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Importance of Animal Welfare Aspects in Modern Society

Toomas Tiirats'
I Institute of Veterinary Medicine and Animal Sciences, Estonian University of Life Sciences, Tartu, Estonia

toomas.tiirats@emu.ee (T. Tiirats)

Animal welfare refers to the ethical treatment and quality of life for animals, encompassing their physical and mental
wellbeing. It is upheld through various frameworks like the Five Freedoms, ensuring freedom from hunger, discomfort,
pain, injury, and fear. Additionally, the Three Spheres model considers the animal's biological functioning, natural living,
and affective states. These frameworks are further elaborated through the Five Domains model, addressing nutrition,
environment, health, behavior, and mental state. Animal Need Indexes quantify these aspects to evaluate welfare
comprehensively.

Improving farm animal welfare can yield significant benefits, balancing costs and benefits for both animals and producers.
Societal attitudes toward animal welfare play a crucial role, influencing policies and practices. As society becomes more
aware and compassionate, there is a growing demand for higher welfare standards in agriculture and other industries.
Ultimately, promoting animal welfare is not just morally imperative, but it also contributes to a more harmonious and
sustainable society, where the wellbeing of all beings is valued and prioritized.

Keywords: Animal Welfare, Frameworks, Sustainable Society.
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Veterinary Education at Samtskhe-Javakheti State University (updated version)

Levan Makaradze', Nino Milashvili!, Lasha Avaiani!

! Faculty of Engineering, Agricultural and Natural Sciences, Samtskhe-Javakheti State University, Akhaltsikhe,
Georgia

Imakaradze@yahoo.com (L. Makaradze); n.milashvili@gmail.com (N. Milashvili);
lavaliani@landolakes.com (L. Avaliani)

The paper presents an analysis of the historical facts, which are related to the accreditation of integrated master's and
doctoral educational programs of veterinary medicine at the university, the teaching-learning process, international
cooperation and the current and future perspective of training qualified staff in veterinary medicine.

Keywords: Veterinary Education, Cooperation, Reforms, Perspective.
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The Peculiarity of the Spread of Mycotoxins in the Grain-Producing Regions of
Georgia

Tamar Akhaladze!, Amrosi Tchkuaseli', Avtandil Chagelishvili!, Maia Khutsishvili-Maisuradze!

! Institute of Animal Husbandry, Agricultural University of Georgia, Thilisi, Georgia
t.akhaladze999@gmail.com (T. Akhaladze)

In Georgia, as in the whole world, one of the main problems of industrial animal husbandry is the provision of food base.
More than 70% of the grain crops produced are used as a feed base for livestock. Any factor that affects the safety and
security of manufactured feed and feed ingredients is a significant limitation for livestock enterprises.

Food contamination by various fungi is not a new problem. Due to their high adaptability, these microorganisms pose a
serious threat to the animal feed industry.

Both grain and other foodstuffs can be contaminated with secondary metabolites of fungal diseases - mycotoxins.

Mycotoxins are structurally diverse low molecular weight metabolites that are produced mainly as a result of the presence
of Aspergillus, Penicillium and Fusarium species.
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In livestock production, it is quite difficult to calculate losses caused by food, although there is information that the
economic losses caused by microscopic fungi, according to FAO data, reach 30 billion dollars per year in the USA only
as a result of crop losses, and the loss due to aflatoxin contamination/degradation of corn kernels is 400 million dollars
per year.

The paper presents the features of grain contamination with mycotoxins in the grain-producing regions of Georgia.
Specifically, an analytical review of corn and wheat mycotoxin contamination with respect to four toxins: aflatoxin
(AFLA B1), deoxynivalenol (DON), zearalenol (ZON), trichothecenes (T2 HT?2) is presented.

Keywords: Animal Nutrition, Hygiene, Safety, Safety, Mycotoxins.
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Initiative Group of Young Researchers in the Field of Veterinary Medicine at
Samtskhe- Javakheti State University - Achievements and Perspective

Levan Makaradze!, Nino Milashvili!, Levan Jalagonia (student)!, Ketevan Jalagonia (student)!

