
 

 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Best Beekeeping Practices  Guidelines on 



 

2 
 

 

Index of Contents 
Executive Summary ......................................................................................................................... 6 

Good Beekeeping Practices .............................................................................................................. 1 

1. Apiary set up and management/maintenance ............................................................................ 1 

1.1 Avoiding areas exposed to excessive humidity and wind ............................................................ 1 

1.2 Avoiding areas where allergenic (e.g., Ambrosia trifida and Artemisia vulgaris) or toxic (e.g., 

containing pyrrolizidine alkaloids, like Echium spp., Eupatorium and Senecio spp. etc.) plants could be 

found in a significant quantity ...................................................................................................... 3 

1.3 Avoiding exposure to pollutants (e.g., pesticides, heavy metals, etc.) .......................................... 5 

1.4 Avoiding obstacles for the bees (e.g., high grass/snow in front of the hive entrance) .................... 7 

1.5 Ensuring presence of trees (or other barriers) to create protection against weather stressors (e.g., 

heat, wind etc.) .......................................................................................................................... 9 

1.6 Having enough space for storage rooms/working tools ........................................................... 11 

1.7 Keeping an appropriate number of hives ............................................................................... 13 

1.8 Keeping safe distance from houses/villages (for human safety) ................................................ 15 

1.9 Maintaining appropriate distance from other apiaries (for hive production and bee health) ........ 17 

1.10 Preventing theft of hives .................................................................................................... 19 

1.11 Proper positioning of the hive ............................................................................................. 21 

1.12 Seasonally relocating the apiary .......................................................................................... 23 

1.13 Setting-up apiaries in an area accessible to vehicles .............................................................. 25 

2. Colony set up and management/maintenance ......................................................................... 27 

2.1 Adding Honey Supers .......................................................................................................... 27 

2.2 Carry Out Inspections for Honey Bee Diseases Before Transferring Colonies to a New Location ... 29 

2.3 Choose the Best Colonies as Larvae Donors ............................................................................ 31 

2.4 Eliminate Diseased Colonies, So That They Cannot Reproduce ................................................. 33 

2.5 Evaluate the Food Stores ..................................................................................................... 35 

2.6 Evaluate the Space Needed by the Growing Colony................................................................. 37 

2.7 Evaluation of Mating Success and Start of Oviposition of the New Queen .................................. 39 

2.8 Expanding the Colony to Give the Colony Space ...................................................................... 40 

2.9 Feeding and Verify Food Storage........................................................................................... 42 

2.10 Follow national rules for migratory beekeeping .................................................................... 44 

2.11 Inspect colonies during suitable weather conditions .............................................................. 46 

2.12 Internal colony evaluation .................................................................................................. 48 

2.13 Only transfer disease-free bees and/or frames to other colonies ............................................ 50 

2.14 Optimise inspection time and number of visits ..................................................................... 52 

2.15 Overwinter in the brood chamber ....................................................................................... 54 



 

3 
 

 

2.16 Perform selection to have queens more resistant to disease and adapted to local climatic 

conditions ............................................................................................................................... 56 

2.17 Processing beeswax – from removing old combs to production of new wax foundations ........... 59 

2.18 Replace beehive frames (how many and when) .................................................................... 61 

2.19 Replace queens with high mite levels and/or poor hygienic behaviour .................................... 63 

2.20 Wax moth control and wax moth safe comb storage ............................................................. 65 

3. Bee feeding and watering ........................................................................................................ 67 

3.1 Only Use Well Recognised Feed Types ................................................................................... 67 

3.2 Reduce Risk of Robbing ........................................................................................................ 69 

3.3 How to Provide Artificial Feeding for Wintering ...................................................................... 71 

3.4 Do Not Feed Bees with Honey, Pollen or Supplements from Dead Colonies ............................... 73 

3.5 Clean the Feeders After Feeding the Bees .............................................................................. 75 

3.6 Provide Nucleus and Swarms with Adequate Food Supply ....................................................... 77 

3.7 How to Stop Robbing Once It Occurs ..................................................................................... 79 

3.8 How to Provide Artificial Feeding During Times of Shortage ..................................................... 81 

3.9 Do Not Heat Sugar Solutions Over Tap Water Temperature ..................................................... 83 

3.10 Provide a Constant Water Source ........................................................................................ 85 

3.11 Choose the Right Feeder for Your Needs .............................................................................. 87 

4. Record keeping ....................................................................................................................... 89 

4.1 Record Harvest and Processing Data ..................................................................................... 89 

4.2 Use a Recording Solution That Fits Your Needs ....................................................................... 91 

4.3 Record Characteristics of Honey Bee Queens ......................................................................... 93 

4.4 Keep Records of Breeding Activities and Colony Conditions ..................................................... 95 

4.5 Mark Hives That Need Subsequent Attention ......................................................................... 97 

4.6 Record the Health Status of Colonies ..................................................................................... 99 

4.7 Be Informed About Currently Authorised Veterinary Products ................................................ 101 

4.8 Identify Your Apiary and Colonies ....................................................................................... 103 

5. Routine (preventive) hygiene practices .................................................................................. 105 

5.1 Store Beekeeping Materials, Wax, and Feed Hygienically to Prevent Contaminations ............... 105 

5.2 Comb Management of Honey Frames After Extraction .......................................................... 107 

5.3 Regularly Clean the Beekeeping Equipment and Facilities ...................................................... 109 

5.4 Efficient Ventilation to Minimize Condensation in the Hive .................................................... 111 

5.5 Do Not Use Brood Combs in the Honey Super ...................................................................... 113 

6. Miscellaneous ...................................................................................................................... 115 

6.1 Honey Bee Welfare ........................................................................................................... 115 

6.2 Use of Wax Foundations .................................................................................................... 117 



 

4 
 

 

Biosecurity Measures ................................................................................................................... 119 

7. Varroosis .............................................................................................................................. 119 

7.1 Assessment of Varroa Infestation Level During the Beekeeping Season ................................... 119 

7.2 Brood Removal ................................................................................................................. 120 

7.3 Heat Treatments ............................................................................................................... 122 

7.4 Identification of the Best Moment for Varroa Treatments According to National Climatic Areas 124 

7.5 Queen Caging ................................................................................................................... 126 

7.6 Use of Formic Acid ............................................................................................................ 127 

7.7 Use of Oxalic Acid (Including Sublimated) ............................................................................ 128 

7.8 Use of Thymol (Applying Only When Environmental Temperature Is Adequate) ....................... 129 

7.9 Use of Other Low Environmental Impact Compounds ............................................................ 131 

8. American Foulbrood ............................................................................................................. 132 

8.1 Destruction of AFB-Positive Colonies or Whole Apiary ........................................................... 132 

8.2 Disinfection of Apiary After AFB Sanitation .......................................................................... 134 

8.3 Disinfection of Flammable Beekeeping Equipment ................................................................ 136 

8.4 Establish a Disinfection Unit in the Local Community ............................................................. 138 

8.5 Inform Neighbouring Beekeepers About AFB Cases ............................................................... 140 

8.6 Manage Asymptomatic Colonies When AFB Is Detected in the Apiary ..................................... 142 

8.7 Visual Detection of AFB-Typical Signs .................................................................................. 144 

8.8 Visual Inspection of Brood Combs During Colony Work ......................................................... 146 

9. European Foulbrood ................................................................................................................. 148 

9.1 Do Not Move Used Frames/Bees/Materials/Feeds from Colonies with EFB to Healthy Colonies . 148 

9.2 Disinfect or Incinerate Contaminated Beekeeping Equipment from EFB-Symptomatic Colonies . 150 

9.3 Inform Your Neighbours About EFB at Your Apiary ................................................................ 152 

9.4 Manage Asymptomatic Colonies When EFB Cases Have Been Detected in the Apiary ............... 154 

9.5 Detection of EFB Typical Signs and Laboratory Analysis ......................................................... 156 

9.6 Make a (Partial) Shook Swarm in Case of EFB Clinical Signs .................................................... 158 

10. Nosemosis ......................................................................................................................... 160 

10.1 Avoid using honey or pollen from unknown sources against entry of Nosema spores .............. 160 

10.2 Optimizing bee nutrition to support colony survival and reduce nosemosis impact ................. 162 

10.3 Disinfection of all hive structures and cleaning beekeeper's equipment against nosemosis ...... 164 

10.4 Identify nosemosis clinical symptoms ................................................................................ 166 

10.5 How to strengthen the bee population to survive nosemosis infestation ............................... 168 

11. Small Hive Beetle ................................................................................................................ 170 

11.1 Do not leave empty hives with combs or bee products on-site, and promptly remove dead 

colonies to avoid uncontrolled reproduction of SHB (Aethina tumida) .......................................... 170 



 

5 
 

 

11.2 Promptly report to the Veterinary Authorities any suspect of SHB (Aethina tumida) presence . 171 

11.3 Protect your neighbouring colonies and your neighbours! Limit further spread of SHB (Aethina 

tumida) ................................................................................................................................. 172 

11.4 Avoid importing bees, queens, hive materials or products from SHB (Aethina tumida)-endemic 

regions .................................................................................................................................. 173 

11.5 Burn affected combs and flame used hives of collapsed colonies to fight SHB (Aethina tumida) 174 

11.6 Learn to distinguish SHB (Aethina tumida) larvae from wax moth larvae ................................ 175 

11.7 Stay vigilant and check for Small Hive Beetles and larvae during hive inspections ................... 176 

11.8 Use of in-hive traps to monitor SHB (Aethina tumida) presence ............................................ 177 

12. Invasive Vespid management .............................................................................................. 178 

12.1 Maintain Strong Colonies and Group Them to Reduce Vespidae Predation ............................ 178 

12.2 Focus Trapping in Spring and Autumn to Prevent New Vespa velutina Nest Formation ............ 179 

12.3 Use Entrance Reducers, Muzzles, or Twigs as Physical Barriers Against Hornets ...................... 180 

12.4 Innovative Technologies to Manage Hornet Predator Pressure ............................................. 181 

Miscellaneous ............................................................................................................................. 182 

13.1 Coordinate Varroa Treatments Within Entire Districts to Increase Treatment Success ............. 182 

13.2 Create Artificial Swarms as a Biotechnical Varroa Control Method ........................................ 184 

 

 

  



 

6 
 

 

Executive Summary 
 

These guidelines bring together 101 Best Beekeeping Practices developed within the B-THENET project. Each 

Best Practice begins with a general description, followed by a comparative table highlighting the main 

differences reported across countries. 

The practices presented in this document were developed in the respective national languages by 

beekeepers, advisors, researchers, and other key stakeholders at the 13 National B-THENET Centres, located 

in Austria, Belgium, Croatia, Denmark, Germany, Greece, Hungary, Italy, Poland, Slovakia, Slovenia, Spain, and 

Sweden. They were subsequently reviewed and harmonised into a common English-language version by the 

26 trained advisors of the B-THENET International Advisors Network. 

It is important to note that the differences reported between countries reflect only the information provided 

by each National B-THENET Centre in its respective Best Beekeeping Practices. They should therefore not be 

interpreted as absolute or exhaustive statements about beekeeping practices in each country. If a practice is 

not mentioned for a particular country, this does not necessarily mean that the practice is not applied or 

recommended there; rather, it means that it was not explicitly described in the source material. The same 

applies to entries marked “Not specified” in the comparative tables. 

This manual is intended to be used alongside the National Manual for Beekeepers, in which each of the 101 

Best Beekeeping Practices is described and discussed in greater detail in the respective national language. 
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Good Beekeeping Practices 

1. Apiary set up and management/maintenance 

1.1 Avoiding areas exposed to excessive humidity and wind 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Excessive humidity and wind are among the most consequential micro-environmental stressors for bee colonies. Humidity 

above 75–80 % relative humidity—especially with persistent fog, poor drainage, or proximity to standing water—promotes 

condensation inside hives and increases the risk of nosema, mycosis (fungal infections), and chalkbrood. Hive wood degrades 

faster when placed directly on damp ground. All project countries agree that heavily shaded, persistently foggy, or low-lying 

marshy sites should be avoided. 

Strong and persistent wind reduces forager flight activity significantly—worker bees are affected when wind speed exceeds 

approximately 20–25 km/h and can barely forage at 35–40 km/h. Poland notes that wind-avoiding bees fly low over treated 

fields, increasing pesticide exposure; all countries mention that strong wind increases thermoregulation energy cost. In 

extreme cases, hives may tip over. Sites sheltered by forest edges, rows of trees, hills, or well-permeable windbreak hedges 

are preferred. 

Choosing the right microclimate requires an on-site assessment of: prevailing wind direction, existing natural barriers, drainage 

patterns, proximity to water bodies, and solar exposure. Hives should receive direct morning sunlight for at least 4–6 hours 

daily to limit internal humidity and facilitate bee activity. A slight south-facing slope improves spring snow melt and ground 

warming. Poland notes that cold, damp hollows must be avoided even if they appear sheltered, as cold air drains into them 

overnight. 

2.  COMPARATIVE TABLE 

Country Main humidity risks Wind-related risks Site avoidance criteria Protective measures 

Austria Nosema and mycosis propagation; 

condensation in hives 

Drastically reduced flight activity and 

brood development; hive tipping risk 

in very strong winds 
Heavily shaded or persistently 

foggy areas 
Use wooded areas and forested zones 

to shelter hives from prevailing winds 

Belgium Rising damp and cold from wet 

ground reaching the colony 
Stronger wind exposure at height, e.g. 

rooftop hives 

Persistently damp ground; 

unsheltered, wind-exposed 

positions 

Plant a windbreak hedge; shelter 

rooftop hives; choose dry ground with 

water sources nearby; raise hives 20-30 

cm on durable non-wood supports 

(concrete or plastic) 

Croatia 
Condensation inside hives; mould 

development; reduced honey 

quality 
Reduced forager activity 

Low or marshy terrain; areas 

without natural or artificial 

barriers 

Natural or artificial barriers (hills, trees, 

fences); consult local beekeeping 

associations 

Denmark 

Increased disease risk 

(chalkbrood); lower hive 

temperature hinders colony 

development; moisture 

accumulates around hives 

Cools hive; hinders flight; wastes 

colony energy on thermoregulation 
Humid dips; areas with 

stagnant cold air 

Windbreak hedge with ~50 % air 

permeability (woven willow 

recommended); avoid fully solid barriers 

(cause turbulence); balance shelter with 

sun 

Germany Nosema and mycosis propagation 
Drastically reduced flight and brood 

activity; hive tipping risk in very strong 

winds 
Heavily shaded or persistently 

foggy areas 
Use wooded areas and forested zones 

to shelter hives from prevailing winds 

Greece 

Nosema and chalkbrood risk at 

humidity >75–80 %; condensation 

on outer frames in winter; poor 

drainage creates unfavourable 

microclimate 

Worker flight significantly reduced at 

wind >20–25 km/h; severe disruption 

at >35–40 km/h; increased 

thermoregulation energy cost; hive 

tipping risk 

Closed valleys; persistent fog; 

stagnant water; high 

groundwater; poor-draining 

soils 

Hives on slightly elevated, well-drained 

ground; 4–6 h direct morning sun daily; 

natural windbreaks (trees/shrubs) ≥2–3 

m; raise hives 20–30 cm; secure to 

prevent tipping 
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Hungary 
Fungal (mycosis) diseases in bees; 

hive mould; unfavourable 

overwintering conditions 

Draughty sites lower hive temperature; 

higher winter energy cost for 

thermoregulation; foraging days lost in 

spring 

Damp catchment areas where 

rainwater accumulates; 

draughty, wind-exposed 

positions 

Prefer drier hillside sites over water-

collecting ground; insulate hives against 

rain; plant trees or forest belts (or 

physical barriers) to block wind 

corridors toward the hives 

Italy 
Nosema and mycosis propagation; 

hive wood degradation; 

condensation and mould risk 

Reduced flight and foraging; hive 

uncovering or tipping risk in very 

strong winds 

Heavily shaded or foggy areas; 

near watercourses, lakes, 

ponds, or topographic 

depressions 

On-site assessment of altitude, existing 

windbreaks, and dominant wind 

pattern; wooded protection; hives off 

the ground; good-quality hive 

maintenance 

Poland 

Honey bee dysentery from 

prolonged cold and moisture; 

condensation inside hives; delayed 

spring cleansing flights 

Difficult return to hive; disorientation; 

prevents queen and drone mating 

flights 

Cold damp hollows; high 

groundwater sites; north-facing 

or shaded positions; areas 

prone to persistent fog or frost 

Southern or southwestern forest edges; 

slight southerly slope; row of trees, low 

hill, or buildings as shelter; avoid frost 

hollows 

Slovakia 
Nosema and mycosis propagation; 

delayed spring cleansing flights 

increase dysentery risk; brood is 

not well developed 

Reduced foraging; difficulty returning 

to hive; hive tipping in extreme cases 

Sites where precipitation 

lingers; late spring snow melt; 

flooding risk; large water 

bodies; shaded locations with 

wind and fog 

Forested or tree-lined windbreak zones; 

slope positioning; nearby buildings as 

shelter; balance shelters with sun 

Slovenia 
Condensation inside hives; mould 

development; reduced honey 

quality 
Reduced forager activity Low or marshy terrain 

Natural or artificial barriers (hills, trees, 

fences); consult local beekeeping 

associations and experts 

Spain 
Waterlogging; reduced thermal 

stability in hive; increased 

susceptibility to disease 
Reduced foraging efficiency; colony 

development instability 

North-facing slopes; shaded 

areas; areas with hurricane-

force winds or adjacent 

watercourses very close to 

hives 

Identify existing natural barriers 

(vegetation, terrain features); evaluate 

local wind patterns before installation 

Sweden 

Chalkbrood risk; 'chilled brood' 

(kylt yngel) risk from prolonged 

low brood temperature; winter 

condensation causes mould on 

combs and frames 

High energy cost for thermoregulation; 

hampered colony development in 

spring 

Humid areas; heavily shaded 

areas; strongly wind-exposed 

areas; topographic dips and 

marshy terrain 

Avoid low-lying, humid, or wind-

exposed positions; favour sheltered, 

well-lit sites 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.2 Avoiding areas where allergenic (e.g., Ambrosia trifida and Artemisia vulgaris) or toxic (e.g., 

containing pyrrolizidine alkaloids, like Echium spp., Eupatorium and Senecio spp. etc.) plants could 

be found in a significant quantity 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Bees are not significantly harmed by most allergenic or toxic plants when varied forage is available, as substances are diluted 

across diverse sources. The main concern is human consumer safety—especially for bee pollen sold commercially—rather than 

direct colony loss. Pyrrolizidine alkaloids (PAs), found in Boraginaceae, Asteraceae, Orchidaceae, and Leguminosae, are the 

most widely discussed toxic compound group; they are suspected carcinogens. EU Regulation 2020/2040 limits PAs in pollen-

based food supplements to 0.5 mg/kg; no binding limit yet exists for honey. 

