were measured by an electronic monoblock air analyser. The
comfort of rabbits was assessed using the temperature-humidity index. It was found
that feeding zinc citrate nanoparticles (60 mg/l) and selenium citrate (300 ug/l)
under conditions of severe heat stress increased respiratory rate by 12.05 %
(P<0.05) and 16.47 % (P<0.01) on day 29 of the study. A decrease in rectal
temperature by 0.8 °C was recorded on day 14 of the experiment when zinc citrate
was administered.

Keywords: rabbits, heat stress, temperature-humidity index, respiratory rate,
ear temperature, heart rate, rectal temperature, thermoregulation, metabolism,
physiological processes.
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IAM'SITKA JIJ151 ABTOPIB CTATEM
MosBu BuIaHHS - YKpaiHCbKa, aHTJIHChKa.

PEJAKIIIMHA TTOJITAKA IIIOO MYBJIIKAIIA

1. Jlo 30ipHMKa  TPUIMAIOTBCA  CTaTTi  MPOOIEMHO-TIOCTAaHOBYOTO,
y3arajJpHIOI0Y0TO T4 METOJUYHOTO XapaKTepy, B IKUX BUCBITIIOIOTHCS PE3YIbTaTh
HAYKOBHUX JIOCTI/KCHD 3 CTATHCTHYHOIO 00pOOKOIO JaHMX, III0 MAIOTh TEOPETHIHE
Ta NMPAaKTUYHE 3HAYEHHS, aKTyaJbHI JJIsl CUIBCHKOTO TOCHOJAapCTBa SKi paHille He
Iy OJIiKYBaJINCh.

2. ABTopH HeCyTh BiJMOBIJaNbHICTH 332 OPHIIHAIBHICTH (IIAriaT) TEKCTY
HAYKOBOI CTaTTi, JOCTOBIPHICTh HaBeICHHUX (DAKTIB, IIMTAT, CTATUCTHYHUX TAHUX,
BJIaCHHMX Ha3B, reorpadiuyHUX Ha3B Ta IHIIMX BIJIOMOCTEH, a TaKOXK 3a Te, IO B
MaTepiaiaX He MICTAThCS JaHi, 1110 HE MiUIATral0Th BIIKPUTIH myOsTiKariii.

3. ABTOopm maroTh 3roxy Ha 30ip i 0OpOOKY MEepCOHANPHUX NAaHUX 3 METOIO
BKITIOYCHHS X B 0a3y maHUX BimmoBimHO m0 3akoHy Ykpainum Ne 2297-VI «IIpo
3aXUCT MepcoHambHuX gaHux» Bix 01.06.2010 p. Pemgakuis 30ipHUKa TapaHTYyE, 110
0ocoOMCTI mHaHi, OKpIM THX, IO IyONIYHO TONAIOThCA Yy CTaTTi, OyIyTh
BHUKOPHCTOBYBATHCh BUKITIOYHO JJIsI BAKOHAHHS BHY TPIIIHIX 3aBIaHb PEAAKII] Ta HE
OyIyTh IMOIIUPIOBATHUCH 1 TIEPEABATUCH CTOPOHHIM 0CO0aM.

4. ABropu, sKi € 3100yBauaMHM HAyKOBOT'O CTYyIIEHs KaHIWIaTra Hayk,
acripaHTH Ta MaricTpy MOBHHHI BKa3aTH HAYKOBOI'O KEPiBHUKA.

MOPSIJIOK MOJAHHS HAYKOBOI CTATTI

Jlo penmakmii 30ipHMKa Ha eJeKTpoHHY anpecy bioresurs.ck@ukr.net
HaJICHJIAETHCS CIICKTPOHHUH MTaKeT JTOKYMEHTIB!

- BimomocTi npo aBTopiB (popmar ¢aiiny *.docx a6o *.doc);

- HaykoBa cTaTTs (opmar daitmy *.docx abo *.doc);

- opuriHan 300pakeHb Ta rpadikd B €JIEKTPOHHOMY BHIJIsLII, (opmary
(*.jpg, *.png, *.gif Toro), ane He y BUTIISAI TEKCTOBOTO JOKYMEHTY;

- pelieH3isl, MiANUCcaHa JOKTOpPOM ab0 KaHIWJATOM HayK 1 3aBipeHa
MEYaTKOIO Ti€l YCTAHOBH, Jie TPAITIOE PerieH3eHT (KOIbOpOBa CKAHOBaHA
KOTIis);

- JIMCT-KJIOTIOTaHHS 3aBIPEHU MeYaTKOIO Ti€l yCTaHOBH, JIe IPALIOE aBTOP
i3 mpoxaHHsIM MmyOiKkanil (KoJIbOpOBa CKAHOBAHA KOIIis);

- eKCIePTHUI BUCHOBOK IIPO Te€, 1[0 B MaTepiajax He MICTAThCS JlaHi, sKi
HE MiUISIraloTh BIAKPUTIH myO6utikanii (KoJp0poBa CKaHOBAHA KOTIis).