1 Faculty of Engineering, Agricultural and Natural Sciences, Samtskhe-Javakheti State University, Akhaltsikhe, Georgia
2 Faculty of Social Sciences and Health, Shota Meskhia Sate Teaching University of Zugdidi, Zugdidi, Georgia

Imakaradze@yahoo.com (L. Makaradze): n.milashvili@gmail.com (N. Milashvili); levanijalagonia8@gmail.com (L.
Jalagonia)

The paper describes unprecedented research carried out by student researchers for the first time in the history of the
Georgian veterinary medicine, which was conducted in compliance with the rules of personal and environmental safety
and was connected to the preparation of a bird skeleton and a set of corresponding skeletal bones. The work illustrates
skeletons of different kinds of animals and birds prepared by the students.

Keywords: Student Research, Learning/Teaching, Osteology.
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The First Scientific Research of Veterinary Hygiene, Sanitation and Ecology in
Transcaucasia

Koba Mikadze', Grigol Mamatsashvili', Rusudan Uridia!, Tengiz Kurashvili'
! Faculty of Veterinary Medicine, European University, Thilisi, Georgia

mikadze.koba@eu.edu.ge (K. Mikadze); grigol.mamatsashvili@eu.edu.ge (G. Mamatsashvili);
rusudan.uridia@eu.edu.ge (R. Uridia); tengiz.kurashvili@eu.edu.ge (T. Kurashvili)

The paper gives a brief historical overview of the first scientific center of veterinary hygiene, sanitation and ecology in
the Transcaucasian region. In 1969, the Transcaucasian department of the Scientific-Research Institute of Veterinary
Sanitation was established in Tbilisi. At first, research was carried out by several scientists-collaborators in order to
develop and implement aerosol methods in veterinary medicine. Gradually, the organization expanded into a
Transcaucasian branch. The founder of the institute was T. Chkonia. Later the Institute was led by doctor, currently
academician T. Kurashvili, and G. Chimakadze.

Development of remedial measures for aerosol forms - implementation, optimizing hygienic conditions in livestock and
poultry industrial facilities, decontamination-use of animal waste, hygienic rationale for the safe use of polymer materials
in the construction of farms, recommendations for improvement the sanitary quality of milk — this is a short list of studies
performed in the Transcaucasian branch of veterinary sanitation. These scientific investigations led to improvements in
animal health and productivity, increasing economic efficiency and optimizing ecological conditions of the region.

Keywords: Hygiene, Sanitation, Ecology.
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Study of the Reactogenic and Immunogenic Properties of the Theileriosis Vaccine in
Cattle

Shota Nebieridze!, Maia Kereselidze!, Nino Milashvili?, Galia Tskvitinidze!, Koba Mikadze', Eka
Chachua?®, Nunu Omarashvili?

! Faculty of Veterinary Medicine, European University, Thilisi, Georgia
2 Veterinary Department of the Faculty of Engineering, Agricultural and Natural Sciences, Samtskhe-Javakheti
Sate University, Akhaltsikhe, Georgia
3 Faculty of Social Sciences and Health, Shota Meskhia State Teaching University of Zugdidi, Zugdidi, Georgia

shota.nebieridze@eu.edu.ge (S. Nebieridze); maia.kereselidze(@eu.edu.ge (M. Kereselidze);
n.milashvili@gmail.com (N. Milashvili); galia.tskvitinidze@eu.edu.ge (G. Tskvitinidze);

koba.mikadze@eu.edu.ge (K. Mikadze)