Bees tend to avoid toxic plants when better alternatives are available; the risk increases during foraging gaps, when colonies 

are forced to visit less preferred species. This makes continuous and varied forage availability the primary preventive measure. 

Critical forage gaps in several countries occur post-rapeseed, post-linden, and in late summer. Where large monospecific stands 

of PA-containing or otherwise toxic plants are present within the 3 km foraging radius, beekeepers should consider site 

relocation, early honey harvest before problematic plants flower, or supplementary feeding. 

Recognition of relevant local plants is an essential beekeeper skill. Botanical field guides, digital plant-identification apps, 

cooperation with agronomists or foresters, and—for sites with known risk—routine PA analysis of harvested pollen are all 

recommended. Belgium details practical vegetation management: sowing competing species (white clover, yarrow, 

chamomile) suppresses ragwort; mowing when 50% of flower buds begin to yellow (typically second half of June) can reduce 

ragwort presence by 80%; sheep and goat grazing is an effective biological control that cattle and horses cannot perform. 

2.  COMPARATIVE TABLE 

Country Relevant allergenic plants Relevant toxic plants / substances Main risk pathway Notable local approach 

Austria 

Allergenic plants are a 

concern only when 

concentrated in large 

enough amounts 

Grayanotoxins (some Ericaceae), tropane 

alkaloids (Datura, Atropa, Hyoscyamus), 

pyrrolizidine alkaloids (Boraginaceae, 

Asteraceae), diterpenoid alkaloids 

(Aconitum napellus) 

Mainly affects honey quality 

and human consumer safety; 

rarely causes direct colony-

level effects 

Agraratlas.inspire.gv.at recommended for 

reviewing nearby agricultural land use 

Belgium Ambrosia trifida, Artemisia 

vulgaris 

Echium vulgare, Jacobaea vulgaris, Borago 

officinalis, Eupatorium cannabinum (PA-

containing); PA legal limits in honey not yet 

established 

PA transfer to pollen and 

honey; carcinogenicity risk for 

human consumers 

Sow competing plants (white clover, yarrow, 

chamomile) to suppress ragwort; mow 

when ~50 % of flower buds yellowing 

(June); sheep and goat grazing effective 

(resistant to ragwort unlike cattle) 

Croatia Allergenic plants generally; 

no specific species named Toxic plants generally 
Bee health risk; beekeeper 

allergy risk; product quality 

reduction 

Monitor vegetation around apiary; 

cooperate with local botanists and 

beekeeping associations to identify problem 

species 

Denmark 
Jacobaea vulgaris 

(common ragwort) as a PA 

source 
Pyrrolizidine alkaloids (PA) 

PA in honey and pollen; 

carcinogenicity risk for human 

consumers 

Danish honey currently below advisory PA 

thresholds; best prevention is maintaining 

varied foraging; alternatively harvest honey 

before ragwort flowers 

Germany 
Allergenic plants are a 

minor concern unless 

heavily concentrated 

Grayanotoxins (some Ericaceae), tropane 

alkaloids (Datura, Atropa, Hyoscyamus), 

pyrrolizidine alkaloids (Boraginaceae, 

Asteraceae), diterpenoid alkaloids 

(Aconitum napellus) 

Mainly affects honey quality; 

toxic mainly in varietal (mono-

floral) honeys from single toxic 

sources 
Not specified 

Greece Ambrosia, Artemisia, and 

other high-pollen allergens 

Rhododendron spp. (grayanotoxins—

northern Greece mountains); Echium, 

Senecio, Borago (PAs—Mediterranean 

zones); Nerium oleander (urban/coastal); 

Tilia, Castanea, Arbutus under specific 

environmental stress conditions 

Neurotoxic effects on bees; 

'mad honey' production; 

colony losses; PA transfer to 

honey and pollen; effects 

intensified during forage gaps 

If >30–40 % of local forage is from plants of 

known toxicity, avoid establishing apiary; 

move hives when mass mortality is 

suspected; forage gaps increase visits to 

toxic plants 
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Hungary 

Ragweed (Ambrosia 

artemisiifolia), giant 

hogweed (Heracleum 

mantegazzianum) 
Not specified Human allergy via bee pollen Regular mowing (very important preventive 

tool); grazing by livestock 

Italy 
Parietaria, cypress, 

hornbeam, goldenrod, 

sunflower (pollen allergens 

for sensitive humans) 

PA-containing families: Boraginaceae, 

Asteraceae, Orchidaceae, Leguminosae; 

rhododendron (for pollen production); EU 

Reg. 2020/2040: max 0.5 mg/kg PA in 

pollen-based food supplements 

Primary risk: PA contamination 

of pollen sold for human 

consumption; secondary risk: 

human allergic reactions to 

bee pollen 

Avoid areas with high PA plant density for 

commercial pollen production; routine PA 

analysis of pollen product; inform 

consumers of allergy risk regardless of site 

Poland 
Ambrosia trifida (present 

in Poland), Artemisia 

vulgaris (mugwort) 
Not specified 

Bee health and product quality 

if such plants dominate the 

flight radius; forage gaps (post-

rapeseed, post-linden) are 

critical risk periods 

Primary apiary location criterion: 

abundance, diversity, and continuity of safe 

forage throughout the season 

Slovakia 
Various allergenic plants 

causing reactions in 

sensitive consumers 

PA-containing families: Boraginaceae, 

Asteraceae, Orchidaceae, Leguminosae; 

ornamental plants: oleander, 

rhododendron 

Human allergy via pollen 

consumption or inhalation; PA 

carcinogenicity concern; 

dilution by other flora usually 

protective 

For Slovak beekeepers: toxic plants 

generally not a serious risk due to natural 

dilution; PA testing recommended but not 

commonly available in Slovakia 

Slovenia 

Allergenic or toxic plants 

not currently reported in 

significant quantities in 

Slovenia 

No intensive toxic plant monocultures 

reported 

Potential risk if allergenic 

plants appear; current 

botanical biodiversity provides 

natural dilution 

National public graphic data viewer already 

shows plant composition by area; if 

allergenic plants appear, system should flag 

areas where bees should not be placed 

Spain 
Plants with allergenic or 

toxic properties for bees or 

human consumers 

Plants containing toxic substances for bees 

at significant concentrations 

Bee health and honey quality; 

risk depends on 

concentration—dilution by 

other floral sources is 

protective 

Use digital cartography and biodiversity 

mapping tools to visualise vegetation cover 

and composition within flight radius; 

palynological analysis of honey and pollen 

over multiple years recommended 

Sweden PA-containing bee-

attractive plants 

Senecio spp. (stånd), Symphytum 

(vallört/comfrey), Echium (blåeld/viper's 

bugloss), Borago (gurkört), coltsfoot, 

hound's-tongue 

PA transfer to bee pollen and 

products; EU food supplement 

limit: 500 µg/kg PA for bee 

pollen 

Avoid large stands of PA-containing plants 

within 3 km flight radius; bigård placed in 

Symphytum stand documented to produce 

elevated PA levels 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.3 Avoiding exposure to pollutants (e.g., pesticides, heavy metals, etc.) 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Agricultural pesticides—especially insecticides and acaricides—are the primary pollutant risk for bees and hive products across 

all project countries. The beekeeper has a twofold responsibility: protecting colony health and ensuring that products (used as 

food and in pharmaceutical manufacturing) are free of contaminants. Before siting an apiary, it is essential to map the 

surrounding agricultural land, understand which crops are grown, what products are applied, when treatments take place, and 

whether periods of high exposure risk can be anticipated. 

Beyond pesticides, apiaries should be located away from polluting industrial plants, incinerators, and landfills. Road traffic 

pollution is generally considered to have a lower impact on honey quality than agricultural chemicals, but all countries advise 

avoiding placement near heavily trafficked roads primarily to prevent bee-vehicle collisions, which can cause high forager 

mortality. Contaminated water is a specific and often overlooked hazard: bees require large volumes of water for cooling and 

food dilution, and may visit contaminated ponds if cleaner sources are not available near the apiary. 

When pesticide treatment is planned nearby, the most effective responses are: coordinate with the farmer to apply at night or 

outside peak forager activity. Slovakia specifies that warm-weather closure must not exceed one day and hives should be in 

shade. Germany and Greece both outline sampling protocols for suspected poisoning: collect ≥200 dead bees, freeze samples, 

and report immediately to veterinary or plant protection authorities, since many pesticides degrade within days. 

2.  COMPARATIVE TABLE 

Country Main pollution sources to avoid Preventive location criteria Emergency / response measures Notable local guidance 

Austria 

Agricultural pesticides 

(insecticides, acaricides most 

dangerous); industrial plants, 

incinerators, landfills; busy roads 

(collision and pollution risk) 

Know surrounding crops and their 

treatment schedules; use 

agraratlas.inspire.gv.at to review nearby 

agricultural land use 

Pollen or bee samples for lab analysis; 

maintain contact with neighbours to 

get advance notice of planned 

treatments; close or move hives if 

needed 

Evidence that busy-road 

pollution affects honey 

quality is currently limited; 

nevertheless, avoid nearby 

placement to reduce collision 

risk and potential exposure 

Belgium 

Heavy metals near chemical 

industrial zones; pesticides and 

fertilizers from regularly treated 

farmland; spray drift 

Site away from chemical industry and 

regularly treated crops, accounting for 

drift; ask local farmers which products are 

used and whether GM crops are present 
Not specified 

Assess site suitability 

beforehand, as pesticides can 

accumulate in honey and 

wax and cause poisoning 

(Honeybee Valley good-

practice guide) 

Croatia 
Untreated landfills, industrial 

plants, roads; acaricide residues in 

hives from improper in-hive use 

Study location for environmental 

contamination; establish open 

communication with farmers, viticulturists, 

fruit growers, and neighbouring 

beekeepers 

Timely and proper use of approved 

acaricides; adapt beekeeping practices 

to reduce bee and brood exposure 

Recommendation: periodic 

sampling of older combs for 

detection and quantification 

of environmental pollutant 

residues 

Denmark 

Heavily polluted areas; 

contaminated water sources (bees 

attracted to slightly acidic water 

that may be polluted) 

Bees collect within ~3 km radius; consider 

PFAS and other environmental compounds 

when choosing site; avoid contaminated 

water sources 

Provide clean water source near 

apiary to reduce bees visiting 

contaminated ponds or ditches 

Danish studies so far show 

no problematic PFAS or PA 

levels in honey; holistic 

thinking about site 

placement is the 

recommended approach 

Germany 

Agricultural pesticides 

(insecticides and acaricides most 

dangerous; fungicides/herbicides 

at sublethal concentrations); 

industrial plants, incinerators, 

landfills; busy roads 

Research surrounding area for intensive 

crops and treatment schedules; strict 

German regulations make most sites 

relatively safe 

Typical poisoning signs: sudden 

elevated bee mortality in front of and 

inside hives; crawling bees with 

twitching, cramping, or spinning 

movements; send pollen or bee 

samples to lab (contacts on Julius 

Kühn website) 

Due to strict national 

pesticide regulations, acute 

poisoning cases increasingly 

rare; sublethal effects of 

fungicides and herbicides 

remain a concern 

Greece 

Agricultural pesticides; 

greenhouses or intensive crops 

with high plant protection; 

industrial plants, incinerators, 

landfills; busy roads; municipal 

Indicative minimum distances: ≥300 m 

from conventional crops with systematic 

insecticide use; ≥1 km from intensive 

greenhouses; ≥3 km from industrial 

sites/incinerators/landfills; ≥50–100 m 

Suspected poisoning protocol: collect 

≥200 dead bees + pollen/honey/plant 

material from area; photograph 

symptoms and location; record date, 

time, and possible sprays; freeze 

samples; immediately notify 

Low-toxicity substances also 

proven to cause secondary 

chronic effects on bees; 

beekeeper also bears 

responsibility for residues 
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and residential mosquito control 

programs 
from high-traffic roads; ≥500 m from 

systematic mosquito spray zones 
veterinary or agricultural services. 

Early sampling is critical—pesticides 

degrade within days. 

from in-hive veterinary 

medicines 

Hungary 

Beekeeper's own improper or 

illegal treatments; pesticide drift, 

mainly from rapeseed (late April) 

and sunflower (early July) 

flowering 

Keep hives away from crops under regular 

plant-protection treatment (rapeseed, 

sunflower) 
Not specified 

Use only authorised 

products, preferring organic 

acids; improper insecticide 

use on rapeseed can push 

honey residues above legal 

limits 

Italy 

Agricultural pesticides; industrial 

plants, incinerators, landfills; busy 

roads (bee-vehicle collision risk); 

residential and municipal 

mosquito insecticide treatments 

Assess territory via aerial images to 

identify pollution zones; avoid 

conventional agricultural areas; fungicides 

and herbicides can cause chronic 

poisoning even at low concentrations 

Close or move hives when pesticide 

exposure is anticipated; in case of 

anomalous mortality: notify ASL (Local 

Health Authority) Veterinary Services 

Municipal mosquito spraying 

ordinances should be 

communicated to 

beekeeping associations; 

private households also 

frequently arrange mosquito 

treatments without 

notification 

Poland 

Crops using pesticides or 

herbicides; heavy-traffic roads 

(heavy metal contamination of 

bee products); city centres; 

industrial centres; large 

noisy/smoky factories; sugar 

factories and confectionery; large 

water bodies 

Choose dry, level terrain at significant 

distance from all listed pollution sources Not specified 

Sugar factories and 

confectionery plants are 

listed as specific avoidance 

sources—unusual among 

project countries 

Slovakia 

Agricultural pesticides and 

herbicides; industrial pollution 

(factories, landfills, incinerators); 

vehicle exhaust; contaminated 

water (especially in dry summer 

months when bees need cooling 

water) 

Know surrounding land management and 

spraying schedules; temporarily relocate 

bees when contamination risk is confirmed 

Monitor local/municipal authority 

announcements about planned crop 

or forest pesticide treatments; close 

flight holes and remove bottom screen 

during treatment period; in warm 

weather: max 1 day closed, hives in 

shade 

Hives must be placed in 

shade to prevent overheating 

Slovenia 

Pesticides from farms, orchards, 

vineyards; industrial plants and 

large waste sites; acaricide 

residues from improper in-hive 

use 

Use forage cadastre to assess site; avoid 

proximity to industrial plants and large 

waste disposal; talk to neighbouring 

farmers and beekeepers before choosing 

site 

Good communication with farmers to 

prevent unannounced treatments; 

timely and proper acaricide use in 

hives; periodic comb sampling 

recommended 

Promoting biodiversity and 

integrated production 

methods around the apiary 

reduces overall pesticide 

pressure 

Spain 
Phytosanitary products with high 

bee toxicity during application 

periods 

Know application periods, persistence, and 

bee toxicity of phytosanitary products 

used in the area; identify high-risk periods 

before they occur 

Temporary relocation of hives or 

entrance closure with adequate 

ventilation; coordinate with farmer to 

apply treatments at night or outside 

bee flight period 

Moving contaminated hives 

is not possible; night-time or 

outside-flight-period 

treatment scheduling is the 

primary preventive 

coordination measure 

Sweden 
Intensive agriculture with heavy 

chemical pest control; heavily 

trafficked roads; waste tips 

Assess all sources within ~3 km radius; 

avoid areas with significant contamination 

sources 
Not specified Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 

 



 

7 
 

1.4 Avoiding obstacles for the bees (e.g., high grass/snow in front of the hive entrance) 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Maintaining a clear flight path in front of the hive entrance is a fundamental management task. Tall grass, dense low vegetation, 

branches near the landing board, mud, stones, and accumulated dead bees can all obstruct bee entry and exit, increasing 

energy consumption during takeoff and landing, hampering orientation—especially for young bees on their first flights—and 

reducing throughput at peak foraging times when many foragers land simultaneously. 

Dense vegetation around hive bases restricts air circulation, raises humidity, and increases the risk of chalkbrood and wood 

decay. In summer, overgrowth also contributes to overheating and fire risk. Greece recommends maintaining a 3–5 m clear 

zone around hives, with cleaning at least monthly in spring, every 2–3 weeks in summer, and before fire-risk periods. Poland 

recommends sand, roofing felt, or concrete slabs in front of entrances as a permanent low-maintenance solution that also 

serves as a diagnostic surface for observing expelled debris and dead bees. 

Two seasonal-specific obstacles receive special attention. Snow on the hive roof provides insulation and is unproblematic; 

snow blocking the entrance must be cleared to maintain ventilation—a task requiring only a broom or hands. In spring, 

accumulated winter-dead bees may block the flight hole: Germany and Denmark both recommend careful removal with a stick 

or knife, followed by cleaning the bottom board after the first cleansing flight of the season. 

