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Preliminary Study on Predicting Colony Population and Establishing
Mathematical Models for Apis cerana Beekeeping
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Abstract: Establishing a digital model for Apis cerana apiary management is a crucial step in accurately predicting
honeybee population and evaluating the advantages and disadvantages of different rearing methods. Based on previous
research on the correlation between the queen’s egg-laying rate and colony strength, this study established a mathematical
formula for predicting honeybee population. The predicted value of honeybee population = the daily egg-laying rate of the
queen corresponding to the baseline colony populationxthe predicted days (20 or 40 days)/ 3000+ the number of frames
of the colonyxthe survival rate of bees corresponding to the predicted days. This formula is used to predict the colony
population for different management practices, such as single-queen hives with 3 frames and one shallow super, single-
queen hives with 6 frames and two shallow supers, and double-queen hives with 16 frames and three shallow supers. The
predicted colony population closely matched the actual colony population, with an accuracy rate ranging from 88.8% to
96.9%, indicating high consistency and suitability for guiding practical production. The results also indicate that the use of
shallow supers, which ensures high egg-laying rates by the queen and superior honey quality, represents the most advanced
method currently available for Apis cerana beekeeping.
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