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Background and Purpose
Disease susceptibility has caused a significant decline in honeybee populations thriving outside of human management, 
as honeybees rely on disease interventions for their health and survival. This is especially true in the context of Varroa 
destructor mites and their associated viruses. Chemical-based treatments are effective, but can harm bees, leave residues 
in products, and are increasingly ineffective as mites develop resistance. New approaches are required to ensure the 
sustainability of beekeeping. 

A long-term natural selection experiment on the island of Gotland Sweden consists of a honeybee population that has 
survived without mite control, showing evidence of adapted resistance to Varroa and tolerance to viral infections. This 
population is a valuable model for understanding how these species interact and exploit each other and could inform 
more refined and effective mite control strategies but does not advocate for removing control strategies in beekeeping. 
The growing trend of “natural” or treatment-free beekeeping, which advocates minimal intervention to reduce stress and 
improve bee health, relies on adaptations of resistance to Varroa mites but is based on an oversimplification of natural 
selection processes, at the cost of high mortality rates. This highlights the need for clearer definitions of “stress” and 
“better health” in the context of honey bee management.

Results and CONCLUSION: This presentation will provide an overview of the key insights gained from studying the Gotland 
population, highlighting the positive outcomes (the good), assessing its current health and productivity status (the bad), 
and examining the trends it has sparked in ”natural” beekeeping (the ugly).

Practical Implications for Beekeepers
The promising results of the long-term treatment-free study on Gotland do not suggest that treatment should be removed 
within the beekeeping industry. For adaptations and evolutionary rescue to succeed, a sufficiently large population with 
adequate genetic diversity is essential. Moreover, evolution through natural selection does not always guarantee improved 
prospects for long-term survival. While treatment-free beekeeping is feasible, it requires careful management and is not 
a low-intervention alternative if the goal is a healthy honey bee climate. Success in this approach demands thoughtful 
consideration of ethical values and responsible practices.
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Evolutionary Rescue
Process of avoiding extinction due to 
rapid genetic adaptations in the face 
of a severe environmental challenge.  

Population demography

What beneficial adaptations allow the population 
to persist in the new environment? 
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Behrens et al., 2011

Conlon et al., 2018
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The “Bond” Project on Gotland 

• Colonies tolerate DWV infection and reduce 
BQCV and SBV infections over the season

Locke et al., 2014
• Individual adult bees and larvae survive with 

higher virus infections. 
Thaduri et al., 2019

• Other similar populations also show some 
virus tolerance

Locke et al., 2021 
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research purposes.

• We have gained an incredible amount of insight and 
understanding of the interactions and adaptations 

• Demonstrated the independent role of virus infections and 
virus resistance. 

• Has inspired beekeepers to adapt towards removing 
chemical treatments from their beekeeping. 
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Succesful treatment-free beekeeping is possible 
but requires deligent and well-educated 
beekeepers. 

We should consider a more holistic view, perhaps 
IPM management. 

It should not come at the cost of healthy bees and 
a healthy ecosystems. 

“Easy is relative”
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