1. HazBa k0>kxHOro JOKyMeHTy IoBHHHA rounHatucs 3 [Ipizeumia Im's Tlo-
GatbkoBi aBropa ([Ipuxnao: Ipizeuwe 111 Bioomocmi npo asmopis.; Tpizeuwe LI1.
Cmamma.; Hpizeuwe I.I1. Mamonoxl.; [pizeuwe LII. Ipagixl.; Ipizeuwe II1. Pe-
yensis., Ipizeuwe LI1. Knonomanns., Ipizeuwe LI Excnepmuuil 6ucHo8oK.).

ITicnst oTprMaHHS Ta PO3TISAY PEIKOJIETIEI0 HAYKOBOI CTATTI aBTOpaM
Oyrie HaJicTaHO BiATIOBITHE TIOBIJOMJICHHS Ha €JIEKTPOHHY TIOIITY.

3. OcraTo4He pileHHs Mpo MyOITiKaIlifo YXBaAIIOE PEAKOIIETI, sIKa TAKOXK 3a-
JMIIae 3a co0OK0 MPaBoO Ha JIOAATKOBE PELICH3YBaHHs, pe/laryBaHHs 1 BiIXHJICHHS Ha-
YKOBHX CTaTel.

4, Marepianu, oopmIiIeHi 3 BIIXWICHHSM BiJl 3a3HaYEHHUX HIDKYEC BHMOT
11010 TIOPSIIKY MOJIaHHsI Ta O(OPMIICHHS HAYKOBOI CTATTI, PEIKOJIETIsI HE PO3IIISIAE.
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BUMOI'M O®OPMJIEHHS HAYKOBOI CTATTI

1. Jlo po3risigy npuiAMalOThCsl HAYKOBI CTATTi 00CSITOM HE MEHIIE 7 CTOPIHOK
TeKcTy, opMaT nanepy - A4, opieHTalist - KHIXKKOBA, IOJISI 3 YCIX CTOPiH - 20 MM,
MIKpSIKOBHIT iHTepBaX - 1, kernpb mpudTy - 12, rapuitypa - Times New Roman,
abzarumii Bigetym 1,25 cM (Uit OCHOBHOTO TEKCTY aHOTAIli i cTaTTi).

2. CrpykTypa HayKOBOI CTaTTi:

- V]IK (BupiBHIOBaHHS I10 JIIBOMY Kparo, MPUT - HAIiBKAPHUT).

- HA3BA HAYKOBOI CTATTI (BupiBHIOBaHHS MO LEHTPY, WIPUPT -
HAITBKUPHUH, BEUKI JITEpH);

- [Mpi3eumie Ta iHimianud aBTopa (CriBaBTOPIB, BHUPIBHIOBAHHS MO LCHTPY,

mpudT 3BUYANHHIA);

- HayKkoguii cmyniHb, 6YeHe 36amHs, Mmicye pobomu (IIOBHA Ha3Ba
CTPYKTYPHOTO TiIPO3/iTy, BUPIBHIOBAHHS IO LIEHTPY, MPUPT - 3BUUANHUN
KyPCHB);

- Anomayis ocnosHolo moeolo cmammi (BUPIBHIOBAHHS IO IIMUPHHI, KEIjb
mpudty - 12, kypcus). O6csr anoraiiii nopuxen 0ytu He Meniie 2000 3HakiB
(BpaxoByroun He [IpPYKOBaHI 3HAKH), MICTHTH OCHOBHI BHCHOBKH Ta
pe3ynbpTaTé poOOTH;

- Knrouoei cnosa: 8in 5 1o 10 cni (BUpiBHIOBAHHS IO IUPHHI, KETJIb IPHDTY
- 12, HamiBXUpHUIT KypCHB);

- Tekct HayKkoOBOI cTaTTi (BUPIBHIOBAHHS 0 IUPUHI, KETIb PUDTY - 12, Mixk-
pSIIKOBHMH iHTepBanm - 1, ab3amuuii Bimctym - 1,25 cMm) i3 3a3HaYEeHHAM
HACTYITHHX CJICMEHTIB!

AKTYaJIbHICTb, /I¢ BUCBITJIFOETHCS BAXKJIUBICTH TOCI IKCHHS

Mera pocaimkeHHsl, JI¢ BKa3yIOTBCS MeTa 1 3aBJaHHI HAYKOBOTO
JIOCIIIPKEHHST.

