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Science has advanced our understanding of honey bees in many areas, particularly in disease management and 
treatment. But what research has been published, possibly supporting beekeepers in decision-making on their own 
colonies? To answer this, we conducted a literature study of English language, peer-reviewed papers published since 
1995. Inclusion criteria required studies to focus on honey bee colonies (excluding caged bee experiments or laboratory 
studies) and present field research with control and experimental groups. Out of 341 reviewed papers, 191 met these 
criteria, documenting 744 distinct beekeeping practices. We extracted, among others, the following information from 
these studies: Topic (from a pre-defined list), geographic origin of study, species and subspecies covered, and whether the 
respective practice had positive or negative impacts on measured parameters. The majority of identified practices (57.0%) 
addressed the management of Varroosis, followed by practices related to General Apiary Management (17.2%), American 
Foulbrood (9.7%), Tropilaelapsis (8.7%), and Aethinosis (4.6%). Geographically, most research was conducted in the USA 
(26.9%), followed by Italy (9.1%), Argentina (5.1%), Canada (5.1%) and Pakistan (4.6%). The primary study species was 
Apis mellifera and its subspecies, with only 0.1% of practices relating to Apis cerana. Among the practices with a positive 
impact on Varroa reduction (n = 177), oxalic acid (21.5%) was most frequently cited, followed by tau-fluvalinate (11.3%) 
and formic acid (10.7%). Biotechnical methods, such as drone brood removal and queen caging, were also effective. For 
American foulbrood, shook swarms were the primary method for spore reduction (69.2%) and colony recovery (29.1%). 
Additionally, General Apiary Management practices, including starting new colonies, comb management, and using 
domestic queens, improved colony survival and honey yields. Our findings provide an overview of key areas of honey bee 
health research and effective beekeeping practices, offering evidence-based insights for improving honey bee health and 
apiary management and supports worldwide decision-making in apiculture.
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Past
Knowledge mainly from daily practice 
and through beekeeping community

Present
Knowledge is  expanded by scientific 
evidence

 

… still people remain sceptical …

Tradition vs. Evidence



Lab studies are important, but not applicable in 
daily beekeeping life



Beekeeping needs turned into solutions
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• 1917- 1940s Bee vision
• 1950s Commercial beekeeping
• 60s problems with pesticides
• 70s hormones/pesticides/populations
• 80s killer bees 
• 90s Varroa mites 
• 2000 - 2004 Brain games
• 2005 - 2009 Genetic age
• 2010 - 2014 Colony collapse disorder 
             (Hassler et al. 2020)

What has science done for beekeeping?



01          

         

02  Hive manipulations ready to use in the field

03  Research paper supported decision - making for vets, beekeepers, 
advisory

 - > Literature filter, contradicting research and research gaps, …

What has science done for beekeeping?

01a  Much research on honey bees, but… 

01b  …does it reach the apiary?



Criteria: 
• field studies
• experimental & control groups
• full colonies (no caged bee studies)
• no surveys or review articles
• publication date: 1995 –2023

02

We aimed to obtain the widest possible 
collection of peer - reviewed scientific 
original articles  on best practices in 
beekeeping .
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Method of meta-analysis (1)

Search

Screening
341 papers

Inclusion
191 papers

Dataset
744 practice

records



Categorization of practices
(Pietropaoli & Formato 2019; Pietropaoli et al. 
2020)

• Origin of practice

• Month of application

• Impact

• Honey bee species

• Number of colonies

…..

Method of meta-analysis (2)
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Dataset structure: 1 line equals 1 practice record



Results (Origin)

World map showing the density of identified practices. 



Practice Categories

Biosecurity measures (BM)
Good beekeeping practices (GBP)

→ Two complementary pillars of 
colony health

Results (Categories)

n =128

n = 616

GBP

BM



Results (Themes)
Themes ranked by the percentage representation of identified practice records (n = total number of practice records).

GBP BM

General apiary 

management
Varroosis AFB Tropilaelapsis Aethinosis

n= 128 n= 424 n= 72 n= 65 n= 34

Colony

management
46 .9 % "Soft" acaricides 58 .5% Antibiotics 41.7% "Soft" acaricides 81.5% In - hive traps 55 .9 %

Feeding and 

Watering
35 .2 % "Hard" acaricides 21.0 % Biotechnical methods 22 .2 % "Hard" acaricides 9 .2 %

Hive entrance 

modification
17.6 %

Queen management 10.9 % Biotechnical methods 9 .7% Organic agents 12.5% Biotechnical methods 7.7% "Soft" acaricides 8 .8%

Hygiene 7.0 %
Biotechnical methods +

"soft" acaricides
6 .6 % Laboratory testing 6 .9 % Breeding for resistance 1.5% Colony management 8 .8%

Colony management 3.3% Colony management 4.2 % Traps outside of hives 5.9 %

Breeding for resistance 0 .7% Breeding for resistance 4.2 % Breeding for resistance 2 .9 %

"Soft" acaricides +

"hard" acaricides
0 .2 % Stamping - out 2 .8%

Vaccination 2 .8%

Biotechnical methods +

antibiotics
2 .8%
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Results (Sub-themes and practice containers)