2.  COMPARATIVE TABLE 

Country Main obstacles to manage Seasonal considerations Ground / entrance preparation Notable local approach 

Austria 

Tall grass and vegetation 

blocking entrance; snow in 

front of flight hole; 

accumulated dead bees on 

bottom board 

Early morning or evening best 

for mowing; snow on roof is 

fine; entrance snow must be 

cleared for ventilation 

Mow with lawn mower, 

trimmer, or motorised scythe; 

sweep dead bees from 

entrance and bottom board 

regularly 

Tool list: mower/trimmer/motorised scythe, broom, 

flight-hole slider, protective clothing; safety 

equipment required when using noisy machinery 

during flight activity 

Belgium 

Grass and plants growing in 

front of the entrance; 

ground damp and soil 

bacteria 
Not specified 

Cover the ground with 

concrete, sand or root cloth; 

raise hives on a pallet or riser 

to avoid rising damp and soil 

contact 

Optionally place a hedge or wall at least 1 m in front 

of the entrance to lift the flight path away from 

people, never closer than 1 m 

Croatia Grass and vegetation in 

front of and around hives 

Best to mow in evening when all 

bees inside; motorised mowing 

causes noise disturbance 

Trimmer, motorised mower, or 

manual scythe; protective 

beekeeping suit 
Evening mowing minimises bee disturbance 

Denmark 

Tall grass blocking entrance; 

snow before flight slit; 

accumulated dead bees 

blocking entrance in spring 

Spring: clear entrance after 

cleansing flight and clean 

bottom board; winter: remove 

entrance snow only 

Mower, trimmer, or brush 

cutter for grass; broom or 

hands for snow; stick for dead 

bees 

If bees must cross roads or railways, install hedge, 

wall, or cloth to force flight upward to safe height 

before crossing 

Germany 
Tall grass blocking entrance; 

snow in front of flight hole; 

accumulated dead bees on 

bottom board 

Best to mow early morning or 

evening; snow on roof is fine; 

entrance snow must be cleared 

Lawn mower, trimmer, or 

motorised scythe for grass; 

broom or hands for snow; 

sweep dead bees regularly 

Physical barriers (hedge, wall, cloth) force bees to fly 

upward to safe height when crossing roads or 

railways 

Greece 

Dense low vegetation (grass, 

branches near landing 

board); ground obstacles 

(stones, mud, excess 

moisture); poor entrance 

visibility 

Spring: monthly cleaning; 

summer: every 2–3 weeks and 

before fire-risk periods; winter: 

clear area reduces mud and 

moisture accumulation 

Maintain 3–5 m clear zone 

around hives; elevate hives to 

reduce moisture; ensure good 

soil drainage; create firebreak 

zone in summer 

Vegetation affects microclimate: increased humidity 

correlates with higher chalkbrood risk; summer 

overgrowth also increases overheating, wood 

damage, and fire risk; unimpeded water transport to 

hives also important for thermoregulation 

Hungary 

High grass around hives; 

snow at the entrance in 

higher areas; pooling 

precipitation 

Snowfall now rarer; entrance 

clearing needed at higher 

altitudes in winter 

Spread sand or gravel a few 

metres in front of the entrance 

and keep a clean surface; give 

the entrance a slight outward 

slope to drain water; mow 

regularly 

Keep the whole apiary tidy so air circulates and dead 

or crawling bees stay visible for health monitoring 
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Italy 
Tall grass or vegetation 

obstructing entrance; bees 

forced to fly across heavily 

trafficked roads or railways 

Balance between obstacle 

removal and the management 

benefits of some tall grass 

(reduces drifting, robbing, wasp 

attacks, and provides partial 

wind protection) 

Regular cutting of vegetation 

with appropriate protective 

equipment; physical barriers 

(hedge, wall, cloth) raise bee 

flight altitude over roads and 

railways 

Some tall grass in front has management benefits 

(reduces drift, robbing, wasp attacks); minimise, do 

not eliminate entirely 

Poland 
Grass and weeds in front of 

entrances; poor drainage 

causing mud 

Year-round: sand, felt, or 

concrete slabs in front of 

entrances are permanent 

solutions; gravel or wood chips 

on plastic film for low-

maintenance apiary rows 

Sand or roofing felt directly in 

front of entrance; integration 

with bottom board creates 

observation bridge; gravel or 

wood chips on plastic film 

eliminates systematic weeding 

Felt/slab combination with bottom board creates 

diagnostic surface: expelled waste, dead bees, and 

developmental forms are visible without opening the 

hive 

Slovakia 

Grass blocking entrance; 

road or railway crossing 

hazard; dead bee 

accumulation blocking 

entrance in extreme cases; 

snow before flight hole 

Summer: mow early morning 

with electric tools (quieter than 

petrol); winter: remove 

entrance snow for ventilation; 

spring: monitor for dead bee 

accumulation 

Electric tools preferred 

(quieter, easier to handle); 

permanent alternative: gravel 

or stone substrate in front of 

hives 

High count of dead bees at entrance that bees 

cannot remove naturally signals a serious colony 

problem requiring immediate attention 

Slovenia 
Grass or other plants 

preventing unimpeded bee 

entry and exit 

Best to clean in evening when 

most bees inside; both 

motorised mowing and manual 

scythe disturb bees—protective 

clothing required 

Manual scythe or motorised 

mower with appropriate 

protective clothing 

Basic principle: bees should always have unimpeded 

entry and exit; tall grass is only a problem when it 

physically blocks the opening 

Spain 
Tall vegetation, stones, and 

other objects in front of 

entrance 

Year-round maintenance; 

regular clearing and stone 

removal 

Brush cut (desbroce) 

periodically; remove stones; 

keep frontal strip of each hive 

clear 

Clear entrance reduces refuges for ants, reptiles, and 

opportunistic organisms; Warning: sick bees can 

crawl back to colony through uncut vegetation 

Sweden 

Grass and shrubs directly in 

front of entrance; ground 

obstacles (stones, stumps, 

dips, tall grass) creating trip 

hazards for beekeeper 

Keep area in front of entrance 

open without eliminating all 

surrounding vegetation, which 

serves as an orientation aid for 

bees 

Maintain even, easily navigable 

ground for beekeeper safety; 

hive base must be stable and 

level 

Stability check: slight tilt barely noticeable with a 

small colony can become dangerous when multiple 

supers are stacked; verify level especially before 

adding boxes 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.5 Ensuring presence of trees (or other barriers) to create protection against weather stressors (e.g., 

heat, wind etc.) 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Trees, hedges, and other barriers serve a dual function in apiary management: wind protection and summer shading. Germany, 

Austria, and Italy all specify a minimum barrier height of 3 metres, noting that wooded areas or strips not only protect 

individual hives from tipping and exposure but also create sheltered flight zones that allow forager activity in windy conditions. 

Barriers help reduce the colony's thermoregulation energy cost—energy that can instead be directed to brood rearing and 

honey production. 

For wind protection, porous barriers are more effective than fully solid walls. Greece specifies that plant windbreaks should 

have 40–60% permeability and be placed 5–10 metres from the hives—solid barriers create air turbulence behind them that 

can be more disruptive than the original wind. Denmark similarly recommends hedges with openings rather than solid fences. 

In Poland, rows of spruce trees planted on the windward and northeast side of the apiary are recommended for severe wind 

mitigation, supplemented by a lower hedge inside the fence for orientation landmarks. 

Summer shading is critical in warmer climates: metal lids can create a chimney effect in full sun, forcing workers to redirect 

energy from foraging to ventilation and water transport. Germany, Austria, and Italy highlight the additional benefit of shade 

for varroa treatments using thermolabile actives (thymol, formic acid), as excessive temperature reduces both efficacy and 

treatment safety. Greece recommends painting metal lids white or with lime wash; lime is low-cost and seasonally self-

regulating (washes off in autumn, allowing winter sun absorption). For stationary apiaries, deciduous trees are universally 

preferred over evergreens to avoid excessive winter shading. 

2.  COMPARATIVE TABLE 

Country Wind protection approach Summer shade approach Tree / barrier selection Notable local guidance 

Austria 
Forest patches, tree rows, or 

hedges ≥3 m tall on the prevailing 

wind side 

Shade trees reduce ventilation 

need and energy consumption; 

essential for maintaining stable 

temperatures during varroa 

treatments with thymol or 

formic acid 

Deciduous trees preferred over 

evergreens for stationary apiaries; 

ensure tree stability to avoid falls; 

tree branches must not knock against 

the hives 

Check each autumn that trees will not 

create excessive shade and humidity in 

winter and spring 

Belgium 
Shelter via a bee house or an 

evergreen hedge (yew, holly, 

privet) 

Avoid fierce midday sun; aim 

for half-shade or dappled light, 

with morning sun on the 

landing board for early activity 

Trees along a forest edge (not deep 

inside, for access); evergreen hedge 

species 

Partial shelter is preferred; deep-forest 

siting is avoided to keep the apiary 

accessible 

Croatia Select tree species appropriate 

for the apiary environment 
Trees providing shade during 

the hottest parts of the day 
Various tree species increase bees' 

access to diverse natural food 

sources alongside providing shade 

Leave sufficient distance between trees 

and hives to ensure safety and apiary 

functionality 

Denmark 

Apiary sheltered from prevailing 

winds; avoid dips where cold air 

and moisture pool; south or 

southeast entrance orientation 

for morning warm-up 

Shelter from wind rather than 

shade is the primary concern in 

Denmark 
Hedges and fences; avoid fully solid 

barriers (create air turbulence) 

Also minimise other stress sources: heavy 

traffic, machine noise, livestock; provide 

water source near apiary; strong healthy 

colonies handle external pressures better 

Germany 
Forest patches, tree rows, or 

hedges ≥3 m tall on the prevailing 

wind side 

Shade trees reduce ventilation 

need and energy consumption; 

essential for stable 

temperatures during varroa 

treatments with thymol or 

formic acid 

Deciduous trees preferred over 

evergreens for stationary apiaries; 

ensure tree stability 

Wooded areas or strips also guarantee 

sheltered flight zones even in strong 

winds, beyond their individual-hive 

protection role 

Greece 

Plant windbreaks ≥2–3 m tall, 

placed 5–10 m from hives; 40–60 

% permeability (porous barriers 

more effective than solid—reduce 

turbulence rather than deflecting 

it) 

Paint metal lids white or with 

lime wash to reflect solar 

radiation; lime is low-cost and 

seasonally self-regulating 

(washes off in autumn rain) 

Permanent hedges: cypress, 

oleander, rosemary; temporary: 

wooden fences, shade reeds, or 

wind-protection nets at 40–60 % 

permeability; install before winter or 

before placing hives 

Plant hedges also reduce theft visibility, 

protect hives from tipping by passing 

animals, and deter unwanted human 

approach; vegetation under hives must be 

managed to prevent moisture retention 

and bee disorientation at the entrance 
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Hungary 

Trees and landmarks as year-

round windbreaks, crucial in 

winter against draught and in 

spring; avoid open terrain and 

consider prevailing wind 

Broad-canopy trees provide a 

favourable microclimate 

Fast-growing, broad-canopy species 

(Italian poplar, silver lime, black 

locust); melliferous value not 

essential 

Trees also serve as orientation points, 

reducing bee drifting and easing hive 

return 

Italy 

Wooded areas, rows of trees, or 

hedges ≥3 m; create sheltered 

flight areas in strong wind; 

prevent hive uncovering or 

tipping 

Summer shade reduces bee 

ventilation work (energy and 

honey saving); stabilises 

temperature for varroa 

treatments with thymol and 

formic acid 

Deciduous trees preferred for 

stationary apiaries; low-cost 

alternative for shade: reed or cane 

mat structures; ensure tree stability 

Mating nuclei especially vulnerable to 

temperature extremes—extra shade 

protection needed; also an advantage for 

the beekeeper working in full summer sun 

Poland 

Wire mesh fence + hedge on 

windward and northeast sides; 

separately, exterior row of several 

dozen spruce trees beyond the 

fence to mitigate the most 

harmful prevailing winds 

Sparse fruit trees, cherry, or 

willow inside the fence for light 

southwest-side shade 

Tall windbreak hedge: Lycium 

barbarum, Acer tataricum, Prunus 

cerasifera; compact hedge: 

Ligustrum, Symphoricarpus, Spiraea; 

interior shade trees: fruit trees, 

cherry, willow 

Spruce exterior row plants are specifically 

designated for the dominant wind and 

northeast side; interior trees are kept 

sparse so they do not shade the entire 

apiary 

Slovakia 

Wire mesh fence (security against 

unauthorised access and wildlife) 

+ living hedge as complement for 

wind, snow, and sun protection; 

not completely enclosed to avoid 

overheating 

Hedge protects from excessive 

sun as well as from wind and 

snow 

Living hedge species chosen by 

beekeeper according to desired 

height and growth rate; hedge also 

provides orientation landmarks for 

bees 

Risk of overheating: hives placed against a 

south-facing wall or enclosed with wrong 

fence type can overheat; wire mesh is 

preferred to solid fence for adequate 

airflow 

Slovenia 
Trees and the beehouse structure 

itself for shelter from wind and 

weather 

Trees providing shade during 

the hottest parts of the day 
Fruit trees recommended: provide 

spring pollen and nectar for bees and 

autumn fruit harvest for beekeeper 

The AŽ beehouse already provides bees 

with basic environmental protection; fruit 

trees complement it with both food and 

shade functions 

Spain 

Trees, hedges, shrubs, or 

windbreak nets on wood or iron 

posts; reduce wind speed and 

buffer thermal oscillations 

Partial shading during high 

insolation periods; reduces 

thermal stress and colony 

energy consumption 

Shade nets or windbreak nets on 

stakes when natural vegetation is 

insufficient; check summer 

temperatures and protect from high 

heat 

Artificial windbreak nets must not 

obstruct the bee flight path or create 

turbulence directly in front of the 

entrance 

Sweden 

Trees, shrubs, hedges, fences, or 

other vegetation; straw or silage 

bales as quick temporary 

windbreaks until more permanent 

solutions are established 

With a warming climate, shade 

is increasingly important for 

maintaining brood temperature 

(~35 °C) during hot summer 

periods 

Hedges, fences, other vegetation; 

straw or silage bales for temporary 

use 

Wind is currently often a greater 

challenge than heat in Sweden; this 

balance is shifting with climate change; 

straw/silage bale windbreaks are a 

practical interim solution 

“Not specified” indicates information not explicitly provided in the national practice description. 



 

11 
 

1.6 Having enough space for storage rooms/working tools 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Adequate storage space is fundamental to efficient and hygienic apiary management. A well-designed storage facility should 

accommodate at minimum three supers per hive, with an additional 50–100 % buffer for other materials and a working corridor 

at least 1.5 m wide. The facility is best positioned at the apiary perimeter with a clear view of the hives, allowing the beekeeper 

to alternate indoor and outdoor tasks efficiently. 

Environmental conditions matter as much as space. Areas holding frames and combs must be dry, well-ventilated, and kept 

below 60 % relative humidity to inhibit mould and wax-moth (Galleria mellonella). Honey should be stored in sealed, food-

grade containers in a dark, temperature-stable environment (14–18 °C ideal); temperatures above 25 °C accelerate HMF 

formation and degrade enzyme activity. All openings must be bee-tight to prevent robbing and product contamination. 

Biosecurity requires that beekeeping equipment is never shared between operations, as borrowed tools are a primary route 

of pathogen transmission. Empty equipment left at the apiary deteriorates rapidly and can serve as a disease reservoir. Proper 

organisation—shelves, trolleys, batch labelling, FIFO (First In First Out) rotation—reduces handling time and supports both 

product quality and bee health. 

2.  COMPARATIVE TABLE 

Country Storage space / layout Key environmental conditions Pest & contamination control Notable local practice 

Austria 
Supplies stored at each apiary site; 3 

supers/hive + extra space + ≥1.5 m working 

corridor 

Well-ventilated to prevent 

moisture and mould 

Sealed storage to bar bee 

access; airtight bucket for old 

wax and drone comb 

Old combs must never be stored 

where bees can access them 

Belgium 
On-site storage room for extra boxes, floors 

and frames, scaled to colony number and 

activity 
Must be waterproof Lockable to prevent theft 

Reduces repeated trips between 

the vehicle and the apiary; 

worthwhile even for a garden 

apiary 

Croatia Dry, ventilated storage not accessible to live 

bees; located at apiary 
Good airflow; floor and wall 

surfaces must be easily washable 

Hot and cold water access; 

exterior areas fenced with fine 

mesh against pests 
Not specified 

Denmark Separate storage for equipment/combs and 

bee products; all facilities bee-tight 

Honey: <11 °C (8–10 °C ideal), RH 

<50–60 %, dark, odour-free; 

combs stored cool with airflow 

Bee-tight storage prevents 

robbing and disease spread; 

brood combs melted promptly 

Brood and pollen combs should be 

rendered as soon as possible after 

removal 

Germany 
Supplies stored at each apiary site; 3 

supers/hive + extra space + ≥1.5 m working 

corridor 

Well-ventilated to prevent 

moisture and mould 

Sealed storage to bar bee 

access; airtight bucket for old 

wax and drone comb 

Old combs must never be stored 

where bees can access them 

Greece 
10–15 m² minimum for small operations; 

separate rooms for equipment, extraction, 

and product storage 

Frame/comb storage: RH <60 %; 

honey: 14–18 °C (>25 °C 

increases HMF) 

Shelves or pallets keep frames 

off floor; inspect for wax-moth 

regularly in summer 

Facility size and layout should 

match production scale and sales 

model (bulk vs. retail) 

Hungary 
Bee-proof 'honey house'; plan about 0.5 m2 

per colony; one large room subdivided by 

function (extraction, honey, tools, empty 

drums) 

Bee-proof and scent-proof so 

bees cannot enter and comb or 

extraction odours do not escape 

Bee- and scent-proofing 

prevents robbing and pest 

attraction 

Keep a separate, heatable 

carpentry workshop apart from the 

storage areas; take measures 

against wax moth 

Italy 
3 supers/hive + 50–100 % extra space + ≥1.5 

m working corridor; trolleys and shelves 

recommended 

Clean, well-aerated; all vents and 

windows protected from bees, 

ants, and mice 

All openings bee-tight; pest 

exclusion against mice and ants 

essential 
Not specified 

Poland 
Small room or portable garage at apiary 

edge with view of hives; bee-tight doors and 

windows 

Good ventilation; bee-tight 

during honey extraction to 

prevent robbing 

Never borrow or lend 

equipment between beekeepers 

(primary route of disease 

transmission) 

Provide space for auxiliary tools: 

hive tool, smoker, protective gear, 

suits 

Slovakia 
Storage at apiary edge with view of hives; 

theft protection if honey-extraction 

equipment present 

Well-ventilated and humidity-

controlled to prevent mould 

Protection from rodents and 

ants; each beekeeper should 

use their own tools 

Borrowed equipment is a 

contamination risk; never share 

tools between apiaries 
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Slovenia 
Storage for bee products following FIFO 

(first-in, first-out) principle; dedicated 

product storage 

Honey: <16 °C, RH <65 %; pollen: 

+5 °C (≤6 months) or −18 °C (1–3 

years); propolis: dark, cold, dry 

Sealed food-grade containers; 

storage away from odours, dust, 

and heavy metals 

Detailed guidance covers honey, 

comb honey, pollen, propolis, royal 

jelly, and mead 

Spain Warehouse or storage space required at 

apiary site 

Supers refrigerated to prevent 

wax-moth attack; empty hives 

kept clean and stored indoors 

Tools and equipment must be 

disinfected; empty material 

must not be left in the field 

Calculate the number of stored 

hives needed for replacement and 

colony growth 

Sweden Sufficient space to work safely and set down 

supers, frames, and lids during inspections 

Equipment must not be placed 

directly on the ground to avoid 

contamination 

If space is limited, supers can be 

turned on their side; keep 

frames vertical to protect bees 

Good workspaces improve hygiene, 

safety, and work efficiency in the 

apiary 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.7 Keeping an appropriate number of hives 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The appropriate number of hives at any apiary is not fixed but must be calibrated to local conditions. The primary constraint is 

the carrying capacity of the surrounding flora: an area's ability to sustain colonies depends on the quantity and quality of nectar 

and pollen sources, the duration of flowering, water availability, climate, and the density of neighbouring apiaries. Denmark 

uses a practical starting point of 10–12 colonies per apiary, adjusted through observation. 

Exceeding local carrying capacity triggers competition between colonies, reduces individual honey yields, increases robbing 

behaviour, and accelerates disease transmission. Greece recommends a minimum inter-apiary distance of 3–4 km in low-

capacity areas and caps colonies at 80–100; pine and fir honeydew zones can support larger numbers. Germany and Slovakia 

advise using first-year honey yield as the most direct indicator of whether colony numbers are appropriate for the site. 

Beekeeper capacity must be considered alongside forage. Italy, Austria, and Slovakia emphasise matching colony numbers to 

available time, workforce, storage infrastructure, and financial resources—particularly during peak-season tasks such as swarm 

control, varroa treatment, and honey harvest. Starting with fewer colonies and scaling gradually is widely recommended for 

new and intermediate beekeepers regardless of local forage abundance. 

