
OP-270 [Pollination and Bee Flora] 
Reconsidering beekeeping practices: Better-B explores how to restore harmony and balance in the bee colony and with 
its environment

Dirk C. de Graaf
Department of Biochemistry and Microbiology, Ghent University, Ghent, Belgium

The post-war intensification of beekeeping has improved productivity enormously, but this has come at a cost, in 
particular bee colonies have become vulnerable and require frequent interventions from the beekeeper to survive. In 
parallel, honeybees are increasingly exposed to various forms of stress. All this leads to a devastating mix of vulnerable 
bees in a threatening environment, leading to colony losses and economic damage. There are, however, enough known 
cases where an alternative beekeeping management has helped to get honey bees back on track. A striking example is 
that of apiculture in Africa, which is based on natural selection and swarm catching. This way of beekeeping ensures 
that the harmony and balance that naturally arises is not disturbed. Major disadvantage, however, is that productivity 
is particularly low here. How can we get the honey bees from the intensive beekeeping of the west back out of this 
devastating mix? How do we combine more resilience with high productivity?

We believe that the current beekeeping practices have to be reconsidered. One way forward is to harness the power of 
nature to restore harmony and balance inside the honey bee colony and between the colony and the environment. This 
is where the Horizon Better-B project stands for. The project aims to predict the landscape pollinator capacity and the 
competition with wild pollinators. We want to understand the basis of resilience against different sorts of stresses like 
exposure to chemicals, climate change and heat stress. Do they have a molecular, ecological and/or genetic ground, or 
can we mitigate by changing the beekeeping practices, like improving the thermoregulation of the hive or choosing for 
Darwinian selection? This presentation will frame the research lines of the project and explain our approaches.
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How it started
Our story told in a comic strip
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Funding, consortium and objectives
Bee: ‘Wanna learn something about Better-B?’
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Background
Beekeeper: ‘What are these abiotic stressors?’
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Central idea
Beekeeper: ‘And how do you plan to make beekeeping more resilient?’
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Something has to change
Bee: ‘No, it is not your fault...’
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Inspiration
Beekeeper: ‘Are you sure that will work?’
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Inspiration
Bees in Africa and Darwinian Black Box
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More about Darwinian selection
Beekeeper: ‘Darwinian selection? What is that?
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Better-B Work Package 4

Local Adaptation by Darwinian Selection

understanding the process of 
Darwinian selection in established 
(3) and new (9) Darwinian colonies
- genomic signature of survivors
- hive monitoring systems: weight, 

temperature, sound
- accelerometer and knocker: 

vibrational data
- impact of mobility
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Posters and Presentations
Bee: ‘And the Better-B project goes much further than what we talked so far...’
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In balance with the environment
Bee: ‘And the Better-B project goes much further than what we talked so far...’
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Pollinator Ecology
Better-B Work Package 1

what is the carrying capacity of the 
landscape?
- floral resources model

- bee friendly plants
- factors influencing plant 

phenology
- pollen choice of pollinators

- validation by a citizen science 
study
- beeplants.eu
- flowering period
- food sharing with wild bees
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Understanding mechanisms in nature
Bee: ‘... and we want to understand the basis of resilience against different sorts of stressors’
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Resilience to Chemicals
Better-B Work Package 2

has resilience to chemicals an 
ecological ground?
- pesticide exposure in a gradient 

of ecosystem complexity
has resilience to chemicals a 
molecular ground?
- finding mutations insecticide 

target sites
- selecting those that are the most 

relevant
- development of a rapid 

laboratory test for screening
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Resilience to Climate and Heat Stress
Better-B Work Package 3

has resilience to climate and heat 
stress a genetic ground?
- 1500 samples for whole genome 

sequencing (north to south)
- genetic diversity / genes of 

importance for adaptation
has resilience to climate and heat 
stress a molecular ground?
- determining Heat Stupar Time 

and Chill Coma Recovery Time of 
different populations

- looking at gene expression 
profiles of the extreme ends
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Immune Resilience
Better-B Work Package 5

better understanding of the cellular 
immunity of honey bees
- finding more than 1000 proteins 

exposed on the surface of the 
blood cells

- developing monoclonal 
antibodies against selected 
markers

- developing a new typology of the 
blood cells
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Reaching out to beekeeping
Bee: ‘We can mitigate it by helping beekeepers with innovative practices...’
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Resilience to Climate and Heat Stress
Better-B Work Package 3

better understanding of the 
thermal interactions between 
empty hives and their environment
- interviews with beekeepers 

(removable white cap)
- experimental apiary (infrared 

cameras, °T sensors, software...)
- thermal analyses / radiative 

properties of coatings and paints
- hive roof insulation
- thermal modelling
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Future of Beekeeping under Global Change Pressures
Better-B Work Package 6

- illustrated booklet for better 
hive construction (based on in-
hive thermoregulation study)

- risk assessment invasive spp. 
(how will they spread?)

- contingency plan (what if...?)
- on-line tool for best varroa-

treatment
- citizen science studies to test 

traps for Vespa velutina and 
small hive beetle

- give guidance in low-stress 
beekeeping
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Future of Beekeeping under Global Change Pressures
Better-B Work Package 6
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Follow the Better-B project
Beekeeper: ‘Whow... all very exciting!
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That’s all folks!
Beekeeper: ‘Wow, it looks like an ambitious plan!
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www.better-b.eu Better-B-project

Thank you for your attention!