The paper discusses the issue of maintaining animal health, in particular, the prevention of theileriosis in cattle.
Theileriosis is an acute or subacute protozoan disease of cattle. It is caused by Theileria anullata from the genus
Theileridae. The disease is widespread all over the world, especially in the southern countries, it is also found in Georgia,
which causes great economic losses to livestock and often the solution is lethal. Our aim was to study the issues of
immunity formation and immunization-induced reactogenicity in animals immunized with theileriosis vaccine. In order
to study this, we vaccinated 8 calves aged 6-8 months with a live cultural vaccine against Theileriosis. The vaccine was
injected into the middle third of the neck subcutaneously in doses of 1 and 4 ml, respectively, containing 105 cells infected
with Theilers. Two healthy animals were left as control. During the observation period, the immunized animals were
subjected to daily clinical examinations. As a result of trials, it was revealed that the given vaccine is immunogenic and
less reactogenic.

Keywords: Theileriosis, Immunity, Protozoa, Reactogenic.
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Biopotential

Giorgi Meskhi!
! Faculty of Engineering, Agricultural and Natural Sciences, Samtskhe-Javakheti State University, Akhaltsikhe, Georgia
george.meskhi@yahoo.com (G. Meskhi)

The paper presents mechanisms of formation of biopotential in living organisms are presented, the role of biopotential
in the aspect of researching the state of various organs and their functioning is discussed, ways of improving the
methods of medical diagnosis through it are proposed.

Biopotential (bioelectric potential, biocurrent) is generated as a result of the most complex physiological processes in a
living organism. Electrical charges of different concentrations of chemical elements (Na+, K+, Ca+, Cl-, etc.) with
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different types of electrochemical activity are formed mainly in nervous, muscular, glandular and other systems in the
form of "excitable cells". Biopotential is the potential difference between two points of excitable and non-excitable
living cells, which reflects their bioelectrical activity. The generation of biopotential in living systems is caused by the
formation of physico-chemical gradients in different tissues. The "semi-permeability" function of the plasma membrane
in relation to the cell here also determines the asymmetric arrangement of different charges inside the cell and on its
surface and, therefore, the potential difference. The biopotential reaches its maximum value (= 50 - 100 millivolts)
during its generation (= 0.1 - 1 millisecond) and then slowly (= 0.01 - 1 second) disappears, it is characterized by
periodicity, then it is recharged, the polarity changes (reverse). In some important organs, the biopotential is even
smaller (tens of microvolts).

In terms of further expansion and improvement of modern diagnostic studies, it is important to create medical
technological ultra-sensitive methods: use of nano-sized sensors (nanotubes), registration of record "weak" biodens,
etc., simultaneous and long-term (in passive and active conditions of the organism) recording and analysis of the
electrogram of different organs using existing methods. Simultaneous research of radiation from organs and cells along
with biopotential is interesting. It is necessary to update these processes with modern physics and mathematics models.
The problem of background (noise) in the study of weak signals is important, as well as the use of specially designed
computer programs in data processing.

Keywords: Biopotential, Cell; Physiology, Electrogram, Diagnosis.
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Exploring the Impact of Physicochemical Properties on Phage Pharmacokinetics: A
Study of E.coli Podoviridae Phages

Besarion Lasareishvilil2, Giorgi Esitashvili!, Khatia Motskobili!, Ramaz Gilauri', Lela
Dumbadze!, Marina Tediashvili?, Zuzanna.Kazmierczak*, Krystyna Dabrowska*, Ekaterine
Jaiani2, Volodymer Tarabara?

1 School of Veterinary Medicine, Agricultural University of Georgia, Thilisi, Georgia
2 Eliava Ingtitute of Bacteriophage, Microbiology and Virology, Thilisi, Georgia
3 Michigan State University, East Lansing, USA
4 Hirzhfeld Ingtitute of Immunology and Experimental Therapy, Wroclaw, Poland

b.lasareishvili@agruni.edu.ge (B. Lasareishvili)

Bacteriophages hold significant promise for combating antimicrobial resistance. Understanding their pharmacological
indicators is crucial for developing effective phage therapeutics, necessitating investigation into their optimal
administration routes and doses. Variations in bacteriophage characteristics, including delay and circulation in the body,
underscore the need to identify factors influencing their pharmacokinetic properties. We hypothesize that shape, size,
charge, and hydrophobicity influence phage circulation and residence time.