2.  COMPARATIVE TABLE 

Country Colony number guideline Forage radius / carrying capacity Key limiting factors Notable local practice 

Austria 
Adjust to available 

workforce, storage capacity, 

and peak-season workload 
Not specified 

Time, workforce, infrastructure, and 

environmental capacity (food 

competition with other insects) 

Infection pressure rises with colony 

density; high density increases disease 

transmission risk 

Belgium 

Match colony number to 

available forage and reduce 

colonies if forage is 

insufficient 

Assess the forage area and create 

extra forage with farmers, 

hunters, nature groups and 

municipal green services 

Availability of forage plants relative to 

the number of hives 

Arrange reduced mowing in forage-rich 

months, cooperating with the 

municipality and local beekeeping 

association 

Croatia Not specified Not specified Not specified 

Choose the stand type to suit the hive, 

set hives a set distance apart, orient 

entrances toward the sunny side, and 

arrange hives in rows; public education 

on the value of bees and support for 

local beekeepers are emphasised 

Denmark 
~10–12 colonies/apiary as 

starting rule of thumb; 

adjust based on experience 

Varies by area; assess by tracking 

nectar/pollen intake across the 

full season 

Forage plant availability; competition 

with wild pollinators 
Compare productivity between apiaries; 

reduce colony numbers in less productive 

sites 

Germany 

Assess local vegetation 

before deciding; adjust after 

first season based on honey 

yield 

4 km radius used as reference for 

vegetation assessment Available vegetation within flight range 30 hives is meaningless if only one fruit 

tree exists within 4 km radius 

Greece 

Max 80–100 colonies in low-

capacity areas; no upper 

limit in high-capacity pine/fir 

honeydew zones 

≥3–4 km recommended between 

apiaries in low-capacity areas; 

carrying capacity estimated by 

flora area, bloom duration, daily 

nectar intake, hive weight change, 

and past yields 

Flora quality, bloom duration, water 

availability, climate, neighbouring 

apiaries 

Saturation causes competition, reduced 

yields, robbing, and accelerated disease 

spread 

Hungary Not specified 

Establish extra forage nearby by 

sowing melliferous plants (sweet 

clover, vetch, phacelia, clovers) 

that regrow yearly 

Reliable water supply is the main 

constraint: a natural source is best, 

otherwise dig a pit reaching 

groundwater (even a quarter of a square 

metre suffices), avoiding cold water in 

spring and watering through July and 

August droughts 

Actively sow bee forage around the 

apiary to raise local carrying capacity 
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Italy 
Adjust to time, workforce, 

and logistic capacity; start 

small and grow gradually 

Maintain adequate inter-apiary 

distance; ~40 hives per work 

journey is a practical load 

Peak-season workload (swarm control, 

varroa treatment, harvest) and storage 

space 
Hive spacing 40–50 cm; 2–3 supers/hive 

needed for storage planning 

Poland 

Good forage: max 50 

colonies; medium forage: 

25–30; poor forage: 15–20; 

max 6–7 colonies/km²; 

apiaries ≥2 km apart 

Effective flight radius ~2 km; 

consider all beekeepers within 2 

km sharing the same forage 
Forage resources, neighbouring apiaries, 

apiary type, and beekeeper capacity 
Hobby: <10 (small) to >40 (large) hives; 

professional: 100–150 (small) to >300 

(large) 

Slovakia 
No universal formula; 

evaluate after first year by 

honey yield; adjust to 

physical and financial limits 

Bees usually forage up to 3 km; 

coordinate with neighbouring 

beekeepers before siting 

Local forage, livestock (grazing reduces 

flowering plants), disease risk with high 

density 

Communicate with neighbouring 

beekeepers before establishing a new 

apiary 

Slovenia 
Not specified (entry focuses 

on conservation importance 

and biodiversity measures) 
Not specified Not specified 

Various conservation measures in place: 

disease control, pesticide reduction, 

habitat support 

Spain 
Match colony number to 

area carrying capacity; avoid 

overexploitation of floral 

resources 

Consider foraging distance: 

excessive distance increases 

energy cost for bees 

Flora density, water sources, inter-colony 

competition, colony health and parasite 

load 

Botanical analysis recommended to 

predict bloom calendars, especially for 

agricultural crops 

Sweden 

Adapt number to local 

nectar/pollen supply; 

colonies should be strongest 

during main nectar flows 

Effective flight radius 2–3 km (~28 

km² area); apiaries ≥5 km apart to 

avoid sharing forage 

Seasonal nectar/pollen availability, 

neighbouring apiaries, local bee 

adaptation 

Spring willow (Salix) and autumn 

goldenrod/aster (Solidago, Aster) 

especially critical for colony development 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.8 Keeping safe distance from houses/villages (for human safety) 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Placing an apiary near residential areas requires balancing colony welfare with human safety and community relations. The 

primary concern is minimising unplanned contact between bees and people: flight paths should not cross walkways, gardens, 

patios, or areas of regular human activity. Physical barriers—hedges, fences, or natural topography at least 2 metres high—

force bees to ascend quickly, reducing low-level flight over neighbouring spaces and greatly limiting risk. 

Legal frameworks across project countries specify minimum separation distances. Spain's Real Decreto 209/2002 mandates 

the strictest requirements: 400 m from urban centres, 100 m from rural inhabited houses, and 50–200 m from roads (all 

reducible with ≥2 m barriers). Italy's Legge 313/2004 requires 5 m from property boundaries and 10 m from public roads, with 

1 km from industrial sugar facilities. Poland specifies 10 m from houses and schools and 50 m from motorways. Austria and 

Slovakia defer to state or municipal law, which cannot forbid beekeeping outright. 

Beyond distances, beekeepers should map the main bee flight directions to anticipate nuisance points—bee excrement on 

walls, vehicles, or laundry, and bees drinking at swimming pools are the most common complaints. Providing water sources at 

or very close to the apiary reduces the likelihood of bees seeking water on neighbouring properties. Civil liability insurance is 

explicitly recommended in Austria, Germany, and Italy to cover disputes and sting incidents. 

2.  COMPARATIVE TABLE 

Country Minimum legal distance Barrier / mitigation measures Additional risks addressed Notable regulatory basis 

Austria 
Varies from province to province; 

set by state-level beekeeping laws; 

check local law before installing 
Barriers can reduce required distances; 

warning signs must be posted 
Bee excrement on facades; 

bees drinking at pools; avoid 

people crossing flight paths 

Civil liability insurance strongly 

recommended; local law varies 

between Austrian provinces 

Belgium 
20 m between the hive entrance 

and a dwelling's outer door or a 

public road, reduced to 10 m 

behind a solid screen over 2 m high 

A solid screen over 2 m high halves the 

required distance; provide a nearby water 

source where neighbours have a pool or 

swim pond 

Human safety near dwellings 

and public roads, and nuisance 

to neighbours 

Field Code (Veldwetboek) of 7 

October 1886, art. 88, 7 degrees; 

some places forbid hives entirely, so 

check locally 

Croatia 
Per national Pravilnik o držanju 

pčela i katastru pčelinje paše; 

follow local regulation 

Physical barriers (fences, hedges) 

recommended 

Educate public on bee 

importance; exceptions 

allowed for educational 

apiaries; avoid proximity to 

livestock farms 

Replace queens regularly to 

maintain calm colony temperament 

Denmark No fixed national rule; focus on 

good neighbourliness 
Hedges/fences with openings direct bees 

upward without creating turbulence 

Provide water source near 

apiary to prevent bees visiting 

neighbours' pools or gardens 

Wind-breaking hedge preferred over 

solid fence (solid fence creates 

turbulence) 

Germany 
Not specified by national law; 

minimum distances may not ensure 

adequate safety 
Barriers to raise flight path; warning signs 

recommended 

Bee excrement on facades; 

bees at pools; assess how 

people use surrounding space 
Civil liability insurance 

recommended 

Greece 

Comply with national/local 

legislation; national law specifies 

distances from residences, roads, 

forests 

Natural/artificial barriers to elevate flight; 

warning signs; water source ≤50–100 m 

from apiary 

Avoid near schools, 

playgrounds, stables, tourist 

facilities, hiking trails; fire risk 

in forest areas 

Fire season (May–Oct): clear 5 m 

radius around hives; label hives with 

contact details near forests 

Hungary 

Governed by Decree 15/1969 (XI.6.) 

MEM, which sets minimum 

distances from schools, utilities and 

similar sites 

Put up warning or information signs to 

alert passers-by to the presence of bees 
Human safety (an apiary is a 

hazardous operation) and the 

public image of beekeeping 
Decree 15/1969 (XI.6.) MEM 

Italy 

5 m from property boundaries; 10 

m from public roads; 1 km from 

industrial sugar factories (4–5 km 

advisable) 

Barriers ≥2 m or ≥2 m height difference 

reduces minimum distances; water 

sources at hives 

Bee excrement on facades; 

pool visits; swarm formation 

(especially spring); sugar 

factory attraction 

Legge 313/2004; civil liability 

insurance; camera/trap notifications 

require privacy notices 

Poland ≥10 m from houses, schools, 

gardens, roads (no obstacle); ≥20 m 

from major roads; ≥50 m from 

2–2.5 m hedge or fence near roads forces 

bees to fly over pedestrians and vehicles Calm bee breeds 

recommended in densely 

Customary law suggests 3 m fence 

height near frequently used roads 
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motorways; ≥5 m from neighbour's 

plot 
populated areas; neighbour 

consent advised 

Slovakia 

Municipal regulations may apply 

but cannot forbid beekeeping 

(Zákon č. 39/2007, Veterinary Care 

Act) 

Warning signs and informational notices 

in garden apiaries 

Beekeeping near houses is 

sensitive; neighbours' views 

must be considered 

National veterinary law overrides 

any restrictive municipal ordinances 

Slovenia 

At least 200 m from a settlement, 

with distance to public places such 

as schools, kindergartens and parks 

also considered 

Where distances are shorter, install a 

physical barrier (fence or hedge) to 

redirect bees upward; regular colony 

inspections and proper handling reduce 

unwanted encounters 

Stings and allergic reactions, 

and concerns or fears among 

nearby residents 

Distances are recommendation-

based and vary by local regulation, 

with emphasis on informing and 

educating residents about bees 

Spain 
400 m from urban centres; 100 m 

from rural inhabited houses; 200 m 

from national roads; 50 m from 

county roads; 25 m from local roads 

Barriers ≥2 m reduce required distances; 

barriers force flight path upward 

Consult regulatory bodies and 

local residents before installing 

apiary 
Real Decreto 209/2002 

Sweden No fixed legal distance specified 
Hive entrance ~1 m from hedge/fence 

forces bees upward; do not face entrance 

toward walkways or seating 

Provide water source near 

apiary; consider neighbours' 

garden use patterns 
Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.9 Maintaining appropriate distance from other apiaries (for hive production and bee health) 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The appropriate inter-apiary distance is determined primarily by two factors: forage carrying capacity and biosecurity. For a 

beekeeper's own apiaries, a separation of at least 3 km is widely recommended (Austria, Germany, Italy, Slovakia): it ensures 

that colonies in different apiaries do not share the same foraging area, allows hives or nuclei to be moved between sites 

without experienced foragers returning to their origin, and enables independent disease management—if disease or 

reinfestation occurs at one site, only that site needs to be isolated or treated. 

Carrying capacity—how many colonies an area can sustainably support—must be evaluated before establishing any new 

apiary, accounting not only for the beekeeper's own colonies but also the total hives of neighbouring beekeepers and wild 

pollinators within the foraging radius. Poland provides the most specific figures: maximum 50 colonies per site in good forage, 

25–30 in medium, and 15–20 in poor conditions, with no more than 6–7 per km². Denmark recommends 12–15 colonies per 

apiary as a practical rule of thumb. Both countries note that competition with wild pollinators must be included in any stocking 

assessment. 

Beyond forage competition, inter-apiary distance has direct biosecurity relevance. Greece provides the most detailed analysis: 

bee drifting—workers entering the wrong hive on return—is the primary mechanism by which Varroa, viruses, and bacteria 

spread within and between apiaries. Drifting is promoted by closely spaced hives in straight rows with identical colour and 

entrance orientation. Effective countermeasures include irregular or clustered hive layouts, varied entrance orientations, 

different hive colours, and the presence of natural visual landmarks. Greece recommends a minimum of 1 m between hives 

and at least 5 m between rows. 

2.  COMPARATIVE TABLE 

Country Recommended distance 

between own apiaries Colony density / carrying capacity Distance from other beekeepers' apiaries Notable local factor 

Austria 

≥3 km between own apiaries 

(no bee contact; enables 

controlled relocation; 

independent disease 

management) 

Do not exceed the environmental 

carrying capacity of the area; 

contact neighbouring beekeepers 

to assess total hive count within 

the foraging radius 

Assess total hive count in the area (carrying 

capacity) not only distance to nearest 

apiary; provincial laws (Landesgesetz) must 

be consulted 

Different disease management 

approaches between neighbouring 

beekeepers are an additional reason 

to maintain distance 

Belgium 

Ideally 3 km between 

apiaries, as the inner 1 km 

radius is the most heavily 

flown 
Not specified 

Aim for about 3 km, and ask locally 

whether beekeepers already keep bees 

nearby 

Close apiaries cause bee drifting that 

transmits pathogens such as Varroa; 

natural barriers (motorways, rivers) 

reduce it 

Croatia 

Register, record, and update 

apiary location; check site 

availability with the pasture 

commissioner before 

establishing or moving an 

apiary 

Not specified 
Establish open communication with 

neighbouring beekeepers; coordinate 

simultaneous treatments on all colonies in 

all apiaries of the same area 

Croatian bee pasture cadastre 

provides location and forage data 

useful for planning; coordinated area-

wide treatment is explicitly 

recommended 

Denmark No fixed rule specified 

Rule of thumb: 12–15 colonies per 

apiary depending on local 

resources and forage; wild 

pollinator competition must be 

factored in 

Contact neighbouring beekeepers before 

choosing a new location; placing a new 

apiary immediately next to an existing one 

is not appropriate practice 

Tom Seeley's research suggests ideally 

~100 m between individual hives; in 

practice rarely achievable in 

intensively cultivated areas; beekeeper 

ethics and dialogue are emphasised 

alongside any technical criteria 

Germany 

≥3 km between own apiaries 

(no bee contact; enables 

controlled relocation; 

independent disease 

management) 

Do not exceed the environmental 

carrying capacity of the area; 

contact neighbouring beekeepers 

to assess total hive count within 

the foraging radius 

Assess total hive count in the area (carrying 

capacity) not only distance to nearest 

apiary 

Different disease management 

approaches between neighbouring 

beekeepers are an additional reason 

to maintain distance 

Greece 
Not specified as a fixed rule; 

irregular placement and 

minimum spacing between 

hives recommended to 

Minimum 1 m between hives; at 

least 5 m between rows; in open 

areas without natural landmarks: 

2–3 m between hives; large 

Avoid excessive proximity between large 

concentrations of hives; correct spatial 

organisation of apiaries is an important 

biosecurity measure 

Drifting (bees entering wrong hive) is 

the primary mechanism spreading 

Varroa, bacteria, and viruses within 

and between apiaries; promoted by 
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reduce drifting within an 

apiary 
apiaries (>50 hives): organise in 

small clusters, not continuous 

straight rows 

straight-line layouts, identical entrance 

orientation, uniform hive colour, and 

absence of natural landmarks 

Hungary 

More than the legal 

minimum: keep a decent 

distance for practical 

reasons, beyond what the 

decree requires 

Too many colonies close together 

overload the forage; in the mid-

July dearth the dense bee mass 

makes hive work almost 

impossible 

Governed by Decree 15/1969 (XI.6.) MEM, 

though practice favours greater separation 
High density raises robbing risk and 

spreads infectious disease (e.g. AFB) 

and Varroa 

Italy 

≥3 km between own apiaries 

(same beekeeper): avoids 

mutual bee contact, allows 

unrestricted hive relocation, 

enables independent 

disease treatment and 

isolation 

Whoever installed the apiary first 

has legal precedence; for 

conservation and selection 

apiaries: >10 km isolation needed 

for genetic purity; report 

abandoned or unmarked apiaries 

(no company code) to veterinary 

services and urban police 

Legge 313/2004 art. 7: regions can set 

distances for apiaries of ≥50 hives; R.D. 

614/1927 art. 29: prefects can set 

minimum distances ≤3 km for stable 

apiaries of ≥50 hives; migratory apiaries 

>50 hives: ≤2 km from stable apiaries of 

≥50 hives; no mandatory minimum for 

apiaries <50 hives 

Geographic quality of foraging 

territory matters (valley slope vs. flat 

plain reduces effective forage yield); 

density of many small apiaries can be 

as problematic as two large ones; 

veterinary services and associations 

can coordinate area-wide disease 

prevention and treatment protocols 

Poland 
Apiaries of 15–20 hives 

should be at least 2 km 

apart 

Good forage conditions: max 50 

colonies per site (including 

neighbours' hives); medium: 25–

30; poor: 15–20; cap of 6–7 

colonies/km² 

Check whether other apiaries are in the 

area before establishing; include 

neighbours' hive count in total when 

assessing site capacity 

Same stocking-density figures apply as 

in practice 1.7; Poland does not add 

further specific regulation for inter-

apiary distances 

Slovakia 

≥3 km between own apiaries 

(same beekeeper): ensures 

no bee contact; allows 

controlled relocation 

without bee losses; enables 

disease isolation 

Correct distance and apiary size 

ensures optimisation of forage 

utilisation across apiaries 
Not specifically detailed for different 

beekeepers' apiaries 

3 km is stated as the threshold value 

ensuring bees from individual apiaries 

do not come into contact 

Slovenia Not specified Not specified 

Slovenia's entry covers distance from 

settlements and public areas rather than 

from other apiaries. ≥200 m from 

settlements recommended (Slovenian 

practice); if closer: install physical barrier 

(fence or hedge) to redirect bees upward; 

regular colony inspections and good 

handling reduce unwanted human–bee 

interactions 

Continuous public information and 

education about urban beekeeping 

and how to behave near bees is 

recommended as a community safety 

measure 

Spain Not specified 

Evaluate the ~3 km flight radius for 

colony stocking density; avoid 

establishing apiary if zone already 

has apiaries consistent with the 

available flowering 

Respect current regulations on minimum 

distances between apiaries; obtain 

required administrative permits and 

landowner permission; contact local 

beekeepers or forest agents to maintain ~3 

km inter-apiary separation 

High colony concentration promotes 

drifting and increases pathogen and 

parasite transmission, in addition to 

direct competition for nectar and 

pollen 

Sweden Not specified 

Forage availability throughout the 

entire season is the primary 

criterion; food supply must suffice 

for own colonies, other 

beekeepers' colonies, and wild 

pollinators sharing the same area 

Nearby apiaries increase risk of disease 

and pest spread between colonies; 

especially important for breeding apiaries 

where nearby colonies influence queen 

mating outcomes 

For breeders: knowledge of colonies 

and drone populations within the 

queen's mating flight range is a 

prerequisite for targeted and 

controlled breeding work 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.10 Preventing theft of hives 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Hive theft is a growing problem across Europe, particularly affecting apiaries in isolated or easily accessible locations. Colonies 

can be transported in minutes—the entrance sealed with foam or tape and the hive secured with a strap—making rapid theft 

feasible. Effective deterrence relies on a layered approach combining physical barriers, active surveillance, electronic tracking, 

and hive identification, as no single measure is sufficient on its own. 

