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Background
Climate change is impacting beekeeping in many ways, Varroa is still causing colony losses, alien species are getting 
closer, honey bees are seen as competitors to other pollinators. On the other hand, scientific and technological advances 
could provide beekeeping with more efficient tools to make beekeeping more resilient.

Problem description
Warmer winters cause longer brood cycles, which mean higher chance for Varroa to reproduce and increased risk in case 
of arrival of the exotic mite Tropilaelaps. Thirty years after the spread of Varroa out of Asia, we do not really have strong 
evidence that calendar based treatments contribute to the reduction of colony losses, particularly when environmental 
conditions and colony development are excluded from the equation. The “Give Varroa a Chance” approach, based on 
threshold infestation level, can support natural selection towards varroa-resistant honey bees. But data is needed to 
validate the approach and to better understand the involved biological mechanisms and environmental factors. Furthermore, 
habitat fragmentation and reduced floral resources have highlighted potential competition between pollinators and raised 
the issue of optimal colony densities and tools for assessments. 

Methodology
BeeGuards (EU Horizon Europe, grant 101082073; www.beeguards.eu ) is a diverse consortium composed of 27 partners 
from 16 countries of different backgrounds (beekeeping associations, companies, research institutes, universities) 
bringing together expertise across multiple fields. BeeGuards aims to strengthen beekeeping resilience by providing 
sustainable management practices, novel breeding strategies and digital and forecasting tools that allow the sector to 
adapt to a changing environment. 

Results and conclusion
In the field, BeeGuards is performing a comparative study in 11 countries in Europe and beyond, applying innovative 
threshold-based management practices and using hives equipped with digital sensors. BeeGuards is performing 
complementary immunological, behavioural, pathological, hologenomic and ecological studies that will serve to elucidate 
how management, climate and environment act on honey bees and other pollinators. Insights on preliminary results will 
be provided.

Practical implications for beekeepers 
Beekeepers, farmers and citizens can participate via an online encyclopedia (www.WikiBeedia.eu) and by citizen-science 
and carbon footprint studies to ensure that research findings are directly translated into useful and good practices for end 
users.
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Resilient beekeeping

Farm to 
fork

Preserve 
biodiversity

 EU Commission call based on

input from stakeholders & science
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The roots of BEE-GUARDS

 COLOSS (www.coloss.org)

• Research Network for Sustainable Bee 
Breeding  LOCAL BEES

• Varroa control  BROOD 
INTERRUPTION

• Colony losses monitoring  BEST 
PRACTICES
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http://www.coloss.org/
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The roots of BEE-GUARDS

 SMARTBEES (www.smartbees-fp7.eu/ )

• initiated breeding programs (conservation 
via utilization)

• genomic selection (SNPs associated to 
Varroa resistance)

https://www.smartbees-fp7.eu/
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The roots of BEE-GUARDS

 EurBeST (www.eurbest.eu)

• selection for Varroa resistance and 
apicultural traits can be successful but 
requires concerted efforts

*

http://www.eurbest.eu/
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The roots of BEE-GUARDS

 BEECONSEL (www.beeconsel.eu)

• Improved mating control to support 
conservation

http://www.beeconsel.eu/
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Resilient beekeeping and breeding to safeguard 
natural genetic resources and pollination 

services 
48 months duration

10 work packages

14 milestones

45 deliverables

1097 person months

6 Mio € Budget

from 16 countries27 partners
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How to make beekeeping more 
resilient?

 Adapting management

 Understanding mechanisms

 Mitigating the environmental impact
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What do we focus on?
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Large field study to evaluate 
Innovative management: 
Varroa treatments based on 
threshhold levels and using 
biotechnical methods

Natural selection 
elements in breeding: 
mating using drone 
colonies with high 
infestation levels – study 
in different 
environmental conditions

Resilience via adapted management



Beekeeping
 Summer brood interruption
 Threshold-based winter treatments
 Higher infestation during reproductive season
 Natural selection via drones