We evaluated ten Podoviride morphotypes of E. coli bacteriophages, assessing their dimensions, hydrophobicities, and
charges, and selected three with varying charge and hydrophobicity profiles. Pharmacokinetic parameters of these phages
were studied in outbred, intact female CD1 mice (18-20 g), administered intraperitoneally at 6x108 PFU. Phage
concentrations were monitored in various organs over time (1, 6, 12, 24, and 72 hours) using the agar overlay method on
relevant bacterial hosts.

All three phages exhibited similar organ distribution patterns, with peak concentrations in the blood at 1, 6, and 12 hours.
Spleen concentrations surpassed those of other organs, followed by the liver, kidneys, and lungs, with minimal presence
in the brain. Phage titer declined fastest in blood and liver, and slowest in spleen, lungs, and brain, with spleen consistently
harboring the highest phage numbers. By 72 hours, phages were undetectable in blood but persisted in organs at levels of
101-104.

These findings highlight the influence of phage physicochemical properties on their pharmacokinetic characteristics,
offering insights into the rational design of phage-based therapeutics.

This work was supported by Shota Rustaveli National Science Foundation of Georgia (SRNSFG) NeYS-21-3118

Keywords: Phage hydrophobicity, Phage Charge, Phage Half-Life, Phage Pharmacology.
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Salmonella survives for a long time in different environments, and under favorable conditions they begin to reproduce
intensively.

Salmonella is well adapted to the bird's organism, and this is one of the frequent reasons for the development of toxicoses
and toxicoinfections in humans. In unsanitary farms, salmonella infects both young and adult birds, and infected birds
remain constant carriers that excrete the pathogen of salmonellosis with their feces and develop immunity, while weak
birds cannot fight against the pathogen that has entered the body.

The main way to prevent the spread of salmonellosis is to eliminate the spread of the pathogen from the food chain. It is
also important that the disease does not spread in the breeding and laying forms, because the disease can be transmitted
to their further production ring (broiler, layer).

The disease spreads both vertically and horizontally, therefore, it is necessary to implement biosafety norms in farming.

In the prevention of poultry salmonellosis, a complex approach is necessary, which takes into account veterinary-sanitary
measures to prevent the introduction of the pathogen into the farm, constant monitoring, and the use of highly effective
specific and non-specific means.

Continuous microbiological control of both food and water is required. It is necessary to thermally treat food (granulation),
as well as to use preparations containing organic acids in water.

The paper discusses the study of Salmonella, which was carried out in the veterinary diagnostic laboratory "Sana" of LTD
"Chirina". ISO standards and polymerase chain reactions were used for diagnosis.

Keywords: Salmonella, Bird, Biosafety, ISO Standards, Polymerase Chain Reactions.
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Avian adenoviruses (FadV) are non-enveloped DNA viruses that belong to the group of viruses of the Adenovirus species
of the Adenoviridae family. All FadVs are divided into 5 types according to the data of restriction analysis and the length
of DNA genome fragments after restriction with endonucleases BamHIIl and Hindlll, and according to the data of the
cross-neutralization reaction - into 12 serotypes.

In farms of different countries of the world, adenovirus is released in birds without visible clinical signs, and in clinically
healthy birds, antibodies against the pathogen can be detected. Infection of chickens with FadV of some species causes
disease of varying complexity with characteristic clinical and pathological signs, the most common of which are inclusion
body hepatitis (IBH) and hydropericarditis syndrome (HPS). Hydropericarditis syndrome is mostly caused by FadV-4,
and hepatitis, characterized by the formation of round inclusion bodies in broiler hepatocytes at 1-7 weeks of age, by
other serotypes, mostly FadV-2, FadV-6 and FadV-8. In this case, mortality can reach 15%, although the disease has been
described in birds of other age groups and oviparous direction.