Physical perimeters—fences, lockable gates, electric fencing—form the first line of defence. Camera surveillance must comply 

with privacy regulations (cameras may only cover the beekeeper's own property; visible notices are legally required in Italy 

and Greece). GPS trackers hidden inside frames or under the hive floor allow stolen hives to be located; in Italy, alarms are 

recommended with a time delay so the device is not found and removed immediately after theft. 

Permanent hive identification—fire-branding boxes and frames with a unique code, and photographic documentation—is 

recommended by Denmark, Greece, and Italy as a low-cost deterrent and recovery aid. Registration with national authorities 

supports traceability. Poland and Greece specifically mention reporting suspicious hive transactions to beekeeping associations 

and police. Poland also notes that insurance policies covering theft are available as part of home or agricultural insurance 

products. 

2.  COMPARATIVE TABLE 

Country Physical security Monitoring / detection Hive identification / 

marking Notable local approach 

Austria Electric fence (posts, fence, battery, 

grounding; WARNING sign required) 
Wildlife camera mounted on nearby tree; GPS 

sensor attached under hive or on floor board Not specified 

Three step-by-step methods 

with full equipment lists: 

electric fence, wildlife camera, 

GPS sensor 

Belgium 

Keep hives out of sight and not visible 

from the street, behind a lockable fence, 

and fence off larger animals (horses, 

cattle) on grassland 

Where legitimate, install cameras such as 

motion-detecting wildlife cameras Not specified 
A rooftop location keeps hives 

out of sight and harder to 

reach 

Croatia Fenced apiary; locked container trailer 

for equipment and hives 
Video surveillance system; solar panels for off-

grid power supply 

Unique markings, numbers, 

and personalized stamps on 

supers 
Not specified 

Denmark Not specified as a primary standalone 

measure 
Wildlife camera on private land (must not film 

public roads); GPS tracker as supplement 

Clear marking with name, 

address, distinguishing 

features; hot-iron branding 

of frames 

Report theft and suspicious 

trade to police and Danmarks 

Biavlerforening 

Germany Lockable gate or fence; choose apiary 

location with natural protection Not specified Not specified 
Avoid hiding apiaries: 

accessibility for heavy honey 

supers must be preserved 

Greece 
Limited road visibility; frequent visits; 

cooperation with neighbouring 

beekeepers 

Camera surveillance (own property only; 

notices required); GPS/GSM device (IP65-

rated, 4G/5G, app notification) 

Fire-branding with unique 

code; official registration; 

photographic 

documentation 

Detailed checklist: marking, 

location strategy, 

organisational coordination, 

and post-theft response 

Hungary 

Site off main roads and out of sight, 

preferably on private, gated or locked 

land; hinder vehicle approach with 

fences, seasonal ditches or road 

obstacles 

Continuous remote surveillance (motion or 

sound sensors in hives, external infrared 

cameras), plus regular and irregular personal 

presence 

RFID chips; migratory 

apiaries display the owner's 

name and phone number 

A four-wheel-drive vehicle for 

muddy access tracks deters 

thieves 

Italy 
Fenced/enclosed apiary; hives secured 

to their stands; anti-theft devices on 

hives 

Camera (own property only; AREA 

VIDEOSORVEGLIATA notice required); GPS 

hidden inside a frame 

Fire-branding of hives and 

frames as deterrent; 1–2 

GPS units per apiary 

sufficient 

GPS alarm should be delayed 

after activation so thief cannot 

locate and remove device 
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Poland 
Fence and warning signs (limited 

effectiveness); theft covered by home or 

agricultural insurance 

Trail camera with GSM module (motion-

activated MMS alert); forest camera (months 

of battery standby); GPS (waterproof, 5 m 

accuracy, sound capture, 10-day standby) 
Not specified 

Polish law: 3 months–5 years 

imprisonment for hive theft; 

most cases are still dismissed 

Slovakia Fencing with hedge or screening to 

reduce hive visibility from the road 
Trail cameras with night vision and SMS 

notification; GPS modules hidden in hives Not specified 
Organised criminal groups 

specialise in hive theft; some 

security measures may prove 

ineffective 

Slovenia 
Electric fence mandatory in bear-zone 

areas; fence dense and close to ground; 

adequate support posts 
Not specified Not specified 

Minimum 5 kV required; bears 

are well-furred so high voltage 

essential; damage usually kills 

the colony 

Spain 
Perimeter posts with high-resistance 

metal mesh or wire; reinforced gates 

with padlocks; electric fence 

Motion sensors; security cameras with remote 

viewing; GPS on hives and nuclei 

Visible surveillance signs; 

strategic placement; low 

road visibility from main 

paths 

Combination of physical 

barriers + active surveillance + 

GPS technology is most 

effective 

Sweden Fence or enclosure to hinder 

unauthorised access 
Motion sensors; GPS devices with real-time 

tracking and position alerts 
Permanent marking and 

branding of hives and all 

equipment 

GPS can alert beekeeper and 

track stolen hive position in 

real time 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.11 Proper positioning of the hive 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Proper hive positioning supports both colony welfare and beekeeper efficiency. Hives should stand on stable, level stands 

raised 20–50 cm above ground: elevation prevents moisture ingress from the soil, deters small pests (mice, reptiles, beetles), 

and establishes a comfortable working height. A slight forward tilt facilitates condensation drainage. Using a spirit level is 

essential, especially when multiple supers are stacked, to prevent tipping. 

Entrance orientation is consistently recommended as south or south-southeast, ensuring colonies receive early morning 

sunlight that stimulates forager activity and helps dry the entrance area. A strictly north-facing entrance is discouraged by all 

countries. To minimise drifting between colonies—which spreads pathogens and weakens individual colonies—hives should 

be arranged in staggered groups or irregular patterns rather than uniform rows; varied entrance directions, different hive 

colours, or visual markers further reduce drifting errors. 

Adequate spacing between hives allows the beekeeper to work unimpeded: at least 1–1.5 metres between adjacent hives and 

3–5 metres between rows is recommended, with a clear 1.5–2 m take-off zone in front of each entrance. Grouping hives in 

sets of four with each entrance facing a different direction—recommended by Belgium, Greece, and Sweden—is an effective 

practical layout that simultaneously helps bees navigate and facilitates inspection from multiple sides. 

2.  COMPARATIVE TABLE 

Country Hive stand height Entrance orientation Hive spacing & arrangement Notable local guidance 

Austria 
Adapted to beekeeper's 

height for ergonomic 

working; level and stable to 

prevent tipping 

South or southeast 

preferred Not specified Working height as important as bee welfare; use spirit 

level; avoid excessive bending during brood inspection 

Belgium 
20–30 cm from ground 

(ergonomic and protects 

from rain splash) 

Southeast preferred 

(morning sun, shaded from 

noon heat) 

Groups of 4 on pallets with each 

entrance facing a different 

direction; avoid straight rows 
Visual markers on landing board; 

Croatia Not specified Not specified Not specified 

Inspection routine: wear protective clothing, closed 

shoes and gloves and light the smoker; approach from 

the rear, remove the cover and gently smoke the bees; 

check honey frames, then brood frames, then the 

presence and state of the queen; assess forager flight 

activity and examine the debris on the floor board insert 

Denmark 

~20 cm elevation; 

ergonomic for beekeeper 

and protects colony from 

cold/moisture from ground 

Varied entrance directions 

recommended; uniform 

rows discouraged 

Random or staggered 

arrangement reduces drifting; 

visual landmarks in apiary 

important 

Balance between bee welfare and beekeeper 

ergonomics; space to set down supers during work 

Germany 
Adapted to beekeeper's 

height; level and stable to 

prevent tipping 
South or southeast 

preferred Not specified Working height adapted to beekeeper's stature reduces 

strain during heavy lifting 

Greece 
20–30 cm elevation; slight 

slope for drainage; slightly 

elevated terrain preferred 

South primary; SE to SW if 

terrain requires; avoid 

north; entrance must not 

cross roads or animal 

enclosures 

≥1–1.5 m between hives; 3–5 m 

between rows; stagger adjacent 

entrances by 45–90°; 2–3 m in 

open areas without natural 

landmarks 

Wind >20–25 km/h limits forager flight and increases 

drifting; windbreaks recommended; quad grouping with 

different entrance directions effective 

Hungary 

2–3 layers of wooden 

pallets; lowest layer 

eventually rots and is 

replaced; alternatively 2 

concrete blocks per hive 

South optimal; north 

strictly not recommended; 

containers: south is ideal 

but uniformly difficult to 

achieve 

Minimum: fist should fit 

comfortably between adjacent 

hives; larger spacing always 

better 

Cheap non-standard wooden pallets preferred over 

metal stands (metal is stealable) 

Italy ~40–50 cm optimal; avoids 

humidity, mice, reptiles, 

and beetles; slight forward 

South preferred; slight 

forward tilt facilitates water 

drainage from entrance 

Flight path must not cross 

agricultural machinery routes or 

pedestrian areas 

Stand material options: iron (practical, light, slippery), 

wood (non-slip, sustainable, higher cost), concrete/vine 

poles (cheap, non-slip, heavy) 
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tilt for condensation 

drainage 

Poland 

Not specified explicitly; 

water source and solar wax 

melter recommended on 

site 

Varied entrance directions 

in groups; avoid all hives 

aligned the same direction 

Large level apiaries: rows in 

checkerboard, 3–4 m between 

hives and rows; irregular apiaries: 

2–3 hives per tree, varied 

directions; tight rows: colour-

coded hives 

1.5–2 m clear take-off space in front of each entrance; 

beekeeper must not stand on flight path of other hives 

during inspection 

Slovakia Not specified 
Southeast to south; early 

morning warmth essential, 

especially during cold days 
Not specified 

Barrier ≥2.5 m required from neighbouring plot; forage 

radius of 6 km considered when siting; max 3–5 hives in 

garden of 4–5 ares 

Slovenia 
On appropriate stands 

suited to hive type (AŽ or 

stacking) 

Southeast; avoid excessive 

sun exposure (heat stress 

from climate change) 

AŽ hives in beehouse: 1–3 rows, 

secured so they cannot be 

extracted from the front 

Keep area in front of beehouse clear of obstructions 

(grass, trees) year-round; SE orientation balances 

warmth and shade 

Spain 
Elevated on wood, metal 

grid, or pallets; slight rear 

elevation for drainage 
South-southeast; avoid 

north-facing orientation 

Dispersed placement to minimise 

drifting; visual markers (branches, 

colours, signs) essential when 

hives are grouped 

Raised stands reduce humidity from soil contact; visual 

references help bees orient when hives are close 

together 

Sweden Not specified explicitly 

Varied; not all in a straight 

row facing the same 

direction; U-shape, S-shape, 

or clustered groups 

recommended 

≥1 hive-width between hives; 

space for work and setting down 

equipment; natural vegetation as 

orientation landmarks 

Different paint colours or distinctive patterns on hives; 

quad grouping with entrances in different directions 

reduces drifting 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.12 Seasonally relocating the apiary 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Seasonal relocation of apiaries—moving colonies to exploit successive floral flows or access better overwintering conditions—

is a core practice of professional beekeeping in most project countries. The main motivations are: maximising honey production 

by following bloom sequences, securing adequate winter conditions (sunny, dry, mild, accessible sites), supporting spring 

colony development, and avoiding areas where pesticide applications are scheduled. 

Every move has a physiological cost: some foragers return to the original site and queens may temporarily reduce laying. To 

minimise losses, colonies should be moved after dusk when all foragers are inside; ventilation must prevent fatal overheating 

(hive internal temperature should not exceed 35–37 °C); and short-distance moves (<3 km) are problematic because 

experienced foragers remember and return to the previous location. 

All countries require administrative steps before moving: Austria requires a movement certificate (Wanderzeugnis) and checks 

for restricted disease zones; Italy mandates notification to the national BDN register; Slovenia requires veterinary permission 

via the Central Beehive Registry; Poland requires a veterinary health certificate and agreement with the landowner; Denmark 

requires a 'Kyndig biavler' certification and health certificate. These requirements primarily aim to prevent the spread of 

notifiable diseases through colony movement. 

2.  COMPARATIVE TABLE 

Country Main reason for relocation Legal / documentation requirements Key site selection criteria Notable local practice 

Austria 

Higher production, better 

wintering, better colony 

development, avoiding 

pesticide exposure 

Migration is regulated by provincial laws 

that differ from province to province; 

movement certificate (Wanderzeugnis) 

required; Bienenseuchengesetz §12(1); 

movement from restricted zone 

(Sperrkreis) is prohibited 

Abundant nectar/pollen; sunny + low-

humidity + mild-winter site; all-weather 

accessible 

Transport: spacers on frames; 

comb alleys parallel to direction 

of travel; moves <3 km cause 

returning-bee losses 

Belgium 

Chiefly to reach spring forage 

in fruit-growing areas; 

otherwise relocation is usually 

unnecessary in Belgium 
Not specified 

A low-risk site with no excessive heat or 

extreme cold wind and enough forage, 

so hives seldom need moving 

The mild, even Belgian climate 

means relocation is normally 

not needed, and each move is a 

stress best avoided 

Croatia Relocation to warmer areas 

for easier winter survival 
Coordinate with pasture commissioner; 

follow national regulations Not specified Not specified 

Denmark 
Exploit different forage areas; 

certification required for 

commercial colony movement 

Kyndig biavler certification required (3-day 

course at Aarhus University, renewed every 

5 years); health certificate issued for 

movement or sale of colonies 

Move at evening when cool and all 

foragers returned; ensure adequate 

transport ventilation; consider colony 

weight for lifting 

Ethical health certificate also 

covers non-notifiable diseases 

(varroa, chalkbrood, sacbrood) 

in addition to legally notifiable 

ones 

Germany 
Higher production, better 

wintering, better colony 

development, avoiding 

pesticide exposure 

Not specified in detail 
Abundant nectar/pollen; sunny + low-

humidity + mild temps + all-weather 

accessible for wintering 

Moves <3 km cause returning-

bee losses; relocations >3 km 

recommended 

Greece 
Exploit successive floral flows; 

few Greek areas sustain 

apiaries year-round 
Not specified in this entry 

Flow stability year to year; duration and 

intensity of nectar secretion; resistance 

to adverse weather; avoid insecticide-

sprayed areas; do not move colonies 

showing signs of transmissible diseases 

(EFB, AFB) 

Moves <3 km problematic; intra-

apiary short moves: 0.5–1 

m/day only; post-transfer 

inspection within 24–72 hours; 

avoid open water containers 

(Nosema contamination risk) 

Hungary 

Overwintering in wind- and 

rain-protected places with 

stable temperature and 

humidity, avoiding sun-

exposed spots with strong 

day-to-night swings 

Not specified 

Shelter from cold wind and rain, stable 

temperature and humidity (achievable 

by cellaring or refrigerated containers), 

and good ventilation to manage winter 

condensation 

When moving within flight 

range, relocate only every 

second hive at a time so 

returning bees can re-enter 
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Italy 
Higher production, better 

wintering, better colony 

development, avoiding 

pesticides 

Mandatory notification to BDN (National 

Beehive Registry): departure, destination, 

number of hives, date 

Match site to purpose: nectar/pollen 

for production; sunny + low humidity + 

mild temps for wintering; distant from 

treated crops 

Remove metal floor in warm 

transport; reverse inner cover 

and tape; set disk to mesh 

mode; use ratchet straps; 

closed-van transport allows 

open hives to prevent 

overheating 

Poland 

Sequential forage 

exploitation; supplement 

stationary apiary; 

developmental forage; reduce 

colony density; pollination 

services 

Veterinary health certificate required; 

notify or contract with plantation owner; 

prepare site days in advance 

Vehicle access; clean water source; 

abundant sequential flowering plants; 

minimum colony stocking varies by 

crop (rapeseed 4–5/ha; buckwheat 2–

3/ha; red clover 5–6/ha); consider 

competing apiaries within 3 km 

Open entrances 10–20 min after 

unloading, strongest colonies 

first; bring colonies on first day 

of sudden-blooming crops; for 

gradual bloomers wait until ~10 

% in flower 

Slovakia 

Post-winter forage access; 

avoid chemical treatments on 

nearby fields; climate factors 

(dry or wet summers) 
Not specified in detail 

Move at night; secure hives with straps; 

adequate ventilation; minimise travel 

time and stops 

Avoid unsuitable sites (bad 

climate conditions or poor 

forage); consider seasonal 

variation at site before 

committing 

Slovenia 

Forage access; extensive 

documentation and 

preparation required by 

regulation 

Permission from National Veterinary 

Institute or via Central Beehive Registry; 

fulfil obligations to pasture manager; 

display movement certificate at 

destination; landowner permission for 

temporary beehouse 

Strong colonies only (≥7 kg food 

reserves); treat/remove queenless or 

weak colonies before move; survey 

route, check bridge load capacity, avoid 

flood/wind zones, power lines, 

highways, playgrounds 

Smoke bees before transport; 

optionally spray with diluted 

vinegar or clove oil; stop after 

10–20 km to check bees; open 

entrances only at dusk when all 

bees inside 

Spain 

Exploit seasonal floral 

resources; Mediterranean 

practice: mountains in 

summer, valley in winter 

Know national and regional regulations 

before moving 

Know local climate and road conditions 

in all seasons; avoid: pig farms 

(manure/slurry), food factories, bright 

night lights, large lakes (bees drown 

when returning loaded), open mines, 

waste dumps, busy natural monuments 

Late winter / early spring 

preferred for colony moves 

(limited brood, less colony 

stress); provide water troughs if 

no natural source available 

Sweden 

Summer sites may be 

unsuitable for wintering; 

optimise colony survival 

across seasons 
Not specified 

Assess both summer and winter 

conditions when choosing apiary 

location; consider wind exposure and 

humidity in winter 

A dedicated wintering apiary is 

one solution; colonies can also 

be overwintered in adapted 

buildings with stable 

temperature and humidity 

“Not specified” indicates information not explicitly provided in the national practice description. 
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1.13 Setting-up apiaries in an area accessible to vehicles 

Category: Good Beekeeping Practices / Apiary Set-up and Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Vehicle accessibility is an essential practical requirement for all apiaries. Beekeeping involves regular heavy loads—honey 

supers, feed, frames, nucleus boxes, hives during relocation—that must be transported safely and efficiently. As a general 

guideline, vehicles should be able to approach within 2–3 metres of the hives; this minimises carrying distances, reduces 

physical strain, and speeds up both routine management and emergency interventions. 