Colony management Queen management Feeding and watering

n= 60 n= 14 n= 45

Starting new colonies by buying

nuclei
11.7%

Annual queen

replacement
42 .9 % Natural forage 24 .4%

Starting new colonies from splits 11.7% Imported queens 28 .6 % Agricultural forage 17.8%

Low colony densities 10.0 % Domestic queens 21.4%
Pollen

supplementation
17.8%

Small hives 10.0 % Young queens 7.1% Protein substitutes 13.3%

Swarming 8.3%
High fructose corn

syrup
11.1%

Conventional operation 6 .7% Sugar syrup 11.1%

Chemical - free operation 6 .7%

Supplement

BEEWELL

AminoPlus

4.4%

Organic operation 6 .7%

Shook swarm 6 .7%

Reusing equipment from dead

colonies immediately
5.0 %

Isolated hives in winter 3.3%

Long - distance transportation of

small colonies
3.3%

Reusing combs from pesticide -

contaminated deadouts
3.3%

Swarming + low colony densities 3.3%

Isolated hives in summer 1.7%

Wintering strong colonies 1.7%

"Hard" acaricides "Soft" acaricides Biotechnical methods

n= 89 n= 248 n= 41

Tau - fluvalinate 30 .3% Oxalic acid 36 .3% Drone brood removal 22 .0 %

Amitraz 28 .1% Formic acid 27 .8% Hyperthermia 22 .0 %

Coumaphos 23 .6 % Thymol 22 .2 % Queen caging 17.1%

Flumethrine 18.0 % Hop acids 4 .0 %
Powdered sugar

dusting
7.3%

VarroMed 2 .8% Requeening 7.3%

Formic acid + oxalic

acid*
1.2 % Small cell foundation 7.3%

Lactic acid 1.2 % Swarming 4.9 %

Oregano oil 1.2 % Total brood removal 4 .9 %

HiveClean** 0 .8% Trapping comb 4.9 %

Garlic oil 0 .4% Screen floor 2 .4%

Lemon grass oil 0 .4%

Mint oil 0 .4%

Neem oil 0 .4%

Rosemary oil 0 .4%

Thyme oil 0 .4%

General apiary management Varroosis
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Varroa + viruses + Nosema infestation Honey yields
Annual/winter losses + number of 

colonies

n=25 n=9 n=23

Freezing old brood comb 

before reuse
12.0% Annual queen replacement 11.1%

Freezing old brood comb before 

reuse
13.0%

Starting new colonies by 

buying nuclei
12.0% Conventional operation 11.1%

Starting new colonies by buying 

nuclei
13.0%

Starting new colonies from 

splits
12.0%

Freezing old brood comb 

before reuse
11.1% Starting new colonies from splits 13.0%

Conventional operation 8.0% Isolated hives in summer 11.1% Domestic queens 8.7%

Low colony densities 8.0% Low colony densities 11.1%
Reusing equipment from dead 

colonies immediately
8.7%

Natural forage 8.0% Organic operation 11.1% Annual queen replacement 4.4%

Organic operation 8.0%
Reusing equipment from 

dead colonies immediately
11.1% Conventional operation 4.4%

Small hives 8.0%
Starting new colonies by 

buying nuclei
11.1% Low colony densities 4.4%

Swarming 8.0%
Starting new colonies from

splits
11.1% Natural forage 4.4%

Annual queen replacement 4.0% Organic operation 4.4%

Pollen supplementation 4.0% Pollen supplementation 4.4%

Supplement BEEWELL

AminoPlus
4.0% Small hives 4.4%

Swarming + low colony

densities
4.0% Swarming 4.4%

Swarming + low colony densities 4.4%

Wintering strong colonies 4.4%

Colony losses Honey yields

n=5 n=2

Imported queens 40.0% Chemical-free operation 50.0%

Chemical-free operation 20.0% Shook swarm 50.0%

Long-distance

transportation of small

colonies

20.0%

Protein supplements 20.0%

Theme : General 
apiary management -

+

Results (Impact)
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Apis mellifera ssp. 73.7%

Apis mellifera ligustica 12.2%

Apis mellifera carnica 6.3%

Apis mellifera intermissa 1.6%

More than 1 subspecies* 1.2%

Buckfast 1.1%

Apis mellifera macedonica 0.8%

Apis mellifera mellifera 0.8%

Apis mellifera iberica 0.7%

Apis mellifera caucasica 0.5%

Apis mellifera yemenitica 0.5%

africanized Apis mellifera 0.3%

Apis mellifera scutellata 0.1%

Apis cerana cerana 0.1%

* A. mellifera carnica + ligustica

(0.7%) , A. mellifera carnica + ligustica

+ siciliana (0.4%), A. mellifera carnica

+ yementica (0.1%)

Results (Species)

99.9% A. mellifera
0.1% A. cerana



Conclusion

02  Support in evidence - based decision - making for beekeepers, 
veterinarians, and extension professionals

03  Most research from Europe and North America

04  Almost exclusively on Apis mellifera –  A. cerana heavily understudied

05  Majority on Varroosis, followed by General apiary management > 
AFB > Tropilaelapsis  > Aethinosis  > EFB

01  A structured, expandable framework

Many white spots in honey bee research for the practitioner 



Needs and Outlook

01  E xpand and regularly update this framework
 → From isolated studies to holistic decision support

04  Need to survey what information is most important to beekeepers

03  More research targeted to field applications by beekeepers

02  Identify and fill research gaps
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