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Beekeeping with the help	of	natural selection

Organisms with traits that are better suited to cope 
with the challenges of their environment are more 
likely to survive and reproduce

-> helpful traits are passed on to future 
generations, allowing the species to adapt to the 
environment.



Beekeeping with Darwin, Better-B public event,  14th Nov 24, Wageningen 15.11.24 3

Beekeeping with the help	of	natural selection
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• Food and Water 
• Climate and Temperature
• Habitat and Shelter
• Predators and Competition

• Pathogens and Parasites… 

Organism	have	to	adapt	to	the	challenges	of	the	
environment	in	order	to	survive
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The	varroa mite

Photo: Antoine Frank



Apis cerana
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Oudemans, A.C. 1904. On a new genus and species of parasitic acari. Notes Leyden Mus. 24: 216–222
Ritter, W. 1981. Varroa disease of the honeybee Apis mellifera. Bee World 62: 141–15

•First described from Apis cerana in Indonesia in 1904
• Ignored until early 1980s when it was found to cause damage to Apis mellifera

Apis mellifera



Apis	mellifera	 Beekeeping
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Veneendaal bee market, end of 19th century

‘Korfhalletje 1890’, Centrum Agrarische Geschiedenis Belgium

The Beekeepers, 1568, Pieter Bruegel the Elder

Bee market, Netherlands 1950’s
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Apis cerana
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Apis mellifera

Crane, E. (1999). The world history of beekeeping and honey hunting. Routledge.
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Beekeeping- use	of	A.melliferaworldwide



Worldwide	expansion	of	Varroa	destructor
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Varroa:	Why	does	it	harm	A.mellifera?

• Varroa feeds on 
haemolymph and fat 
bodies of bees

Rosenkranz et al.,  2010. Journal of invertebrate pathologyRamsey et al., 2019



Beekeeping with Darwin, Better-B public event,  14th Nov 24, Wageningen 15.11.24 12

Varroa:	Why	does	it	harm	A.mellifera?

• Vectors harmful 
viruses!

Ramsey et al., 2019
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Similar	picture	all	over	Europe	

Winter	mortality	among	Dutch	bee	colonies	
at	its	highest	since	2010	!



Worldwide	expansion	of	Varroa	destructor
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Wintersterfte	onder	Nederlandse		
bijenvolken	op	zijn	hoogst	sinds	2010!

• More than 40 years after the 
Varroa mite invasion, most 
honeybees in Europe are not 
resistant…

What	makes	this	difference?	

• …while in S. Africa and S. America, 
honeybees have adapted to  
Varroa within 5 years of its arrival.

(Allsopp, 2005, Schafaschek et al., 2019)
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Wintersterfte	onder	Nederlandse		
bijenvolken	op	zijn	hoogst	sinds	2010!

What	makes	this	difference?	
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Beekeeping	in	Europe

• ≈ 80 000 managed honey bee colonies (NL) 

• ≈10 800 beekeepers

• ≈ 17 Million hives  (Europe)

• ≈ 620 000 beekeepers
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The	long	tradition	of	European	beekeeping	certainly	plays	a	role.

• Queen breeding
- aggression
- swarming behaviour
- honey production

• Varroa treatment 
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Natural	selection:	How		does	it	work

• Variants of a gene -> Allel

The honeybee has more than 10000 genes
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Natural	selection:	How		does	it	work

• Some of these alleles are more favorable in the case 
of varroa infestation

• Not all colonies may  have all these alleles

Low resistance

High resistance
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Natural	selection:	How		does	it	work

Low resistance

High resistance

Without varroa treatment

• Colonies carrying the red, more resilient 
alleles have a survival advantage
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Natural	selection:	How		does	it	work

Low resistance

High resistance

Before selection

After selection

Eind population

Without varroa treatment

Resilient
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Natural	selection:	How		does	it	work

Low resistance

High resistance

Before selection

After selection

Eind population

Without varroa treatment

Not resilient

With varroa treatment

• no more survival 
benefit 

Resilient
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Sweden:	Gotland island

è‘live and let die’ experiment 1999
• 150 colonies
• 75% mortality on 3rd year
• 13% and 19% in the following two years

Fries et al.,2006. Survival of mite infested (Varroa destructor) honey bee (Apis 
mellifera) colonies in a Nordic climate. Apidologie, 37(5), 564-570.
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Blacquière et al., 2019. Darwinian black box selection for resistance to settled invasive
Varroa destructor parasites in honey bees. Biological invasions, 21(8), 2519-2528.