Ground quality and year-round access reliability must both be evaluated before siting. Wet or boggy ground becomes 

impassable after rain or snow—a common hazard where even 4WD vehicles can get stuck in muddy terrain. On sloped terrain, 

Spain recommends constructing terraces or platforms for hive stability and safe movement; Greece specifies that slope should 

not exceed 5–10 %. Concrete slabs, sand, or compacted surfaces in front of hive entrances reduce mud and humidity at the 

hive base. 

Several countries link vehicle access to administrative requirements. Italy's Legge 313/2004 mandates a minimum 10 m from 

public transit roads. Austria requires each apiary sign to include the beekeeper's name, address, phone number, and VIS 

registration number. Greece notes that apiaries in forest areas or Natura 2000 zones may require additional permits from 

forestry services or municipalities. Slovakia acknowledges that in some protected areas vehicle access is prohibited and 

alternative solutions must be found. 

2.  COMPARATIVE TABLE 

Country Ground & access requirements Optimal vehicle distance to 

hives 
Year-round accessibility 

considerations 
Notable local legal / administrative 

requirement 

Austria 
Level, stable ground; all-year 

vehicle access; Bundesland-specific 

signage regulations apply 
Optimal: 2–3 m from hives 

Assess forage, wind, sun exposure, 

and seasonal access conditions 

before siting 

Mandatory apiary labelling: name, address, 

phone number, and VIS number (§36a 

Tierkennzeichnungs- und 

Registrierungsverordnung); requirements 

may vary by Bundesland 

Belgium 
Hard, dry ground to park the 

vehicle, while the apiary itself may 

sit on softer but still dry ground 

Keep the carry distance from 

the parked vehicle to the 

hives as short as possible 

Access must be guaranteed all 

season, with the road kept open 

(and a detour possible during 

roadworks) and any fence easily 

and temporarily openable 

The beekeeper must hold the legal right of 

access to the apiary 

Croatia 
Solid, dry, clean ground around 

hives; avoid high-humidity 

locations (condensation, mould 

risk) 

Not specified 

Coordinate with pasture 

commissioner to verify site 

availability; reliable access 

required for urgent interventions 

and hive relocation 

Register and record apiary location per 

national regulations (Pravilnik o držanju 

pčela i katastru pčelinje paše) 

Denmark 
Accessible ground year-round; 

avoid wet fields, snow-prone 

terrain, and uneven surfaces 

Ideally drive right up to hives; 

place vehicle centrally in 

apiary to minimise carrying 

distances 

Access must work in all seasons: 

feeding, inspection, and honey 

harvest all require vehicle 

proximity 

Not specified 

Germany 
All-year vehicle access; assess 

forage, wind, sun exposure, and 

legal distance from neighbours 
Optimal: 2–3 m from hives 

Evaluate access in all weather 

conditions before committing to 

site; check whether site is for 

migratory or permanent use 
Not specified 

Greece 

Passable agricultural or forest road; 

stable, well-drained ground; slope 

≤5–10 %; adequate parking and 

manoeuvring space near hives 

Close enough for safe 

loading/unloading; hives 

should not be placed directly 

next to the road (risk to 

passersby) 

Access must function after rain, 

snow, ice, and during fire season; 

maintain an alternative access 

plan for extreme weather events 

N. 4856/1930 and N. 6238/1934; forest 

areas and Natura 2000 zones may require 

additional permits from forestry services or 

municipalities 

Hungary 

Good road conditions with vehicle 

turning space and road 

maintenance, plus a loading ramp 

at the apiary entrance to minimise 

drum lifting 

About 2 m between the hives 

and the vehicle, which must 

be able to reach every hive 

from behind 

Migratory operations carry a 

higher risk (vehicle overturning, 

hive loss), so reliable access 

matters more than for stationary 

ones 

Not specified 
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Italy 

Accessible year-round; prefer 

secondary roads over main roads 

(less pollution and traffic); 

mulching cloth under hives 

prevents agricultural machinery 

from approaching hives too closely 

Optimal: 2–3 m from hives; 

passage route behind hives 

recommended to allow 360° 

access 

Benefits: more frequent visits, 

faster emergency response, safe 

loading/unloading of heavy items, 

quicker evacuation in case of fire 

Legge 313/2004: minimum 10 m from public 

transit roads 

Poland 

Dry, level, hard terrain; avoid boggy 

or muddy ground; place concrete 

slabs, sand, or roofing felt in front 

of hive entrances; keep apiary 

turfed and mow periodically 

Access for all vehicle types; 

adequate width for loading 

and manoeuvring 

Poland has extensive boggy 

terrain; mud reduces traction even 

for 4WD vehicles; getting stuck 

risks costly extraction with tractor 
Not specified 

Slovakia Vehicle accessible year-round; 

ideally within a few metres of hives Optimal: within a few metres 

Reliable access important in 

adverse weather and for urgent 

interventions; mowing around 

apiary easier with vehicle 

proximity 

In some protected areas and national parks, 

motorised vehicle access is prohibited; 

alternative solutions required 

Slovenia 

Avoid high-humidity locations 

(condensation in hives, mould, 

reduced product quality); ensure 

year-round access even in bad 

weather 

Not specified explicitly 
Verify all-weather access at exact 

site location before moving bees; 

access especially critical for urgent 

interventions and hive relocation 

Coordinate with pasture commissioner 

before installation; use Central Beehive 

Registry for records 

Spain 

Clear, level, well-drained terrain; on 

slopes: build terraces or platforms 

for hive stability and safe 

movement; in high-rainfall areas: 

drainage systems or raised 

installation 

Not specified explicitly 

Roads must be accessible in all 

seasons; rain, snow, drought, and 

flooding all affect both 

management access and colony 

productivity 

Notify local authorities where required; 4WD 

vehicle or van with front-wheel drive 

recommended for difficult terrain 

Sweden 
Accessible year-round including 

after rain or in difficult weather 

conditions 
Vehicle should be able to 

drive up to or near the apiary 

Good access is especially 

important during honey harvest 

(heavy supers); improves 

ergonomics and operational safety 

for beekeeper 

Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2. Colony set up and management/maintenance 

2.1 Adding Honey Supers 

Category: Good Beekeeping Practices / Colony Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Adding honey supers is the practice of placing additional boxes or frames above the brood nest to provide the colony with 

dedicated storage space for surplus nectar and honey. The underlying principle is that bees will not efficiently produce surplus 

honey if they lack adequate space; insufficient space triggers swarming and reduces yield, while excessive space disperses the 

cluster and impairs comb-building. 

The practice is applied in EU from spring, typically timed to coincide with the onset of major nectar flows and when the colony 

occupies a critical threshold of frames. Beekeepers use phenological indicators such as the flowering of specific plants, direct 

colony assessment based on the proportion of covered frames, or hive weight monitoring to determine the right moment. 

Supers may be added progressively or all at once, and queen excluders may or may not be fitted. 

Adding honey supers is closely associated with colony space management and swarm prevention; all three practices share the 

same inspection cycle and are typically addressed in a single visit. 

2.  COMPARATIVE TABLE 

Country Timing indicator Staging / stacking method Queen 

excluder Notable local adaptation 

Austria Cherry blossom; ≥6–8 brood combs 

occupied 
Add first super; add second when first ≥⅔ 

full; inter-supering: new super inserted 

below filled one 

Yes, 

standard Check 2 weeks after each super addition 

Belgium 
When cherry trees start blooming (start of 

the spring flow, typically April) and about 

80% of frames are covered with bees 

Add a honey super, after first adding a 

second brood box if needed; do not wait 

until the brood boxes are completely full 

Not 

specified 
Adding the super early prevents the queen from 

running out of laying space through competition 

with incoming nectar and pollen 

Croatia Commercial threshold: hive scale shows 

positive daily weight gain during major flow 
Multiple supers added during strong 

flows; scale-based decision 
Not 

specified 
Commercial operations common; multiple 

supers managed simultaneously 

Denmark Bees visible hanging under cover board Spring: cautious single super; summer: 

larger addition possible 
Not 

specified 
Spring colony still small — avoid over-supering; 

summer management more liberal 

Germany Cherry blossom (phenological indicator) Standard staging; Zander format allows 

10-frame super 
Yes, 

standard 
Cherry blossom used as shared reference with 

Austria; descriptions near-identical 

Greece Mid-March to April; 7–8 of 10 frames 

covered by bees 
Single super initially; monitor before 

adding more 
Not 

specified 
Risk of premature expansion flagged; early cold 

nights can chill uncovered brood 

Hungary Not specified Not specified Not 

specified 
Half the Hungarian hive stock uses horizontal 

(lying) hives rather than vertical supered hives, 

and two-colony setups are common locally 

Italy ≥80% of brood frames covered; abundant 

bees present 
New super inserted below already-filled 

supers (inter-supering) 
Yes, 

standard 
Bottom-supering technique used to maintain 

warmth above brood nest 

Poland Weekly inspections guide timing; 

foundation frames used as trigger 
Prophylactic expansion: add before strict 

threshold is reached 
Not 

specified 
Foundation frames placed as swarm prevention; 

weekly monitoring cycle 

Slovakia Colony fills ≥⅔ of first super Add second super only after first ≥⅔ full Yes, 

standard 
Conservative approach: wait for clear occupancy 

signal before staging 

Slovenia AŽ hive: transfer full brood combs to super 

position when needed 
Anti-swarming: space addition linked to 

comb transfer technique 
Not 

specified 
AŽ horizontal hive design differs from 

Langstroth; comb rotation technique used 

Spain 70–80% of frames covered by bees; peak 

flow period 
Staging: one super at a time; monitor and 

add as needed 
Not 

specified 
Risk of over-supering noted; excess cold space 

reduces brood temperature 
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Sweden General flow onset; dandelion flow as 

reference 
Add supers from the bottom (new super 

inserted below existing one) Optional Bottom-supering is standard practice; queen 

excluder not always used 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.2 Carry Out Inspections for Honey Bee Diseases Before Transferring Colonies to a New Location 

Category: Good Beekeeping Practices / Biosecurity and Disease Prevention Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Inspecting colonies for honey bee diseases before transferring them to a new location is a biosecurity practice that prevents 

the spread of pathogens and parasites between apiaries. The principle is that colony movement is a primary dispersal route 

for diseases such as American foulbrood, European foulbrood, nosema and varroa; a pre-movement health check breaks this 

transmission pathway. 

The practice is applied before every colony transfer. It typically involves a visual examination of adult bees, brood frames and 

food stores by a competent beekeeper or, where legally required, a veterinary officer. Suspect samples may be submitted to a 

laboratory for confirmation. Meanwhile, the colony should not be moved from the location. Where national legislation 

mandates it, a health certificate issued by the veterinary authority must accompany the hives. 

The practice is directly connected to apiary registration, notifiable disease reporting and, in the context of pollination services 

or transhumance, coordination with the receiving beekeeper or local pasture authority. 

2.  COMPARATIVE TABLE 

Country Diseases / pests assessed Type of inspection Health certificate required Competent authority involved 

Austria Varroa, AFB, EFB, nosema, acariosis Visual inspection; entrance 

reduced before transport 
Recommended; contact local authority 

before long-distance moves 
Local veterinary or apiary 

authority 

Belgium 

Varroa, American and European 

foulbrood, Nosema, acariosis (Acarapis 

woodi), Tropilaelaps and small hive 

beetle (the last two not yet found in 

Belgium) 

Health check for the listed 

diseases before moving colonies Not specified Not specified 

Croatia Not specified Visual inspection; coordination 

with pasture warden required Yes, health certificate required Pasture warden (pašnjački 

čuvar) 

Denmark Notifiable diseases (AFB, EFB, SHB, 

Tropilaelaps); varroa 

Inspection by qualified 

beekeeper; CBR register (the 

Centrale BigårdsRegister, Central 

Apiary Register) consulted 

Yes, mandatory for inter-regional 

movement 
Danish Veterinary and Food 

Administration; CBR register 

Germany AFB (notifiable), varroa, nosema, brood 

abnormalities 
BSV visual inspection; brood, bee 

and food samples possible 
Yes, Bienengesundheitszeugnis (health 

certificate) 
BienenSachVerständige (BSV) 

appointed by veterinary 

authority 

Greece 
AFB, EFB, varroa, nosema, brood 

health; orphaned and laying-worker 

colonies excluded from transfer 

Brood-frame inspection at 15–18 

°C, wind <20 km/h; detailed 

brood health criteria applied 
Not specified Not specified 

Hungary Not specified Not specified 
Governed by Decree 70/2003 (VI.27.) 

FVM, sections 8-10, on protecting bee 

stocks and preventing bee diseases 
Not specified 

Italy AFB, EFB, varroa, nosema; isolation 

and treatment mandatory if positive 
Pre-transfer biosecurity 

inspection; lab tests for suspect 

findings 
Not specified Veterinary authority for 

notifiable diseases 

Poland Not specified Veterinary inspection; laboratory 

confirmation if needed Yes, veterinary health certificate Official veterinarian 

Slovakia Not specified 
Inspection by RVPS (Regional 

Veterinary and Food 

Administration) 
Yes, issued by RVPS RVPS; beekeeper cannot self-

certify 

Slovenia Not specified NVI permit required before 

departure; applies also on return Yes, permit from NVI required NVI (National Veterinary 

Inspectorate) 
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Spain Brood diseases, varroa; lab tests for 

suspect colonies 

Visual inspection before transfer; 

lab confirmation if abnormalities 

found 
Not specified Not specified 

Sweden Brood disease symptoms Visual inspection of brood frames Not specified Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.3 Choose the Best Colonies as Larvae Donors 

Category: Good Beekeeping Practices / Queen Rearing Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Selecting the best colonies as larvae donors is a quality-control step in queen rearing that determines the genetic foundation 

of new queens. The principle is that larvae used to raise queens inherit the behavioural and productive traits of the donor 

colony; systematic selection over successive generations improves overall apiary quality. 

The practice is applied ahead of the queen rearing season, by comparing colonies across a defined set of criteria. Selection 

criteria typically include honey yield, colony strength, gentleness, low swarming tendency, disease resistance and hygienic 

behaviour. 

The practice is closely linked to performance recording, hygienic behaviour testing, varroa monitoring and the use of mating 

nuclei, which together constitute a systematic breeding programme. 

2.  COMPARATIVE TABLE 

Country Selection criteria Assessment / scoring method Minimum evaluation 

period Records / documentation 

Austria 

Varroa resistance (natural mite fall, recapping, 

brood assay), hygienic behaviour, honey yield, 

spring development, swarming tendency, 

gentleness 

Ranking across ≥6 colonies; multi-

metric scoring ≥2 seasons recommended 
Pedigree books 

(Zuchtbücher); standardised 

recording forms 

Belgium 
Disease and parasite resistance, gentleness and 

good foraging suited to the local forage; avoid 

propagating susceptible or defensive stock 
Not specified Not specified Not specified 

Croatia 
Colony strength, brood compactness, aggression 

(1–4 scale), swarming tendency (1–4 scale), frame 

calmness (1–4 scale), general score (1–10) 

Monthly scoring January–September; 

top 5 become mother queens for 3 

years 
2–3 years of observation 

Scoring sheets; top-ranked 

colonies retained as mother 

queens 

Denmark 
Honey yield, gentleness, low swarming, health 

(nosema test, cleaning test, mite counts); drone 

colony quality equally weighted 
Eliminate colonies with poor scores; 

≥1 season; nosema and 

mite tests as point-in-time 

checks 
Test results recorded; poor 

colonies eliminated 

Germany Colony strength, productivity, gentleness, health Comparative assessment across 

colonies Not specified Not specified 

Greece Queen quality, colony strength, productivity, 

disease resistance; top 10–20% of apiary selected 

Colony ranking; larvae must be <24 h 

old for grafting; systematic data 

recording 
Multiple seasons 

recommended 
Systematic data recording; 

performance trend tracking 

Hungary 
Outstanding laying capacity and large population, 

strong foraging, hygienic behaviour, gentleness and 

low swarming tendency 
Not specified Not specified Not specified 

Italy Productivity, gentleness, low swarming tendency, 

overwintering ability, hygienic behaviour (pin test) 

Comparative colony assessment; pin 

test used for hygienic behaviour 

verification 
Not specified Not specified 

Poland 
Colony strength, honey yield, gentleness, spring 

development speed, health, hygienic behaviour, 

swarming 
Comparative assessment after ≥2 

years' observation ≥2 years Assessment records kept per 

colony 

Slovakia Not specified; Doolittle and Hopkins methods 

referenced for rearing phase 

Doolittle and Hopkins 

grafting/transfer methods applied 

after selection; timing: early May 
Drone availability 

confirmed before starting Not specified 

Slovenia 
Carniolan breed purity; clean brood; disease 

resistance; replace queens with >2% yellow-banded 

bees 
Visual purity check; brood health 

inspection Not specified Not specified 
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Spain 
Doolittle (grafting) and Hopkins (frame transfer) 

methods used; pre-insert clean comb 24 h before 

for controlled oviposition 

Method-based larva-age control; 

clean comb pre-inserted to ensure 

freshly hatched larvae 
Not specified Not specified 

Sweden Both donor colonies and drone colonies evaluated 
Evaluation of both sexes; drone 

colony quality considered alongside 

donor colony 
Not specified Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.4 Eliminate Diseased Colonies, So That They Cannot Reproduce 

Category: Good Beekeeping Practices / Biosecurity and Disease Prevention Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Eliminating diseased colonies is a biosecurity measure applied when a colony cannot be treated or its continued existence 

poses a spread risk to neighbouring colonies and apiaries. The principle is that bees and hive material infected with serious 

pathogens — especially American foulbrood — can act as a reservoir for re-infection via drifting bees, robbing or beekeeper-

mediated transfers; controlled elimination removes this reservoir. 

The practice ranges from mild interventions such as queen replacement and rehousing through intermediate colony break-up 

to full euthanasia, depending on the disease involved, its severity and its legal status. For notifiable diseases such as American 

foulbrood, national legislation in most countries mandates official confirmation, complete destruction of bees and combs, and 

strict disinfection of woodenware. 

Elimination is commonly accompanied by disinfection of all equipment, recording of the event, and notification of the 

competent veterinary authority. It is closely connected to disease inspection, record-keeping and, where relevant, 

compensation schemes. 

