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MODERN TECHNOLOGICAL APPROACHES  

TO HONEY BEE BREEDING 
 

Modern beekeeping is an important branch of agricultural production that provides 

valuable products and plays a key role in the pollination of entomophilous crops. The 

efficiency of the industry largely depends on the technologies used for maintaining and 

breeding honey bee colonies, since colony strength, physiological condition and adaptive 

capacity directly determine the productivity of apiaries [1, 2]. Under current climatic and 

environmental changes, the preservation of colony viability has become increasingly 

important. Unstable weather conditions, deterioration of the natural forage base, prolonged 

temperature fluctuations and anthropogenic pressure negatively affect bee development, 

overwintering success and colony productivity [4, 5]. 

In this context, the improvement of technological approaches to honey bee breeding is 

one of the priority directions of modern beekeeping. Contemporary breeding technologies 

should take into account the physiological requirements of honey bee colonies, seasonal 

characteristics of colony development and modern methods for managing apiary 

productivity. Today, honey bee breeding is considered not only as a process of producing 

new colonies or replacing queens, but also as a comprehensive management system aimed at 

maintaining colony strength, enhancing adaptation to unfavorable environmental conditions 

and ensuring stable production of beekeeping products. 

One of the key elements of modern bee breeding technology is the use of nuclei and 

improved methods of queen introduction. Studies indicate that the proper selection of nucleus 

type and queen introduction technique significantly influences successful colony formation 

and queen acceptance rates [1]. Stable microclimatic conditions within nuclei, adequate feed 

supply and minimization of stress during technological manipulations contribute to improved 

reproductive efficiency of bee colonies. 

An equally important component of modern beekeeping technology is the feeding 

system. Under conditions of insufficient natural forage or unstable weather, the use of 

stimulating feeding allows beekeepers to maintain the physiological condition of bees and 

ensure intensive colony development [2]. Feeding is especially important during pre-winter 

and early spring periods, when colonies are highly sensitive to nutritional deficiencies. 

Modern technologies increasingly involve the use of “Kandy”-type feed pastes that 

provide bees with readily available energy and protein sources [4]. Research demonstrates 

that the inclusion of protein components in feed pastes positively affects overwintering 
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success, increases bee activity and stimulates brood development in spring [4, 5]. Adequate 

provision of energy and protein nutrients supports physiological processes during critical 

periods of the year and reduces the risk of colony weakening after wintering. 

Studies have also shown that the level of feed paste consumption may serve as an 

important indicator of colony physiological condition [5]. Colonies that actively consume 

feed during winter and early spring are characterized by better bee survival, higher viability 

and more intensive spring development. These findings indicate a close relationship between 

feeding systems and the adaptive capacity of honey bee colonies. 

In recent years, increasing attention has been devoted to integrated approaches to honey 

bee breeding technology that combine feeding optimization, improvement of colony 

formation methods, queen quality control and effective overwintering management. Such 

approaches make it possible not only to maintain colony strength, but also to ensure the stable 

functioning of apiaries under modern environmental challenges. This is particularly 

important under climate change conditions, when honey bee colonies are increasingly 

exposed to thermal stress and instability of forage resources. 

Modern technological approaches in beekeeping should therefore be aimed at 

increasing the biological resistance of honey bee colonies and reducing the negative effects 

of stress factors. Rational feeding organization, timely queen replacement, proper nucleus 

formation and continuous monitoring of colony strength contribute to improved production 

efficiency and sustainable development of apiary enterprises. 

Thus, modern technological approaches to honey bee breeding are based on the 

integrated combination of reproductive, nutritional and organizational measures aimed at 

maintaining colony viability and productivity. The use of stimulating feeding, feed pastes, 

protein supplements and advanced colony formation technologies contributes to more 

efficient apiary management and stable production of beekeeping products under current 

climatic and environmental changes. 
Conclusions. Modern technological approaches to honey bee breeding are based on the 

integrated combination of effective feeding systems, improved colony formation methods 
and optimized overwintering conditions. The use of nuclei, stimulating feeding and protein-
enriched feed pastes contributes to improved queen acceptance, increased colony viability 
and successful colony development throughout the productive season. Comprehensive 
improvement of bee breeding technologies is an important direction for increasing the 
efficiency of modern beekeeping and ensuring stable production under current environmental 
and climatic challenges. 

 
References: 
1. Kucher, S. O., Pastushok, R. S., & Mylostyvyi, R. V. (2024). Effectiveness of using different types of 

nuclei and methods of replanting queen bees in bags. Scientific Messenger of LNU of Veterinary 
Medicine and Biotechnologies, 26(100), 195–198. https://doi.org/10.32718/nvlvet-a10030 

2. Kucher, S. O., Pastushok, R. S., & Mylostyvyi, R.V. (2024). Growth and development of bee families of 
the user group under stimulating nutrition. Scientific and Production Journal Beekeeping of Ukraine, 
(12), 38–42. https://doi.org/10.32782/beekeepingjournal.2024.12.04 

3. Mylostyvyi, R., Lacetera, N., Amadori, M., Sejian, V., Souza-Junior, J. B. F., & Hoffmann, G. (2023). 
The autumn low milk yield syndrome in Brown Swiss cows in continental climates: hypotheses and facts. 
Veterinary Research Communications, 48(1), 203–213. https://doi.org/10.1007/s11259-023-10203-0 

4. Pastushok, R. S., Kucher, S. O., Mylostyvyi, R. V., Sanzhara, R. A., & Gutyj, B. V. (2024). The feasibility 

of using protein components in the composition of “Kandy” in preparation of bees for wintering. 

Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies, 26(101), 13–17. 

https://doi.org/10.32718/nvlvet-a10102 

https://doi.org/10.32718/nvlvet-a10030
https://doi.org/10.32782/beekeepingjournal.2024.12.04
https://doi.org/10.1007/s11259-023-10203-0
https://doi.org/10.32718/nvlvet-a10102


 Розвиток сучасної науки: актуальні питання теорії та практики 
.  

 
386 

5. Sanzhara, R. A., Kucher, S. O., Pastushok, R. S., Mykolaichuk, L. P., Gutyj, B. V., & Mylostyvyi, R. V. 

(2025). The efficiency of feed paste consumption affects wintering success and subsequent colony 

development in honey bees. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies, 

27(102), 52–56. https://doi.org/10.32718/nvlvet-a10208 

6. Varkholiak, I. S., Gutyj, B. V., Gufriy, D. F., Sachuk, R. M., Mylostyvyi, R. V., Radzykhovskyi, M. L., 

Sedilo, H. M., & Izhboldina, O. O. (2021). The effect of the drug “Bendamine” on the clinical and 

morphological parameters of dogs in heart failure. Ukrainian Journal of Veterinary and Agricultural 

Sciences, 4(3), 76–83. https://doi.org/10.32718/ujvas4-3.13 

  

https://doi.org/10.32718/nvlvet-a10208
https://doi.org/10.32718/ujvas4-3.13