Now in	a	beekeeping context:	

Criteria of selection:  
Survival, Growth, Reproduction
in the absence of Varroa control 

ØDarwin’s Black Box selection
- Reduced mortality

- Controlled reproduction
- Isolated mating place (mating island)  



The	importance of	an isolated mating place (mating island0
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Low resistance

High resistance

Before selection

After selection

Eind population

Resistant/tolerant 
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Drone from
varroa treated

colony

Queen mates
with approx 20 

drones
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Island	of	Tiengemeten	(Group	1:	2007-2017)

15.11.24 27
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National	Park	Hoge	Veluwe	(Group	2:	Lelystad	selection,	2008-)
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DBB	Protocol

15.11.24 29Blacquière et al., 2019. Biological invasions, 21(8), 2519-2528.
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National	Park	Hoge	Veluwe	(Group	2:	Lelystad	selection,	2008-)

Panziera et al., 2017. Journal of Apicultural Research.
Broeckx et al., 2019.Scientific reports
Moro et al., 2021. Insects
Locke et al., 2021.Scientific reports
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National	Park	Hoge	Veluwe	(Group	2:	Lelystad	selection,	2008-)

Panziera et al., 2017. Journal of Apicultural Research.
Broeckx et al., 2019.Scientific reports
Moro et al., 2021. Insects
Locke et al., 2021.Scientific reports

Ø Can it work European wide? 

- Characteristics of DBB colony? 
- Coordinated studies on the

mechanisms underlying
varroa resistance/tolerance



Beekeeping with Darwin, Better-B public event,  14th Nov 24, Wageningen 

Darwininan beekeeping within Better-B	

15.11.24 32

• Improving Bees rEsilience To sTressors by rEstoring haRmony and Balance 
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Darwininan beekeeping within Better-B	

15.11.24 33
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Research questions: 
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Research questions: 
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Netherlands 
Belgium 
Norway

Test for the genetic signature of local
adaptation (climate and varroa)  

Research questions: 

Alice Pinto 
Matthew Webster
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Research questions: 
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Applying DBB	protocol:		
European	wide

• Belgium –UGENT
• Germany –MLU 
• Portugal (Coimbra) –UCOI
• Portugal (Bragança) –IPB
• England –TNTU
• Romania –USAMV
• Spain –IRIAF
• Norway –NB
• The Netherlands –WR

Ø 9 partners / 8 countries 



Better-B	Workshop	in	Wageningen:	Nov	2023

Better-B second consortium meeting, Cluj-Napoca, 4-5 Dec 2023 15.11.24 39

• Discussion on methodological details 
-details field protocol

• Special guests: 
- Tjeerd Blacquière (WR in pension)
- Pam van Stratum, Johan Calis, Willem 

Boot (Inbuzz)
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Result	of	the	workshop

Modified from:

Blacquière et al., 2019. 
Darwinian black box selection
for resistance to settled invasive 
Varroa destructor parasites in 
honey bees. Biological
invasions, 21(8), 2519-2528.
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Result	of	the	workshop



• All partners have a sufficient number of colonies (>30) as of September 2024

Task	4.2:	Untangling	the	process	of	Darwinian	selection	

Better-B  3rd consortiums meeting, Wageningen, 14-15 November 2024 15.11.24 42

965
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Research questions: 
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weight, temperature, sound
-> common pattern? 

Research questions: 
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weight, temperature, sound
-> common pattern? 

Research questions: 

Martin Bencsik 
Luke Chamberlain 
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J

Research questions: 

Martin Bencsik 
Luke Chamberlain 
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Research questions: 



Beekeeping with Darwin, Better-B public event,  14th Nov 24, Wageningen 

Translocation	experiment	

15.11.24 48

3 North- South
3 East – West 

• Queens of locally 
adapted conventionally 
managed colonies are 
exchanged 

• varroa treated colonies

-> test importance of local 
adaptation (local climate)
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Translocation experiment	

• Queens of established DBB colonies are 
exchanged (WR, NB, USAMV)

-> test importance adaptation to local varroa
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Summary	importance of	this work in	Better-b	

• Innovation:  
- Developing a protocol for European wide beekeeping with Darwin. 
- >  Testing characteristics of a successful DBB colony. 
- >  Potential for being applied amongst local bekeeper

15.11.24 50



Better b	thank you slide

51
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Thank you

15.11.24 52

Tjeerd Blacquiere
(In pension, Wageningen University & Research)

Inbuzz BV: 
Johan Calis
Willem Boot
Pam van Stratum
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