2.  COMPARATIVE TABLE 

Country Triggering condition Method for mild / treatable cases Method for severe / notifiable disease 

(e.g. AFB) Equipment disinfection 

Austria No improvement after isolation and 

varroa treatment 
Isolate colony; treat for varroa; 

monitor for 4–6 weeks 
Euthanise with sulphur; disinfect per Ages 

laboratory instructions 
Ages laboratory protocol 

applied 

Belgium 

Barely treatable Varroa load, 

imminent collapse, persistently weak 

or small colonies, or drone-laying 

colonies 

Not specified 

Eliminate the colony to prevent it 

becoming a mite bomb that infects others; 

removal can be mandatory for a notifiable 

disease 

Not specified 

Croatia 
Mild: queen-related problems; 

moderate: clinical disease; severe: 

notifiable infectious disease 
Queen replacement 

Colony break-up + melt combs 

(moderate); sulphur strip, burn bees, melt 

all combs (severe) 
Not specified 

Denmark Queenlessness, swarm aftermath, AFB 

(mandatory), heavy varroa + virus load 
Chalkbrood/sacbrood: queen 

replacement first; queenless: requeen 
AFB: mandatory destruction; heavy varroa 

+ virus: eliminate if unrecoverable Not specified 

Germany Confirmed diagnosis after laboratory 

sample submission 
Identify symptoms; confirm via lab; 

remove colony from stand 
Full removal and disinfection after official 

confirmation Disinfection after removal 

Greece AFB confirmed; systematic 7–14 day 

inspections AFB brood frame destruction Varroa over threshold: eliminate; AFB: 

destroy frames and comb 
Systematic post-

elimination inspection 

Hungary 
Sacbrood, chalkbrood and viral 

infections, often linked to deficiency, 

Varroa, poisoning or poor-quality food 
Replacing the queen is sometimes 

enough 
Eliminate the colony when it cannot 

recover Not specified 

Italy 
AFB confirmed; persistent varroa 

infestation or other untreatable 

disease 

Sulphur disk in darkness for 

euthanasia; annual 25–30% comb 

renewal routine 
AFB: burial of material ≥50 cm deep 

Flaming of woodenware; 

burial for AFB-

contaminated material 

Poland Official veterinary confirmation of 

serious disease 
Rehousing often sufficient for less 

severe cases 
Destruction only in severe cases; overseen 

by veterinary authority Not specified 

Slovakia Disease confirmed Seal hive at night; sulphur wicks for 15 

min; disinfect 
AFB: burn everything including combs and 

frames 

Full disinfection protocol; 

AFB requires burning of 

all material 

Slovenia Disease severity assessed: mild / 

clinical / dangerous 
Queen replacement (mild); colony 

break-up (clinical) 
Sulphur + burning (dangerous infectious 

disease) Not specified 

Spain Early signs of serious disease; early 

removal reduces apiary prevalence 
CO₂ or freezing for bees; flame 

woodenware; strict biosecurity 

throughout 
Early removal recommended even before 

full clinical presentation 
Flaming of boxes; strict 

biosecurity during and 

after elimination 
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Sweden Colony identified as sick 
Remove or euthanise sick colony; 

replace with disease-tolerant queens 

where possible 
Contact bee inspector Flaming or treatment 

with Virkon 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.5 Evaluate the Food Stores 

Category: Good Beekeeping Practices / Colony Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Evaluating food stores is the systematic assessment of honey and pollen reserves held within the hive to determine whether 

the colony has sufficient nutrition for its current and anticipated needs. The underlying principle is that starvation is a leading 

cause of colony loss in late winter and early spring, when natural forage is absent and the cluster cannot move freely to access 

reserves. Food store evaluation is becoming increasingly relevant also in summer due to climatic changes that lead to forage 

gaps. 

The practice is applied throughout the active season and especially at critical transitions: before winter clustering, at the first 

spring inspection, and during any period of dearth. Assessment methods range from lifting the hive by feel to precision hive 

scales providing continuous remote monitoring. Reserve levels are compared against established minimum thresholds 

appropriate to the local climate and overwintering duration. 

Food store evaluation is directly coupled to the decision to supplement with sugar syrup or candy, and is closely linked to hive 

weight monitoring, colony record-keeping and feeding practices. 

2.  COMPARATIVE TABLE 

Country Assessment method(s) Winter minimum 

reserve Monitoring frequency Supplementary feeding trigger 

Austria 
Lifting (experienced), case scale, hive scale; 

300 g/dm² sealed capped honey both sides of 

frame as estimation standard 

~18 kg total; 2–3 kg 

consumed per month 
Monthly; scale readings 

tracked continuously Shortfall below monthly consumption rate 

Belgium Check whether winter stores are running low 

before the spring flow begins Not specified Not specified 
When winter stores run out before the spring 

flow, or in a flow gap or poor nectar year; 

normally no feeding is needed from April to 

July 

Croatia 
Hive weighing: ≥30 kg total (two-box LR) = safe 

wintering; manual scale method; cluster 

position checked visually 

≥30 kg total hive weight 

(two-box Langstroth) Not specified Total weight below 30 kg or cluster at top of 

second box 

Denmark Lifting, case scale, hive scale; three methods 

described >15 kg 
Monthly; consumption 2–3 

kg/month rising to 300 

g/day in spring 

Below 15 kg in winter; feeder 

recommendation varies by season 

Germany Visual comb inspection; estimate by lifting or 

opening hive Not specified Not specified Visual shortfall on comb inspection 

Greece 
Daily nectar flow indicators: hive weight gain, 

whitening of cells, shake-test on frame; 15-

point assessment checklist 

8–10 kg; 3–4 full 

Langstroth frames 
Mediterranean seasonal 

pattern with identified 

dearth periods 

Below 8–10 kg or persistent negative hive 

weight trend 

Hungary Assess stores across the season: spring build-

up, during the flow, in dearth and at wintering Not specified Not specified Stimulation feeding in spring and feeding 

during dearth periods 

Italy 

Frame-by-frame count of capped and 

uncapped honey; pollen reserves assessed 

(minimum 2 half-frames); electronic scales for 

remote monitoring 

Varies greatly 

depending on 

geographical and 

climatic location 
Not specified Honey insufficient for brood-rearing period 

Poland Monthly visual inspections (not required from 

November to February/March 

7–8 kg by mid-April; 

1.6–2.0 kg per occupied 

frame in winter 

Monthly; specific milestone 

check in March Below monthly threshold 

Slovakia Visual assessment or hive scales; lifting method 

for experienced beekeepers 12–15 kg for wintering Not specified Below 12–15 kg 

Slovenia 
Spring: capped frames counted (6–7 kg = 3–4 

capped frames); capillary feeding indicator; 

hive scale monitoring 
6–7 kg minimum at 

spring start 
Spring milestone check; 

summer: scale negative >3 

days triggers feeding 
Scale negative trend for >3 consecutive days; 

below 6–7 kg in spring 
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Spain 
Count frames with mature and immature 

honey; record minimum as ≥2 frames in brood 

box or ≥4 in supers 
12–15 kg for strong 

colony 

Weight monitoring 

essential; nutritional 

balance critical in autumn 
Below recorded minimum frame threshold 

Sweden Always leave sufficient honey; ensure colony 

can survive without foraging the whole winter >15 kg or 20 kg Not specified Any situation where colony cannot survive 

without active foraging 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.6 Evaluate the Space Needed by the Growing Colony 

Category: Good Beekeeping Practices / Colony Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Evaluating the space needed by the growing colony is a diagnostic step in hive management that determines whether the 

current configuration of frames and boxes matches the colony's developmental stage. The underlying principle is that too little 

space promotes swarming, while too much disperses the cluster and impairs thermoregulation of the brood nest. 

The assessment is carried out at regular inspection intervals from the first cleansing flight in late winter through the peak active 

season. The beekeeper examines the number of occupied frames, the extent of the brood nest and the availability of cell space 

for nectar storage and brood rearing. Frame-occupancy thresholds trigger the addition of a super, the removal of a partition 

board, or the insertion of a fresh foundation frame. 

Space management is inseparable from swarming prevention and honey super addition; the three practices share the same 

inspection cycle and are typically addressed in a single visit. 

2.  COMPARATIVE TABLE 

Country Expansion trigger Assessment criteria Method of expansion Seasonal timing 

Austria 
≥6–8 brood combs occupied; 

≥80% frame occupancy (8/10 

frames); pussy willow bloom 
Count occupied and brood frames; 

remove partition board progressively 
Add super or remove partition board; 

new foundation sheets prepared in 

advance 

From pussy willow bloom; re-

check 2 weeks after each 

expansion 

Belgium Colony actively growing at the 

spring inspection 

Whether the colony is growing and 

needs more space; it may be smaller 

after winter than at wintering 

Adjust the number of brood boxes 

(one may be removed after winter, a 

good chance to cull old dark comb) 

Spring, when it warms to about 

15 C and the first fruit flow 

begins, usually early April 

Croatia 
≥4 brood frames at first March 

inspection; positive daily weight 

gain during flows 

LR two-box system: March inspection 

at 4 brood frames; hive scale during 

summer flows 
Rotate brood boxes in April; add 

3rd/4th super during strong flows 
First inspection March; supers 

added during major flows May–

July 

Denmark Bees fill available space without 

surplus room 
Count frames and bee streets; spring: 

conservative; summer: liberal Not specified Spring: cautious expansion; 

summer: larger additions possible 

Germany 
Pussy willow bloom; bee 

numbers, brood and food stores 

assessed 

Inspect bee numbers, brood extent 

and food reserves; estimate additional 

space needed 
Add super or foundation frame From pussy willow bloom 

Greece Colony covers 9–10 frames; 40–

50 days before main flow 

Spring dynamics assessed: temporary 

population dip then rapid growth; 

Langstroth bee space 8–10 mm 

standard 

Add super at 9–10 frame coverage 40–50 days before main flow as 

key decision point 

Hungary Not specified 
Judge the need from the balance of 

comb, honey, brood, forage and 

weather 
Not specified Not specified 

Italy Bees cover all available frames Frame-by-frame check: bees covering 

all frames triggers expansion 
Add one comb or foundation sheet at a 

time 
Not specified; linked to 

inspection cycle 

Poland 
Strong colonies need 4–6 frames; 

expand in April (or depending on 

temperature) 

Monitor from 4 weeks after cleansing 

flight; colony strength assessment 
Expand in April; avoid premature over-

expansion 
From 4 weeks after cleansing 

flight; decision in April 

Slovakia Colony occupies 7 frames 
Visual count of occupied frames; 

assess brood and stores relative to 

season 
Add super at 7 occupied frames Not specified 

Slovenia 
70–80% of available frames 

occupied; AŽ vs Langstroth hive 

type determines method 

AŽ horizontal hive: different space 

management from Langstroth; season-

dependent 

Extend partition board or add new 

super; spring/summer: increase space; 

autumn/winter: reduce 
Spring/summer: expand; 

autumn/winter: reduce space 

Spain 
Colony size exceeds available 

space; overcrowding signals 

swarming risk 
Assess colony size relative to season 

and available space 
Systematic monitoring; expand before 

crowding; swarm prevention focus Season-dependent; not specified 



 

38 
 

Sweden 

Colony fills brood box and 

dandelion flow imminent; rape 

blooming more expansion 

required 

Assess colony strength; strong colony 

tolerates larger space; weak colony 

struggles 
Add supers from below (bottom-

supering); queen excluder optional 
Dandelion flow as phenological 

trigger 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.7 Evaluation of Mating Success and Start of Oviposition of the New Queen 

Category: Good Beekeeping Practices / Queen Rearing Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Evaluating mating success and the onset of oviposition of a new queen is a verification step following queen introduction or 

nucleus formation that confirms whether the rearing process has been successful. The underlying principle is that an unmated 

or poorly mated queen produces only male offspring through arrhenotoky, rendering the colony unproductive; early detection 

allows prompt replacement. 

The beekeeper inspects for eggs positioned centrally and vertically at the base of worker cells — the signature of a mated 

queen — and distinguishes this pattern from the multiple eggs per cell and irregular distribution characteristic of laying 

workers. A subsequent inspection one week later checks that sealed worker brood is present in a compact, uniform pattern. 

The evaluation is closely connected to queen introduction, nucleus management, mating nuclei and the colour-marking system 

used to identify queens by year of emergence. 

2.  COMPARATIVE TABLE 

Country Indicators of mating success Indicators of failure / laying workers Response to failure 

Austria Centred upright single egg per cell; 2–3 eggs/cell 

normal initially 
Multiple eggs per cell; irregular 

distribution; no worker brood 
Mark queen with year colour on success; requeen if 

failure confirmed 

Belgium Presence of new brood (eggs or larvae) Not specified Not specified 

Croatia First eggs day 10–12; uniform oviposition pattern; 

full evaluation only months later 
Exit hole type checked day 17; weather 

and drone kinship issues flagged 
Assess starter/finisher colony quality; replace if mating 

failed 

Denmark Two or three eggs per cell normal initially; 

compact worker brood 
Multiple eggs per cell in irregular 

positions 
Year colour codes: blue=0,5; white=1,6; yellow=2,7; 

red=3,8; green=4,9 

Germany Upright eggs at cell base; compact emerging 

worker brood 
Multiple eggs per cell; absence of 

compact brood 
Warning: opening hive during mating flight may cause 

queen to lose orientation 

Greece Single central vertical egg per cell Multiple eggs per cell at irregular 

positions = laying workers 
Specific response protocol for each failure scenario; 

immediate replacement if laying workers confirmed 

Hungary Onset of laying after introduction Not specified Requeening 

Italy Uniform egg distribution; elongated abdomen 

visible; sealed worker brood at second check 
Absence of eggs or irregular distribution 

at first check Requeen 

Poland Vertical eggs in cells; oviposition begins 7 days 

after mating completion No eggs visible after 14 days Replace queen; mating biology: average 12–14 drone 

partners (range 6–26); flights at 25 °C in afternoon 

Slovakia First eggs present; normal laying pattern No eggs after day 14 Replace with already-mated queen 

Slovenia Not specified Not specified Use mating nuclei for controlled evaluation environment 

Spain Fertile eggs; compact continuous brood pattern; 

population growth as indirect indicator 
Absence of fertile eggs or irregular 

brood pattern 
Three-step observation process before deciding to 

requeen 

Sweden Uniform egg distribution and normal colony 

behaviour Abnormal behaviour or absence of eggs Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.8 Expanding the Colony to Give the Colony Space 

Category: Good Beekeeping Practices / Colony Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Expanding the colony is the active step of adding frames, foundation sheets or additional boxes to a hive whose population 

has reached a critical density. While space evaluation diagnoses the need, this practice covers the physical implementation: 

preparing materials, choosing the insertion position, and timing the operation to avoid cold shock to uncovered brood or 

premature dispersal of the cluster. 

The practice is applied in spring and early summer, typically triggered by phenological indicators such as pussy willow or 

dandelion flowering, or by colony threshold criteria such as seven or more occupied frames. A fresh foundation sheet or empty 

drawn comb is inserted between the brood nest and food stores, or a new super is placed. The operation may be combined 

with artificial swarming, colony splitting or nucleus formation. 

Expansion is directly linked to swarming prevention, honey super addition and stimulative feeding; it is usually part of the same 

inspection visit and follows immediately from the space assessment. 

2.  COMPARATIVE TABLE 

Country Expansion trigger Insertion position of new 

component 
Frame, foundation and colony 

preparation Key risk or precaution 

Austria 6–8 frames occupied; pussy 

willow bloom 

New super added from below or 

above depending on stage; 

foundation between brood and 

stores 

Stainless wire embedding: 38–

45 V; tinned wire: 12–19 V 

(transformer voltage); frame 

orientation specified 

Too early = cold shock; too late = swarming; 

re-check 2 weeks after 

Belgium Prevent swarming as the 

colony builds in spring Not specified Not specified 

Swarming costs the colony much energy and 

can leave it too weak to recover, so give 

space to pre-empt it; a departing swarm can 

be caught in a bait hive 

Croatia Colony fills brood chamber 

during active season 
Add super above brood; escape 

board used for honey harvest Not specified 
Timely super addition critical; honey super 

management example with escape board 

provided 

Denmark Bees hang under cover board 
New box added below existing 

(newspaper method); spring = 

cautious; summer = liberal 

Natural development target: 

40,000–50,000 bees before full 

expansion 

Spring over-expansion impairs warmth; too 

much space in a small colony is harmful 

Germany Pussy willow bloom; Zander 

10-frame format filled 
Add super; mix of pre-built and 

foundation frames recommended Not specified Pussy willow as reliable phenological 

indicator 

Greece 
Colony population covers 9–10 

frames; 40–50 days before 

main flow 

Expand only at full population 

threshold; stimulative feeding 

before adding space 

Stimulative feeding 200–500 ml 

1:1 syrup before expansion; 

early vs late flow timing 

adjusted 

Over-expansion before population threshold 

impairs thermoregulation and brood 

development 

Hungary Spring colony development Not specified Not specified Handle expansion as part of swarm 

prevention 

Italy 
Artificial swarm or spring 

recovery required; bees cover 

all frames; wax built between 

frames 

New wax sheet or built frame 

inserted between food stores and 

first brood frame; partition board or 

pocket feeder used 

Wax foundation sheets; monitor 

comb construction after 

insertion 
Incorrect insertion position wastes wax; 

monitor comb-building progress 

Poland 
Growth signs present; pussy 

willow bloom; swarming risk 

detected 

Establish need before expanding; 

avoid premature addition Not specified Avoid swarming triggers; prophylactic 

expansion preferred to reactive 

Slovakia 
7 frames occupied after post-

winter assessment; weak 

colonies combined first 
Add super at threshold; Not specified Assess post-winter state before expanding; 

combine weak colonies 
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Slovenia 
7 brood combs reached at 

second spring inspection; 

temperature >15 °C required 

Specific obligations and forbidden 

actions listed; bad practices 

described 
Foundation sheet timing 

specified 
First inspection only at >15 °C; expanding a 

cold colony is listed as a bad practice 

Spain 

Colony splitting / nucleus 

creation as primary expansion 

form; varroa control through 

brood break 

Nucleus formation for swarming 

prevention; split timed to flow 
Doolittle and Hopkins methods 

for division 
Splitting provides varroa control benefit via 

brood break — dual purpose 

Sweden Colony fills brood box and 

dandelion flow imminent 
Add new supers from the bottom 

(bottom-supering) 

Queen excluder optional; 

Carnica breed may need 

excluder delayed until after 

dandelion flow 

Carnica may initiate swarming if excluder 

fitted too early; delay to post-dandelion 

“Not specified” indicates information not explicitly provided in the national practice description. 



 

42 
 

2.9 Feeding and Verify Food Storage 

Category: Good Beekeeping Practices / Colony Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Feeding bees and verifying that stores meet colony needs are complementary practices that ensure colonies do not starve 

when natural forage is absent or insufficient. Honey bees cannot sustain brood rearing, cluster thermoregulation or winter 

survival on an inadequate diet, so timely supplementation with carbohydrate and, where needed, protein prevents colony loss. 