The aim of our work is to study and diagnose the biological properties of avian adenovirus. FadV ELISA is used for
diagnosis and monitoring in the veterinary diagnostic laboratory "Sana".

The isolate from the broiler was identified as adenovirus type D. In experimental oral infection in chicks, the virus caused
macro- and histopathological changes in the tissues of internal organs (liver and kidney) and the formation of basophilic
inclusions characteristic of IBH in the liver. The presence of adenoviral DNA is confirmed by polymerase chain reaction.
The virus caused the production of specific antibodies.

Keywords: Adenovirus, Virus, DNA Genome, Polymerase Chain Reaction.
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Products
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Food safety refers to the protection of consumers from risks caused by food consumption. The risk of infection caused by
food consumption for the human body is 30-80%. Food hazard refers to the contamination of food products with
biological, physical or chemical agents, which harms the health or life of the consumer.

The spread of microorganisms depends on the type of microbe, strain, geographic location, speed/ability of pathogenic
microorganism to spread, density, microbial interactions affecting them, and more.

Todays, it is unmistakable that a properly implemented disinfection policy and procedure has one of the most important
places in the system of measures that ensure the increase in animal and poultry productivity and the quality of product
safety.

Based on all of the above, the subject of the research is the study of the relative effectiveness of disinfectants in the
production process of chicken meat and meat products against standard and endemic bacterial strains.

The relevance of the research is related to the meat processing enterprise of LTD "Chirina", as in the production process,
the disinfectants used for effective washing-disinfection were studied in a laboratory. The research was carried out in
order to control the sanitary-hygienic quality of the enterprise, incorrect percentage dilution of disinfectants, reduction of
sanitary-hygienic quality of products and contamination of products with bacterial flora.

The study is valuable from a practical point of view, as a combination of internationally recognized standards is used.
The results caused significant shocks, because the previously existing internal standard, which was related to the
percentage dilution protocol of disinfectants used in the washing-disinfection process of the enterprise, was modified.

Keywords: Food Safety, Microorganism, Microbe, Strain, Washing-Disinfection.
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Infectious bronchitis of birds is a highly contagious acute viral disease. It is characterized by respiratory and uremic
symptoms and reduces egg production for a long time. The virus that causes infectious bronchitis is a member of the
coronavirus family, a virion. The virion is polymorphic, 65-135 nm in size. Virus transmission in birds lasts up to 12
months.

Chicks up to 30 days old are in the risk group of infectious bronchitis. Disinfectants have a bactericidal effect against
infectious bronchitis within 5 minutes.

Infectious bronchitis is diagnosed as a result of epizootic, clinical, pathological anatomical dissection and serological
studies. For serological selection, vaccination method and prediction of the next vaccination date.

The serological studies discussed in the paper were conducted in the veterinary-diagnostic laboratory "Sana" of LTD
"Chirina". The ELISA method of the Dutch company "BIOCHEK" and the American company IDEXX has been
implemented in the laboratory. In order to correctly interpret serological studies, we use the basic and standard post-
vaccination table of the companies mentioned above.

Basic vaccination data allows to prevent viral diseases and constantly control the vaccination program and method.

Through serological monitoring, it can be concluded that the vaccination of 1-day-old chicks NOBILIS IB 4/91 and
NOBILIS 1B MAS by the conveyor method of aerosol spraying gives appropriate titers against infectious bronchitis
disease and covers only the following strains: 4/91 and MAS. Based on the monitoring of serological research, the method
of aerosol vaccination in water was developed in the company LTD "Chirina" and on the 12th day VIR 118 strain "strain
1494" was added using the above-mentioned vaccines. Using the above-mentioned vaccination, the bird is protected from
infectious bronchitis, which is confirmed by IFA and molecular studies.