Breeding
 Mating stations with high infestation (drone fitness)
 Genetic markers? New resilience traits?
 Resistance traits support low impact management and 

vice versa
 Cryorepositories

11
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Management

Breeding

BEE-GUARDS apiaries

12 countries, 21 apiaries, ~ 500 colonies

4 countries, 6 apiaries, ~ 200 colonies
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Innovative VS Conventional:
bee population and varroa infestation
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Varroa treatment 
based on threshhold 
levels and using 
biotechnical methods 
– large field study 

Natural selection 
elements in breeding: 
high drone infestation 
in mating stations– 
study in different env. 
conditions

Digital hives for 
continous 
monitoring of colony 
development

Resilience via adapted management
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Digital tools: Internet of Apiaries
 IoT sensors to monitor presence of brood in the colonies 

(resilience trait?)

 Develop model-derived decision support tools based on 
data from the pan-European Digital Apiary Network

 centralized data management platform to enable big 
science and Artificial Intelligence applications



16

Monitoring brood presence over winter

No brood
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Effects of 
innovative 
management 
and landscape 
on the honey 
bee holobiont 
and on 
immunity and 
physiology 

Understanding 
climate as a 
driver of 
parasites and 
pathogens

Resilience via understanding mechanisms



18

Study of the holobiont to unravel management and 
environment-driven changes in colony resilience

 identify the microbiome+genome combinations that are selected in the 
innovative management 

 provide molecular evidence on how these microbiome+genome 
combinations contribute to a more resilient honey bee
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Study of the holobiont to unravel management 
and environment-driven changes in colony 
resilience

 integrated honey bee gut metagenome catalogue (MAG) 
(iBeeMC)

 Identify microbial profiles linked to resilience under different 
management conditions, landscapes and in different honey 
bee genotypes
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Investigating immuno-physiological and behavioral 
mechanisms of adaption to abiotic stressors

 Nutritional value of the landscape and intensity of land use

 Colony management (innovative vs conventional)

 Temperature/humidity
Case Study Apiaries



21

Understanding climate as a driver of 
parasites & pathogens and mitigating their 
impact

 Better understanding how climate influences the emergence 
of biotic threats 

 Develop management tools to help beekeepers cope with 
these emerging threats

 Improve beekeeping 
resilience by predicting 
disease / parasite 
emergence 
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Carbon 
footprint

Study on 
competition  
between managed 
and unmanaged 
bees

Resilience via mitigating the environmental impact
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Environmental analysis of European 
apicultural practices

 To assess whether, and under what conditions, breeding for resilience 
can reduce the environmental impact of European honey.

0

0.5

1

1.5

2

2.5

3
Climate impact / 1 kg Honey

Hive mangement, feed Hive mangement, other Hive mangement, transport

Honey harvesting Processing & Packaging

kg
C

O
2 

eq
 

Poland Croatia Israel

 Identify best practices regarding 
environmental performance in the 
innovative management 
approaches and range the 
innovation’s net contributions in a 
system perspective.
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Analysis of plant-pollinator-pathogen 
networks to assess the impact of 
beekeeping on wild pollinators

 Provide standard methodological guidelines that comprehensively study 
the potential competition between managed honey bees and wild 
pollinators. 

 Identify optimal colony densities based on landscape carrying capacity. 

 Investigate the effects of honey bee pathogens on other bees and vice 
versa. 

 Improving knowledge and awareness of beekeepers and wider society on 
the important ecological role of all pollinators.
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Science – society interactions

 Communicate the project and disseminate its outcomes

 Plan and implement interaction with society (“Quest”, 
“WikiBEEdia”)

 Plan and implement participatory interactions with 
stakeholders and to build the Multi-actor Forum
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Come and visit us at the APIMONDIA BOOTH on Thursday 
25th afternoon and become a WikiBeedian
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aim to improve beekeeping resilience by

 managing colonies with low chemical input 
 breeding local bees for resistance traits
 using digital tools to monitor colony development
 offering statistical models for Decision Support 

Systems
 understanding the impact of management and 

landscape on the holobiont and on immunity
 monitoring and preventing existing and emerging 

parasites and predators
 analysing and mitigating the environmental impact of 

beekeeping
 raising awareness among beekeepers and society
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Bologna, November 2024
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Hope

That bees and science can help to 
ensure peace 


