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Effects of bifenthrin and its mixtures on the olfactory sensitivity

and learning ability of Apis cerana cerana workers

Liu Senhao'*, Cheng Zhiyang’, Wang Shihao’, Gu Yifan'?, Tang Dai**, Gao Jinglin®,

Zhao Lei"”, Han Wensu®
(1. Sanya Institute of China Agricultural University, Sanya, Hainan 572024, China; 2. Institute of Environment and Plant
Protection, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China; 3. School of Life and Health
Sciences, Hainan University, Haikou, Hainan 570228, China; 4. School of Tropical Agriculture and Forestry, Hainan University,
Danzhou, Hainan 571737, China)

Abstract: The issue of pesticide residues in bee products and their impact on bee health is receiving increasing attention. Previous
studies have shown that observations of the proboscis extension reflex (PER) are suitable for evaluating the behavioral effects of
pesticides on honey bees. In this context an attempt was made to clarify the long-term effects of exposure to bifenthrin and its
mixtures in beebread on the olfactory and learning ability of Apis cerana cerana worker. The results showed that after 10 days of
oral administration of bifenthrin and its mixtures, either alone or in combination, the survival rate of worker honey bees was
significantly reduced in the groups treated with various pesticide mixtures, but there was no significant effect on their body
weight. Moreover, the olfactory sensitivity of honey bees in the treatment groups to 0.1%, 1%, 3% and 10% sucrose solutions was
significantly reduced, and their learning ability was also significantly decreased. Therefore, long-term exposure of honey bees to
multiple insecticides and fungicides with different mechanisms of action has a significant impact on their survival and learning
abilities, which in turn threatens the healthy development of honey bee colonies.

Keywords: Apis cerana cerana; bifenthrin; pesticide residue; proboscis extension reflex; learning ability
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