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Introduction
The productivity of a beehive is a direct function of its internal resource economy. Two of the most metabolically costly activities are wax biosynthesis, which consumes
approximately 8 kg of honey to produce 1 kg of wax, and the rearing of a non-productive drone caste. This paper introduces a system of precision-engineered frames
that eliminates these two primary metabolic costs, redirecting the colony’s entire energy budget toward expanding the worker bee workforce and, consequently, to an
exponentially greater honey production.

Methodology
The system utilizes frames injection-molded from food-grade polymer, featuring
fully drawn combs that eliminate the metabolic cost of wax. The core innovation
is the demographic control achieved through cell geometry:

• 5.0 mm Worker Cells: This fixed diameter serves as a constant tactile
stimulus for the queen to lay only fertilized (diploid) eggs, which develop into
workers.

• Drone Control: The queen is physically prevented from laying unfertilized
(haploid) eggs, as the larger 6.5 mm drone cells are absent.

• Result: A 17.6% net gain in the worker bee workforce by converting the 15%
of comb area that would be dedicated to drones.

Dimensional comparison of worker and drone cells. Comparative model of brood area optimization.

Plastic honeycomb model for honey production. Device for honey extraction from the engineered comb.

Results
The analysis projects a 123.5% increase in productivity. The table below details
the comparative production model, based on a 20 kg baseline for a standard hive.

Analyzed Parameter Control Hive Optimized Hive
Baseline Production 20 kg 20 kg
Honey Cost for Wax 15.2 kg 0 kg
Honey Cost for Drones ∼6 kg 0 kg
Additional Workforce N/A +17.6%
Additional Production 0 kg +3.5 kg
Est. Total Production 20 kg 44.7 kg
Percentage Increase – +123.5%

The total estimated production (44.7 kg) is the sum of the base-
line (20 kg) plus the gains from eliminating metabolic costs (21.2
kg) and the additional production from the larger workforce (3.5 kg).

3D printed plastic frame with an exclusive design.

Engineered frame and honey extraction device. Engineered frame with the extraction device fitted.

Discussion
The projected 123.5% productivity increase represents a paradigm shift, moving from managing external factors to optimizing the hive’s internal bio-economy. A crucial
secondary benefit is the biomechanical control of the Varroa destructor mite, the greatest health threat to Apis mellifera worldwide. By eliminating drone cells—the
mite’s preferential reproductive site—we break its life cycle, drastically reducing infestation pressure and the need for chemical acaricides.

Conclusion
This technology is not just a new type of frame, but a strategic platform for
managing hive demographics, health, and productivity. By reallocating the colony’s
energy from metabolic costs to value-generating activities, the system enables
a transformative increase in honey yield and workforce size, fostering a more
profitable, resilient, and sustainable beekeeping practice.
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Background and PURPOSE: The “Bee Garden” Melliferous Flora Garden, located in Yunquera (Málaga, Spain) within 
the Sierra de las Nieves National Park, is dedicated to the conservation and promotion of melliferous plants essential 
for pollinators. This study aims to characterize the beekeeping flora of the garden and highlight its importance for 
environmental awareness and education, as well as for raising awareness among tourists in the region.

Problem Description: The decline of bee populations and other pollinators is a global concern affecting biodiversity and 
food production. Habitat loss and the reduction of food resources are key factors in this problem, compounded by the lack 
of public awareness about the importance of these insects.

METHODOLOGY: An inventory of the plant species present in the garden was conducted, evaluating their contribution to the 
bees’ life cycle. Methods included direct observation and sample analysis to identify and classify the plants. Additionally, 
most visitors increased their knowledge of honey flora and recognized the need to protect pollinators after their visit to 
the garden.

Results and CONCLUSION: The results reveal a rich diversity of melliferous species in the garden, each providing vital 
resources at different times of the year. Key species such as rosemary, thyme, and lavender are highlighted. This garden 
is not only a refuge for pollinators but also an educational tool for public and tourist awareness on the importance of 
conserving these spaces. Most visitors increased their knowledge of melliferous flora and recognized the need to protect 
pollinators after visiting the garden.

Practical Implications for Beekeepers: Beekeepers can benefit from implementing similar gardens, fostering biodiversity 
and ensuring continuous food resources for their hives. Creating such spaces can help mitigate the effects of climate 
change and habitat loss, promoting the sustainability of bee populations and apicultural production. Moreover, melliferous 
flora gardens can attract ecotourism, providing an additional source of income and raising visitor awareness about the 
importance of pollinators.
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This article explores the innovation provided by designed frames in beekeeping, enabling effective population control 
that allows the creation of hives composed exclusively of queen bees and worker bees, without the presence of drones. 
This approach has the potential to amplify honey production while reducing resource consumption within the hives. The 
frames are designed in specific sizes to meet the morphological needs of workers and queens, optimizing internal space 
and reproductive efficiency. By eliminating drones, the hives can direct all the energy of the worker bees toward nectar 
collection and honey production, resulting in a significant increase in productivity. This configuration not only maximizes 
honey production efficiency but also reduces resource consumption, such as food and space, that would otherwise be used 
for drone rearing. The modular structure of the frames allows for customization that meets the biological requirements of 
the bees, promoting a more efficient working environment.

Moreover, the use of designed frames facilitates hive management, enabling beekeepers to extract honey directly in 
the apiary without the need for transportation to honey houses. This reduces operational costs and the time spent on 
maintenance, promoting a more sustainable and profitable beekeeping practice.

The proposal for hives exclusive to queens and workers, combined with the use of designed frames, represents a 
revolution in modern beekeeping. This approach not only improves efficiency and profitability but also contributes to 
sustainable beekeeping practices, minimizing environmental impact and enhancing the quality of apicultural products. 
With the implementation of this technology, it is expected that small and medium-sized producers can increase their 
competitiveness in the market, meeting the growing demand for high-quality honey and responsible management 
practices. This innovative method offers a pathway to a more productive and sustainable future for the beekeeping 
industry, benefiting both producers and consumers alike.