MaTeplaJm 1 MeTO)IPI I[OCJ'[I}I?KCHHH, Jc BHCBITJIIOIOTLCSI OCHOBHI MCTOOU i
HpI/II/IOMI/I 3aCTOCOBaHI y HayKOBlI/I CTATTI.

Pe3yabTaTu gocaigikeHHs Ta iX 00roBopeHHs, /1¢ BUCBITIIIOIOTHCS OCHOBHI
OTpHMaHi pe3yJIbTaTH JOCIIJDKEHHS, 110JIaHi Y HayKOBIiH CTaTTi;

BucHOBKHM i mepcnmeKTHBH, /i€ IIOJAIOTHCS KOHKPETHI BHUCHOBKH 32
pe3yJibTataMu JOCIIKEHHS Ta NePCIIEKTHBU TTOIANBIINX PO3POOOK.

Jlirepatypa y mnopsuky 3ragyBaHHs abo y andaBiTHOMY HOPSIKY
(aBTOMaTHYHA HyMepallis CIHCKY, Kerjib Wpudty - 12, MiKpSIKOBHi
iHTepBai - 1, BUpiBHIOBAHHS MO MIHPHHI). OPOPMIIETHCS 32 MiZKICPKABHUM
craggaptoMm JICTY 8302:2015. [TocunanHsa 0hOpMISIOTECS Y KBaIPaTHUX
JyKKax.

(ne menmie 15 mxepen)

YHUKATH TIOCHUIIaHb aBTOPIB KpaiHHU arpecopa.

30% mxepern 3a ocTaHHI 3 — 5 pOKiB.

References tpanciitepoBanuii (aBTOMaTH4HA HyMEpALlisi CIIUCKY, Kb
wpudTy - 12, MKPSIIKOBHIA iHTEpBa - 1, BUPIBHIOBAHHS 110 IIHPHHI).

- Ilepexnao HA3BU CTATTI, Ilpizsuwe iniyiaru agmopa ma Anomayii s
- Knouoeumu crosamu osoma mosamu (BUPIBHIOBAHHS 110 HIMPUHI, KETJb
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wpudty 12, Kypcus).

3. B HAYKOBHUX CTATTAX HC JOIMYCKA€THCA aBTOMAaTUYHHUX HepeHOCiB cIiB Ta

BUKOPUCTAHHS MakpociB. AO3amm mo3HAa4aTé TiTbku KiaBimeo “Enter” 3
BUKOPUCTAHHAM (DYHKIIIi BIACTYIIB, CyBOPO 3a00pOHEHO 3aCTOCOBYBATH MPOOiIIH
abo tabymamio (kmasimia “Tab”) st abG3aryBanHs B ctarti. He momyckaerbes
BUKOPHUCTAHHS YIIUTLHEHOTO 200 PO3PIIKESHOT0 MIPUPTY:

TabéauuHuii Ta rpadgiuynmii MmaTepiaa Moxxe OyTH IUIIe KHUKKOBOTO (Op-
MaTy, a Horo KiJbKICTh JOPEUHOIO.

Tabdauus nMoBUHHA MaTH MOPSIKOBUI HOMEp, BKa3yeThCs 3J1iBa Iepes Ha-
3Bor0 Tabmumi. Hasea Tabnuiii momaersest Hax Tabuuiero (Kerib mpudry -
12, HamiBXUPHUIL, MIKPAAKOBHUIT iHTEpBa - 1,5, BUPIBHIOBAHHS I10 [IIUPHHI).
Tekcr Tabauti momaeThes rapuiTypoto Times New Roman (kerus mpudry -
10, MikpsiaKOBHi iHTEpBan - 1).

PucyHok MOBHHEH MaTH MOPSIKOBUI HOMep Ta OyTH HUTICHUM TpadidHIM
00'ekTOM (3rpyroBaHKUM); HOMED 1 Ha3Ba BKAa3yIOThCs M03a 00'€KTOM (KerJb
mpudTy - 12, HaMIBKUPHAN, MDKPIIKOBUI iHTEpBal - 1, pO3MIIIEHHS O
[IAPUHI).

@Dopmynu (31 CTAHAAPTHOW HyMEpAIli€f0) BHKOHYIOTBCS B PEmakTopi
Microsoft Equation.
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NOTE FOR AUTHORS OF ARTICLES
The publication's languages are Ukrainian, English.

EDITORIAL POLICY REGARDING PUBLICATIONS

1. Articles of a problem-setting, generalizing and methodological nature are
accepted for the collection, which highlight the results of scientific research with
statistical processing of data, which have theoretical and practical significance, are
relevant for agriculture and have not been published before.

