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INTRODUCTION

 Pollination services are critical for both agricultural productivity and environmental sustainability. Approximately 73% of cultivated plant 
species worldwide depend on bee pollination to some extent. However, in Brazil, the commercial use of managed honeybee colonies for 
crop pollination remains underdeveloped, despite its estimated annual economic value of USD12 billion. The limited adoption is mainly 
due to the lack of beekeeper training and the absence of a structured migratory beekeeping system. 
 This study evaluates the quality of Africanized honeybee colonies (Apis mellifera) used in soybean (Glicine Max) pollination and 
assesses whether this practice strengthens colonies, potentially reducing the need for artificial supplementation. 

METHODOLOGY
 Thirty-three Langstroth hives with standardized brood and food 
frames were transported from a permanent apiary in Ribeirão 
Preto city, São Paulo, Brazil, to a soybean field in Anhumas city, 
São Paulo, where they remained for 12 days during the R2/R3 
flowering stage. The hives were divided between two apiaries with 
different environmental conditions: one with partial shade and a 
nearby water source, and another exposed to full sun. Colony 
evaluations were conducted before and after the pollination 
period, analyzing brood frame numbers. Paired t-tests compared 
pre - and post-pollination colony conditions. 

Apiary 1

Apiary 2

RESULTS AND CONCLUSION

 All colonies showed significant brood frame growth post-
pollination (open brood: t =6.3, p < 0.0001; sealed brood: t = 5.5, p 
< 0.001). Colonies placed in shaded conditions exhibited greater 
sealed brood production (4.0 ± 0.0 frames) compared to those in 
full sun (3.35 ± 0.49 frames, p < 0.01), reinforcing the importance 
of shade and water availability. These results align with prior 
studies indicating that exposure to extreme temperatures 
negatively affects bee colony development. Soybean pollination 
strengthened Africanized honeybee colonies, potentially reducing 
the need for supplementary feeding during dearth periods. 
Providing shaded environments further enhanced colony 
performance. 

These findings highlight the benefits of integrating beekeeping 
with precision pollination strategies, emphasizing the need for 
structured migratory beekeeping in Brazil.
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Pollination services are critical for both agricultural productivity and environmental sustainability. Approximately 73% of 
cultivated plant species worldwide depend on bee pollination to some extent. However, in Brazil, the commercial use of 
managed honeybee colonies for crop pollination remains underdeveloped, despite its estimated annual economic value 
of USD 12 billion. The limited adoption is mainly due to the lack of beekeeper training and the absence of a structured 
migratory beekeeping system. This study evaluates the quality of Africanized honeybee colonies (Apis mellifera) used 
in soybean (Glicine Max) pollination and assesses whether this practice strengthens colonies, potentially reducing 
the need for artificial supplementation. Thirty-three Langstroth hives with standardized brood and food frames were 
transported from a permanent apiary in Ribeirão Preto city, São Paulo, Brazil, to a soybean field in Anhumas city, São 
Paulo, where they remained for 12 days during the R2/R3 flowering stage. The hives were divided between two apiaries 
with different environmental conditions: one with partial shade and a nearby water source, and another exposed to full 
sun. Colony evaluations were conducted before and after the pollination period, analyzing brood frame numbers, stored 
food, and defensive behavior. Paired t-tests compared pre- and post-pollination colony conditions. All colonies showed 
significant brood frame growth post-pollination (open brood: t = 6.3, p < 0.0001; sealed brood: t = 5.5, p < 0.001). Colonies 
placed in shaded conditions exhibited greater sealed brood production (4.0 ± 0.0 frames) compared to those in full sun 
(3.35 ± 0.49 frames, p < 0.01), reinforcing the importance of shade and water availability. These results align with prior 
studies indicating that exposure to extreme temperatures negatively affects bee colony development. Soybean pollination 
strengthened Africanized honeybee colonies, potentially reducing the need for supplementary feeding during dearth 
periods. Providing shaded environments further enhanced colony performance. These findings highlight the benefits of 
integrating beekeeping with precision pollination strategies, emphasizing the need for structured migratory beekeeping 
in Brazil.
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Pollination is a key factor in improving the yield and quality of many crops, including strawberries (“”Fragaria x ananassa””). 
Stingless bees, such as “”Tetragonisca angustula”” (Jataí), have been identified as potential commercial pollinators for 
protected cultivation systems. This study evaluates the impact of Jataí bee colonies on fruit weight, deformation rate, and 
sweetness in greenhouse-grown strawberries. The experiment was conducted in two identical greenhouses (1,638 m² 
each), containing 15,000 hydroponically grown ‘San Andreas’ strawberry plants under drip irrigation and biological pest 
control. Twelve “”T. angustula”” colonies were introduced in Greenhouse 1 during the flowering period, while Greenhouse 
2 served as a control (without bees). The colonies remained in the greenhouse for three months, corresponding to the 
peak flowering period. A total of 166 fruits were collected from Greenhouse 1 and 133 from Greenhouse 2. Fruit weight, 
deformation rate, and sweetness level (°Brix) were compared between treatments. Strawberries from the pollinated 
greenhouse (Greenhouse 1) had a significantly higher average weight (15.1 ± 5.4 g) compared to those from the control 
greenhouse (13.4 ± 5.0 g; t = 2.87, df = 297, p < 0.01). The °Brix level was also significantly higher in Greenhouse 1 (8.7 ± 
1.6°Brix) than in Greenhouse 2 (7.3 ± 1.0°Brix; t = 4.07, df = 51.9, p < 0.001). Fruit deformation was substantially reduced 
by 76.6% in the pollinated treatment, with only 4.2% of fruits showing deformities in Greenhouse 1, compared to 18.1% 
in Greenhouse 2 (χ² = 9.32, df = 1, p < 0.01). These findings suggest that Jataí bees contribute to improved fruit quality 
and yield.The introduction of “”T. angustula”” colonies significantly increased strawberry fruit weight and sweetness 
while reducing deformities. This study demonstrates the effectiveness of “”T. angustula”” as a commercial pollinator in 
protected strawberry cultivation, emphasizing the potential for targeted bee deployment during flowering to enhance fruit 
production.