Keywords: Infectious Bronchitis, Virus, Vaccination, Strain.
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Antibiotic Resistance and Effectiveness of Microbes
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One of the determining factors of effective antibiotic therapy of infectious diseases is the use of broad-spectrum drugs.
This factor is particularly relevant in relation to the emergence of resistant strains of microbes, which is characterized by
a significant growth trend and requires determining the antibiotic sensitivity of the causative agent in each specific case.
The researches revealed the polyresistance of pathogenic strains of staphylococcus isolated from mastitis cows to
azithromycin, ceftriaxone, streptomycin, amoxicillin, vancomycin, methicillin and tobromycin, resistance of
staphylococci isolated from domestic dogs to penicillin and erythromycin, and to erythromycin and TNF 600 of powdery
mildew isolates.

The obtained results are correlated with the data available in scientific publications and are an indication of antibiotic
resistance of microbes on a global scale.

Keywords: Adaptation, Antibiotic, Escherichia, Therapy, Microorganism, Mutation, Prevention, Resistance.
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Evaluation of Urine Samples of Diabetic Rats Treated with Metformin and Different
Natural Product Combinations

Yeliz Kaya Kartal', Tevhide Sel'
1 Faculty of Veterinary Medicine, Ankara University, Ankara, Turkey
yelizkaya06@gmail.com (Y. Kaya Kartal)

The aim of this study is to discover the interactions between the combination of medicine and natural products on
urinalysis. For this reason, metformin was selected, and 3 different natural products (cherry laurel extraction, rutin
flavonoid and alpha lipoic acid) were selected to see the drug interaction. Before starting the experimental study, the
animals were divided into 6 groups, and with the exception of the first group (healthy control), type 2 diabetes was
established in the other groups with streptozotocin (65 mg/kg, i.p) and nicotinamide (110 mg/kg, i.p). The drug and natural
products were administered orally for a period of 84 days and the urine samples were collected during the anesthesia
procedure at the end of the experiment. The urinalysis (glucose, ketone and protein) was done with a dipstick. The
results were scored between 0 and 3 and Kruskal Wallis analysis was. There was a significant difference between the
untreated diabetic group and the other groups (control, diabetic+metformin and diabetic+metformin+natural products) in
glucose, but ketone and protein analysis did not show any statistically significant differences. The results showed that
glucosuria is an important parameter for diabetes even doing with a dipstick. The presence of ketonuria could be due to
starving because the urine samples were collected after an overnight fasting. The presence of protein in all animals could
be due to microalbuminuria which is a physiological condition. As a conclusion, the use of metformin and natural
product+metformin combinations decreased the glucose output in urine. Still urinalysis of diabetic rats is rare, so further
research is needed about urinalysis in laboratory rats.

Keywords: Diabetes, Drug, Natural Products.
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Changes of the Urinary Behaviour in Geriatric Feline Patients — A Comparative
Ethological Case Study

Simona Nicolae!, Iuliana Codreanu!
1 Faculty of Veterynary Medicine, University of Agronomic Sciences and Veterinary Medicine, Bucharest, Romania

iulianacod@yahoo.com (I. Codreanu)

The urinary behavior is, invariably, correlated with the dipsic behavior, therefore will be influenced by the same
physiological factors, one of the most important being the individual's age. We studied the urinary behavior’s
physiological variations on a group of 10 healthy geriatric feline patients (>8 years old), by determining the following
parameters: the average number of urinations/24 hours, the average duration/urinating session, the total duration of the
urinary behavior manifestation/24 hours and the average number of approaches to the litter box, without urinating/24
hours. The patients were monitored individually for 5 consecutive days, we performed ethograms and, based on the data
obtained, the average value of each studied parameter was calculated and compared with the average values of other age
groups (adults and youth). For the studied group, the average number of urinations/24 hours was higher (by 19.5%) than
in adults, the average duration of a urination session was longer than in other age groups, while the highest value of the
average duration of the urinary behavior manifestation/24 hours was also observed (166.28 seconds). Worth mentioning
is the high value of the number of approaches to the litter box, without urinating/24 hours, also observed in the geriatric
patients, the average value obtained being approximately 2.5 times, respectively 3.7 times higher compared to the youth
group and, respectively, the adult group. This aspect may be due to a decrease of the bladder's tonus or because of the
involution depression, which can cause repetitive behaviors and stereotypies in this age category.