2. The authors are responsible for the originality (plagiarism) of the text of
the scientific article, the reliability of the given facts, quotations, statistical data,
proper names, geographical names and other information, as well as for the fact that
the materials do not contain data that are not subject to open publication.

3. The authors consent to the collection and processing of personal data for
the purpose of including them in the database in accordance with the Law of Ukraine
No. 2297-VI "On the Protection of Personal Data" dated June 1, 2010. The editors
of the collection guarantee that personal data, except for those publicly presented in
the article, will be used exclusively for the internal tasks of the editors and will not
be distributed or transferred to third parties.

4. Authors who are holders of the scientific degree of candidate of sciences,
post-graduate students and masters must indicate the scientific supervisor.

SCIENTIFIC ARTICLE SUBMISSION PROCEDURE

An electronic package of documents is sent to the editors of the collection at
bioresurs.ck@ukr.net:

- information about the authors (file format *.docx or *.doc);

- scientific article (file format *.docx or *.doc);

- original images and graphics in electronic form, format (*.jpg, *.png, *.gif,
etc.), but not in the form of a text document;

- areview signed by a doctor or candidate of sciences and certified by the seal
of the institution where the reviewer works (color scanned copy);

- arequest letter certified by the seal of the institution where the author works
with a request for publication (color scanned copy);

- expert opinion that the materials do not contain data that are not subject to
open publication (color scanned copy).

1. The title of each document must begin with the Author's Surname. Name
and patronymic of the author.

2. After receiving and reviewing the scientific article by the editorial board,
the corresponding message will be sent to the authors by e-mail.

3. The final decision on publication is made by the editorial board, which also
reserves the right to additional review, editing and rejection of scientific articles.

4. The editorial board will not consider materials prepared with a deviation
from

the below-mentioned requirements regarding the order of submission and
preparation of a scientific article.
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REQUIREMENTS FOR DESIGN OF A SCIENTIFIC ARTICLE

1. Scientific articles with a volume of at least 7 pages of text, paper format - A4,
orientation - portrait, margins on all sides - 20 mm, line spacing - 1, font size - 12,
typeface - Times New Roman, paragraph indent 1.25 cm (for the main text of
annotations and the article) are accepted for consideration.

2. Structure of a scientific article:

- UDC (alignment on the left edge, font - bold).

-TITLE OF THE SCIENTIFIC ARTICLE (aligned in the center, font - semi-
bold, capital letters);

- Surname and initials of the author (co-authors, center alignment, normal font);

- scientific degree, scientific title, place of work (full name of the structural unit,
center alignment, font - normal italics);

- Abstract in the main language of the article (width alignment, font size - 12,
italics). The length of the abstract should be at least 2,000 characters (not including
printed characters), contain the main conclusions and results of the work;

- Keywords: from 5 to 10 words (width alignment, font size - 12, bold italics);

- The text of the scientific article (width alignment, font size - 12, line spacing -
1, paragraph indent - 1.25 cm) with the following elements indicated:

Relevance, where the importance of research is highlighted

The purpose of the research, which indicates the purpose and tasks of the
scientific research.

Research materials and methods, which highlight the main methods and
techniques used in the scientific article.

Research results and their discussion, which highlights the main research
results obtained, presented in a scientific article;

Conclusions and prospects, where specific conclusions based on research results
and prospects for further development are presented.

References in the order of mention or in alphabetical order (automatic
numbering of the list, font size - 12, line spacing - 1, width alignment). It is drawn
up according to the interstate standard DSTU 8302:2015. References are placed in
square brackets.

(at least 15 sources)

30% of sources for the last 3-5 years.

References transliterated (automatic list numbering, pin

font size - 12, line spacing - 1, width alignment).

- Translation of the TITLE OF THE ARTICLE, Surname, initials of the author
and Annotations with Key words in two languages (width alignment, font size 12,
italics).

3. In scientific articles, automatic word transfers and the use of macros are not
allowed. Mark paragraphs only with the "Enter" key using the indentation function,

it is strictly forbidden to use spaces or tabulation ("Tab" key) for paragraphing in
the article. It is not allowed to use condensed or sparse font:

- Tabular and graphic material can only be in book format, and its quantity is
appropriate.
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- The table must have a serial number, indicated on the left before the name of
the table. The name of the table is given above the table (font size - 12, bold, line
spacing - 1.5, width alignment). The text of the table is presented in Times New
Roman typeface (font size - 10, line spacing - 1).

- The drawing must have a serial number and be a complete graphic object
(grouped); the number and name are indicated outside the object (font size - 12, bold,
line spacing - 1, width placement).

- Formulas (with standard numbering) are performed in the Microsoft Equation
editor.
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