Keywords: Geriatric Felines, Urinary Behavior, Ethogram.
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Finding, Studying, Perfecting and Creating Collection Flocks of Aboriginal (Imeruli,
Tushur) Breeds of Sheep in Georgia on the Verge of Extinction
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Two aboriginal breeds of sheep are bred in Georgia - Tushur and Imeruli. In the recent past, we had 2.2 million sheep and
goats. Today, the number of animals has decreased and amounts to 863.8 thousand animals, which is caused by the lack
of winter pastures (more than 300 thousand hectares of pastures were rented in Dagestan, where more than 800 thousand
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sheep wintered). At present, the process of breeding both Tushur and Imeri sheep is chaotic. The breeding activity has
been stopped, which has a negative impact not only on sheep breeding, but also on animal husbandry as a whole.

Tushur sheep are hardy and easily assimilate high mountain pastures at 2500-3000 m above sea level. This breed can
move from winter pastures to summer pastures 1000-1200 km per year. The best carpets are made from the wool of
Tushuri sheep, and the best-tasting Gudi cheese is made from milk.

Imeri sheep originated in historical Kolkheti before 1000 BC. At first, they gave soft wool. It is distinguished by
polyestrousness, multifertility, earliness and high vitality. Its fertility rate is 200-250%. It gives an average of 2 lambs per
year, and some individuals give 2-3 lambs. It is worth noting the taste qualities of the meat of this breed, it does not have
a specific smell. Due to especially numerous and early births, it is possible to get 7-8 lambs per year from one ewe,
because the lambs of this breed are trained at the age of 5-6 months and give offspring in the same year.

Today, it is necessary to create at least one breeding flock (1000 in Tushur and 300 in Imerul) to save unique breeds that
are on the verge of extinction.

Keywords: Drum, Polyesterity, Multifertility, Earliness.
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Possibilities of Introduction of Circular Economy in Farms

Ketevan Lataria!
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Circular economy is the concept of green economy development and sustainable development. The transition to such a
model of economy will help to achieve the goals of sustainable development. Circular economy is recognized as a tool to
reduce waste and food losses.

In this work, the essence of the circular economy and the principles of its promotion in the agricultural sector are defined.
Possibilities to solve the challenges of food losses and agricultural waste with a circular economy approach are analyzed.
Foreign experience has been discussed, qualitative research has been conducted with a focus group, with local farmers on
the conversion of waste into compost, animal feed, and the use of biogas. This study revealed low awareness among
farmers about the effectiveness of using agricultural residues for their crops (as fertilizers).

This paper concludes that raising farmers' knowledge on the possibilities of circular agriculture will help increase food
production and reduce the use of chemical fertilizers on farms.

Keywords: Circular Economy, Food Losses, Agriculture, Waste.
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Effectiveness of Treatment of Postpartum Gynecological Diseases of Cows Using
Herbal Preparations '""Protoplasm 10%" and '""Rumiphos"

Marina Tchikaidze'?, Nikoloz Zazashvili!, Mikheil Chichakua', David Bostashvili'»?
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The paper discusses a scheme for the effective treatment of postpartum gynecological diseases of cows using the
antibacterial drug “Ceftivil” and the herbal drug “Protoplasma 10%” and “Rumifos”. Research has confirmed that herbal
preparations enhance the effect of Ceftivil, quickly restore the reproductive functions of cows, and shorten the time of
treatment and recovery. They also do not have milk restriction period, which eliminates the economic losses associated
with milk rejection, and increases the environmental and economic efficiency of milk production.

Keywords: Herbal Preparation, Protoplasma, Rumifos, Endometritis, Postpartum Diseases, Complex Treatment.
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Emission Reduction Measures in the Poultry Industry
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One method to counter the effects of negative climate change on the poultry industry is tounderstand how these changes
will affect the industry and how to minimize these effects. Birds are particularly vulnerable to climate change because
normal bird life can only occur within narrow temperature ranges. Commercial poultry farmers should consider how to
adapt their business to these climate changes now to reduce the subsequent negative impact on profits and mitigate
business risks. Negative climate change increases risks for agriculture, but at the same time, it increases demand for food
and meat products in particular. In this aspect, there are both risks and additional opportunities. With global climate
change, one of the most important factors affecting business profitability is genetics - farmers who use poultry of good
genetics adapted to the available conditions will make more profits.

Keywords: Climate Change, Emission Gases, Animal Husbandry.
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Selection and Reproduction of the Georgian Mountain Gray Bee
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The breeding merits of the Georgian bee in general, including its populations, are recognized by the world society of
beekeepers. It should have been clear to almost everyone that the country should be alerted to this material. Despite this,
along with the destruction of the entire breeding network, Georgian bees and their populations were sacrificed for
extermination.

Currently, selection works are being carried out by the scientific research center in the village of Mukhuri of the
Chkhorotsku municipality in Georgia:
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1. A mass census-inspection of beehives was carried out in the traditional centers of Maghreb population distribution
using the expeditionary method. The best apiaries with all the characteristics characteristic of the Maghrian population
were identified and selected.

2. In the selected apiaries, the biological-economic and external indicators of the bee families were studied to identify the
best families.

3. An artificial (instrumental) insemination laboratory of queen bees was organized at the beekeeping test base of the
scientific research center of the Ministry of Agriculture in the village of Mukhur, Chkhorotsku municipality.

Within the framework of the research, a reproductive apiary was created, where it is reared, selection works are carried
out. Through individual selection, the mother bees are strictly selected according to the characteristics characteristic of
the Georgian bee population, and they are checked for the quality of the offspring. Completing the breeding core with the
best broodmare and broodmare families. At the same time, in bee families, 6 main exterior signs determining breed are
tested in a laboratory way (prong length, wing length-width, cubital index, length and width of tergite III) and economic
indicators are recorded.

Keywords: Selection, Population, Reproductive Beehive.
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Introduced Holstein Breed Livestock in Georgia
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The presented article aims to discuss the possibility of Holstein breed cattle’s introduction in the Kakheti intensive
agricultural zone of Georgia and the phenotypical, internal, and external peculiarities of the dairy cattle researched by the
authors. In addition, the authors analyzed the scientific research regarding the important factors contributing to the
successful breeding of Holstein livestock in local natural and climate conditions. The study of the acclimatization process
of the Holstein breed demonstrated that the heat resistance index in newly born cows was 2.2-3.3 units lower than in non-
parturient cows. Adhering to the recommended amount and quality of nutriment ration ensured normal health conditions
in cattle and maintained the appropriate level of reproductive ability. The locally produced cows from the introduced
Holstein cattle lagged behind the European standard of the Holstein breed by only 2-3 % in terms of live weight and
height. Given the conditions of Georgia, it should be mentioned that the received data can be considered acceptable. As
for the task of bringing arterial pulse and breathing rate to the norm — it became possible after installing recirculating fans
in cow stalls. Thus, the clinical analysis as well as live weight growth and development dynamic of the tested Holstein-
type heifers demonstrated that the tested indices were within the physiological norms. Based on the results obtained from
the research and the conclusions drawn, practical suggestions and recommendations were developed for the correct
management of fodder nutrition for cows during heat stress. This is a valuable material for farmers which will enable
them to effectively conduct targeted activities.

Keywords: Holstein, Adaptation, Productivity, Growth and Development.
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