Feeding is applied in several situations: building winter stores after the final extraction, emergency feeding of underweight 

colonies, spring stimulation, protein supplementation during pollen dearth, and intervention during summer dearth. The 

emphasis placed on each, the feed forms used (liquid syrup, candy or commercial preparations), the syrup concentrations, and 

the measures taken to limit robbing all vary by country and climate. 

Feeding is closely linked to food store evaluation, the two forming a continuous cycle of monitoring and supplementation 

throughout the year. 

2.  COMPARATIVE TABLE 

Country Feed types and concentrations Feeder type(s) Autumn provision for 

wintering (kg) Special technique or local adaptation 

Austria 

Winter: 2:3 water:sugar; 

summer: 1:1 water:sugar; 

protein supplements (van der 

Steen and Haydak recipes) 

Not specified 
~18 kg total; autumn feeding 

after varroa treatment 

completed 

Detailed protein supplement recipes; 

candy application techniques described 

Belgium Not specified Not specified 
15-18 kg for a colony on two 

simplex boxes; 10-12 kg for a 

small colony on one box 

Start wintering feed in early August after 

the last harvest and err toward more food 

to avoid spring losses; protein (pollen) 

feeding is normally unnecessary 

Croatia 
Candy preferred for winter; 

syrup for stimulation and 

intervention 
Not specified 

4–8 kg sugar per colony in 

autumn depending on existing 

stores 

6 feeding scenarios described: late 

summer, emergency winter, spring 

stimulation, spring intervention, queen-

rearing, summer dearth 

Denmark 
Plain sugar syrup; commercial 

feeds acceptable; molasses 

specifically warned against 

Multiple types; recommendation varies 

by season 
>15 kg equivalent; 

consumption 2–3 kg/month + 

up to 300 g/day in spring 

Plain sugar or commercial preparations 

only; molasses warned against 

Germany 
Sugar syrup for autumn winter-

store building; 10–20 kg per 

colony 
Floating aids in liquid feeders to prevent 

bee drowning 10–20 kg per colony in autumn Feeding documented on colony card; 

floating aids used in open feeders 

Greece 
Spring: 300–500 ml 1:1 every 

2–3 days; autumn: 1–2 L 2:1 

every 3–5 days; winter: sugar 

candy above cluster 

Not specified Autumn: 1–2 L of 2:1 syrup per 

session every 3–5 days 
Bee nutritional requirements (amino 

acids, pollen role) described; safe feeding 

to prevent robbing emphasised 

Hungary Not specified Internal (in-hive) feeders only, to handle 

large quantities and reduce robbing risk Not specified 

Start feeding right after the last 

marketable honey; the end is weather- 

and store-dependent rather than date-

bound; avoid half-frames that can split 

the winter cluster 

Italy 
Emergency: candy; protein 

candy late winter/early spring; 

1:1 syrup spring/summer 
Pocket feeder; top feeder Not specified 

Check for mold regularly; supplementary 

frames must originate only from healthy 

colonies 

Poland 
Supplement when stores are 

insufficient; type and quantity 

need-based per season 
Not specified 15 kg per colony 

Monthly food checks during high season; 

supplement when below seasonal 

threshold 

Slovakia 
Sugar syrup 3:2 (sugar:water) 

from early August; candy as 

alternative 

Feeder; feeding at dusk to prevent 

robbing; entrance reduced during 

feeding 
15–18 kg; start early August 

Feeding at dusk and entrance reduction 

during feeding; electronic scale 

monitoring 
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Slovenia 
Syrup 2:3 water:sugar to end 

August; capillary method; avoid 

candy for weak colonies 
Capillary feeder: PVC bucket with 1.5 mm 

holes placed above cluster 

End-August deadline for syrup 

feeding; check reserves 

September/October 

Capillary feeding method described in 

detail; candy contraindicated for weak 

colonies 

Spain 

Supplementary syrups when 

honey stores insufficient; 

autumn nutritional balance 

critical 
Not specified 12–15 kg for strong colony 

Autumn nutritional balance critical; 

weight monitoring essential; winter 

colony depends primarily on stored 

honey 

Sweden 
End-season feeding with Bifor 

brand supplement; warm 

temperature required for 

winter feeding 

Foderlåda (food box), Vakumfodrare 

(vacuum feeder), open bucket with 

floats, traditional balloon feeder, bucket 

with holes on the lid is placed upside-

down  

Not specified 
Four named feeder types described; 

warm temperature required for effective 

feeding in cold conditions 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.10 Follow national rules for migratory beekeeping 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Migratory beekeeping — the seasonal movement of colonies to exploit successive nectar flows — is widespread across Europe 

but subject to national, regional and local regulations designed to prevent the spread of bee diseases and maintain traceability 

of colony movements. At minimum, most countries require that colonies be free of notifiable diseases before any movement, 

documented by a health certificate issued by a qualified person before departure. 

Registration and pre-movement notification systems vary considerably by country. Some nations require beekeepers to file 

movement plans in electronic registers several days before departure and to notify both origin and destination authorities as 

well as landowners. Movement from zones under disease control orders, particularly those established for American 

Foulbrood, Small Hive Beetles and Tropilaelaps mite, is universally prohibited. Certain countries also restrict movement into 

special protected breeding or mating areas. 

Site selection at the destination carries additional obligations. Colonies must be placed at minimum distances from residences, 

roads, and other apiaries. Health certificates must in some countries be posted visibly at the site upon arrival. Beekeepers 

remain responsible for colony welfare during transport, including adequate ventilation, secure fastening, and avoidance of 

prolonged exposure to heat. 

2.  COMPARATIVE TABLE 

Country Registration / notification system Health certificate requirements Key disease and movement 

restrictions Site placement obligations 

Austria 

Regulated by Land (state) beekeeping laws; 

new national Tiergesundheitsgesetz (TGG) 

replacing old law; new bee regulation with 

migration rules planned 

Futterkranzprobe (food-ring sample, 

lab analysis) required before 

migration; subsidised in Styria 

(beekeeper pays 10–25% of lab cost) 

Movement only from disease-

free home apiaries; certificate 

submitted to local authorities at 

destination 

Not specified beyond 

disease-freedom requirement 

Belgium Not specified Not specified 

Moving hives to or from an AFB 

or EFB protection zone 

(schutkring) is forbidden; never 

move sick hives or move healthy 

hives into diseased areas 

Not specified 

Croatia 

Register movement; select location in 

consultation with pasture commissioner 

(pašni povjerenik); check access and nectar 

availability 

Health certificate from authorised 

veterinary organisation; clinical 

inspection for disease signs before 

movement 

Adequate transport vehicle 

required; prevent stress and 

disease transmission; maintain 

colony welfare during transport 

References to national 

regulation on veterinary 

inspections 

Denmark 
All beekeepers must register in the Central 

Hive Register (CBR); free, mandatory and 

digital; movement plans tracked 

Certificate required for movement to 

another property or >1 km from 

apiary; issued by qualified beekeeper 

after inspection max 14 days before; 

Sep 1–Apr 1 'blank' certificate 

allowed (final inspection by May 1) 

6 notifiable diseases; movement 

to Læsø Island completely 

prohibited; Anholt has special 

restrictions; mating zones require 

permit; must not feed bees 

outdoors or leave accessible old 

combs or honey 

Hives off own property 

marked with name and 

contact; mating zone 

placements require permit; 

access to water, shelter and 

good flight conditions 

recommended 

Germany Register hive locations with local 

Veterinäramt (veterinary authority) 

Valid health certificate 

(Gesundheitszeugnis) required; legal 

basis: Bienenseuchen-Verordnung of 

3 November 2004 

Hives securely fastened during 

transport; adequate ventilation 

to prevent overheating; minimise 

vibration; regular transport 

checks 

Not specified beyond 

registration requirements 

Greece 

Regulatory framework: N. 4856/1930 and N. 

6238/1934; migratory beekeeping is central 

to Greek beekeeping; minimum distances 

from residences and roads required 

Health inspection before each 

movement; only healthy well-

developed colonies transported; 

avoid colonies showing disease signs 

or high mortality 

Directive 9/2024: smoking only 

before 10:00 in fire hazard period 

at risk levels 1–2; prohibited at 

levels 3–5; 200 L water required 

at site; beekeeper contact details 

on hives 

≥10 m from trees/shrubs in 

forest areas; clear vegetation 

in ≥5 m radius around hives 

(fire risk); avoid siting near 

roads or firebreaks; water 

availability critical (especially 

thyme areas) 

Hungary Not specified Governed by Decree 70/2003 (VI.27.) 

FVM, sections 8-10 Not specified Placement of colonies and 

migratory apiaries is 
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governed by Decree 15/1969 

(XI.6.) MEM 

Italy 

Mandatory registration and advance 

notification to National Beekeeping 

Database (Anagrafe Apistica): number of 

hives, origin and destination; check 

applicable regulations for both territories 

Veterinary visit may be required in 

some regions; health certificate may 

be needed; avoid moving colonies 

with disease symptoms 

Check both origin and 

destination territory regulations 

before movement; Law 313/2004 

and regional laws apply 

General law on Apiculture 

(distance from roads, etc) 

Poland 

Regulated by Act of 11 March 2004 on 

Animal Health; landowner permission 

always required; good neighbour relations 

strongly advised 

Health inspection implied; not 

specified in detail 

Movement to/from AFB-infected, 

threatened or buffer zones may 

be prohibited by local 

veterinarian decision; forest 

placement regulated by Ministry 

of Environment regulation of 28 

December 1998; civil liability for 

bee stings under Art. 415 k.c. 

Forest placement: not near 

planned forestry operations; 

no dedicated access roads; 

not in areas of mass 

recreation; local municipal 

bylaws may apply 

Slovakia 

Register in Central Register of Farm Animals 

(CEHZ); file migration plan ≥14 days before 

first movement at RVPS; notify new RVPS 

within 5 days if crossing administrative 

boundary; written final report within 5 days 

of completion 

RVPS confirms colonies healthy and 

AFB-free; movement from AFB foci 

and protection zones prohibited 

Movement into 5 km protection 

zone around breeding apiaries 

prohibited; landowner 

permission ≥5 days before 

departure 

Site marked with beekeeper 

name, registration number 

and warning about bee 

presence 

Slovenia 

Written proposal to pasture order 

administrator ≥30 days before movement 

(or 24 h for unpredictable nectar flows); 

administrator decides within 15 days; 

register movement in Hive Register via 

Veterinary Faculty-NVI; per-hive fee = 10% 

of recommended 1 kg honey retail price 

Health certificate from Veterinary 

Faculty-National Veterinary Institute 

(VF NVI) required; post certificate 

copy visibly at site on arrival 

Remove bees within 72 h if 

nectar flow ends; remove within 

48 h if landowner requests and 

compensate any damage caused 

≥200 m from pasture order 

border; ≥200 m between 

sites; ≥500 m from stationary 

apiary with ≥40 colonies (200 

m if <40); overwintering sites: 

≥1000 m (500 m if <40 

colonies) 

Spain 

File Programa de Traslados with Oficina 

Comarcal Agraria specifying exact location 

via SIGPAC references or GPS coordinates; 

submit responsible declaration with 

landowner authorisation and municipal 

notification 

Sanitary compliance included in 

responsible declaration; Real Decreto 

906/2022 framework 

Regulatory framework: Real 

Decreto 906/2022 (replaces RD 

209/2002); objectives include 

traceability, disease surveillance 

and spatial planning 

Exact geographic location 

(SIGPAC or GPS) required in 

notification documentation 

Sweden 

Register all hive locations with Länsstyrelse 

(county board); notify authority if disease 

suspected; Jordbruksverket is competent 

authority; county boards appoint bee 

inspectors (bitillsynsmän) for each 

inspection district 

Movement in/out of protection and 

surveillance zones requires permit; 

AFB: if confirmed, colony and hive 

destroyed, other colonies 

quarantined, no movement until re-

inspection ≥30 days after control 

Cannot move from varroa 

restriction zone to varroa-free 

zone without permit; after AFB: 

inspect all colonies including feral 

bees within 3 km radius and all 

contact apiaries 

Not specified beyond 

registration obligations 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.11 Inspect colonies during suitable weather conditions 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Inspecting colonies under suitable weather conditions minimises stress to bees and reduces the risk of chilling the open brood. 

When a hive is opened, the internal temperature of the brood nest fluctuates; cold, windy or wet weather amplifies this 

disturbance, increases colony defensiveness, and can delay brood development. Calm, warm and sunny days are therefore 

preferred across all European countries for routine colony inspections. 

Most countries recommend temperatures above 12–15°C, with mid-morning or noon as the preferred window when the 

majority of foragers are out of the hive, colony density is lower and bees are calmer. The very first spring inspection requires 

additional caution: colonies should have made at least one cleansing flight before being opened, since premature disturbance 

wastes the thermal energy that is critical for brood development in early spring. 

Beyond temperature, wind speed is an important limiting factor; inspections are not advisable when wind exceeds 

approximately 20–25 km/h. Rain, fog and high humidity also increase bee aggressiveness and should be avoided. In large-scale 

beekeeping, optimal conditions are not always achievable; beekeepers must then work especially calmly and efficiently to 

minimise the impact on the colony. 

2.  COMPARATIVE TABLE 

Country Minimum temperature Preferred time and conditions Conditions to avoid Special guidance 

Austria 

10–12°C for spring 

inspection; warmer 

conditions preferred 

otherwise 

Morning or early afternoon when 

most foragers are out; calm 

pleasant weather 

Extreme temperatures, strong wind; 

opening before cleansing flight in 

spring 

Allow 3 good flight days before first spring 

inspection so bees have cleaned and 

normalised foraging activity 

Belgium 
Do not open hives, and 

never remove frames, below 

15 C 
Not specified Cold below 15 C, and disturbing bees 

while they are in the winter cluster 

Opening disrupts the roughly 34.5 C brood-

nest temperature, so keep inspections brief 

and well-timed 

Croatia Not specified numerically; 

bees should be flying 

When foragers are active; 

approach from rear of hive to 

avoid disturbing flight path 

Not specified numerically; rely on 

observable flight activity as guide 

Inspect varroa board especially in winter 

and cold weather; assess colony strength, 

food reserves, queen and brood at each 

inspection 

Denmark 

10–12°C, but only for urgent 

early-spring interventions; 

warmer days preferred for 

routine inspections 

Late morning to midday; warm, 

dry, calm weather; transparent 

inner cover allows non-invasive 

assessment from above in early 

spring 

Opening before cleansing flight; 

premature spring inspections waste 

brood heat and risk disease 

Queen breeders deliberately test 

temperament in suboptimal conditions to 

select calm bees; large-scale operations 

sometimes inspect in suboptimal weather 

and must work extra calmly 

Germany 
Pleasant temperature; avoid 

temperature extremes (not 

numerically specified) 

Morning or early afternoon when 

bees are most active and foragers 

are out 

Extreme temperatures, strong wind 

(both increase stress) Not specified 

Greece 
≥15–18°C when open brood 

is present; below 12–14°C 

avoid unless urgent; 

10:00–16:00 when most foragers 

are out; sunny or lightly overcast 

ideal T range 18–25°C; Wind >20–25 

km/h; rain; fog; humidity >80%; cold 

fronts and heat waves; winter 

inspections limited to brief food and 

survival checks 

Inspection should not exceed 10–15 min to 

limit heat loss; 9-step opening protocol 

described; 13-point observation checklist 

provided 

Hungary Not specified Not specified Not specified 
The inspection approach varies by season 

and situation, with full manipulation 

reserved for suitable conditions 

Italy 
Above 12°C; visible flight 

activity is the practical proxy 

for suitable conditions 

When bees are actively flying; 

flight at the entrance indicates 

conditions are adequate 

Rain (increases hive humidity); strong 

wind (brood chilling, increased stress); 

temperatures below 12°C 

Flight activity observable at entrance is the 

simplest indicator that conditions are safe 

to open hive 

Poland 
Preferably >15°C in shade; 

10°C minimum for first 

spring inspection 

Morning or early afternoon when 

most foragers are out; during at 

least a minor nectar flow if 

possible 

Extreme temperatures, strong wind; 

inspection during total dearth risks 

triggering robbing 

Robbing triggered by dearth-period 

inspections disturbs work and can cause 

weaker or queenless colonies to be 

attacked 
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Slovakia Warm sunny days Morning or noon on warm sunny 

days 

Rain, strong wind, low temperatures 

(all stress bees and increase defensive 

behaviour) 

Record findings after each inspection: 

colony health, food availability, queen 

presence and any other relevant details 

Slovenia 
During active nectar 

flow/during foraging is 

preferred 

Preferred when fewer bees are in 

hive and they are calmer; AŽ hives 

in covered beehive building allow 

inspection in rain 

Rain for outdoor (LR) hive inspections 

— more bees in hive, more aggressive 

behaviour, harder work 

AŽ horizontal hives worked from rear one 

comb at a time; LR hives worked from top 

after removing supers; beehive building 

provides weather protection for AŽ hives 

Spain Warm conditions; not 

specified numerically 

Warm, dry, sunny days; late 

morning or noon when peak 

foraging reduces hive population; 

smoke used to modulate 

defensive behaviour 

Strong wind, rain, low temperatures 

(increase colony stress and 

defensiveness) 

Structured recording of findings enables 

historical comparison and early detection 

of population or health anomalies 

Sweden About 12-15°C preferred 
15°C outdoor temperature; brood 

nest requires ~35°C internal 

temperature 

Low temperatures — opening hive 

affects temperature and stresses bees 

Brood nest temperature maintenance is 

critical; even brief opening causes 

physiological stress to bees 

“Not specified” indicates information not explicitly provided in the national practice description. 



 

48 
 

2.12 Internal colony evaluation 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Internal colony evaluation during each hive inspection provides the beekeeper with essential data on colony health, strength, 

queen performance and food reserves. A consistent checklist of parameters is assessed at every visit: presence and egg-laying 

activity of the queen, uniformity and completeness of all brood stages, honey and pollen stores, signs of pests or disease, and 

overall colony strength expressed as the proportion of frames covered by bees. 

Brood pattern is a primary quality indicator. A well-performing queen produces a dense, compact brood area with a predictable 

concentric distribution of eggs, open larvae and capped brood. Irregular, scattered or mosaic brood may signal disease, an 

aging or failing queen, or excessive varroa infestation. A commonly cited reference ratio is eggs : open brood : capped brood ≈ 

1 : 2 : 4, confirming continuous queen laying and sufficient adult bees to maintain brood nest temperature. 

All countries emphasise systematic recording of inspection findings. Notes on colony strength, brood quality, queen 

performance, food levels, disease signs and any interventions taken allow seasonal comparison and inform management 

decisions including queen selection, colony reinforcement or treatment. Digital hive cards and mobile apps facilitate structured 

data collection. 

2.  COMPARATIVE TABLE 

Country Parameters evaluated Queen and brood quality indicators Food store evaluation 

(during active season) Recording and additional focus 

Austria 

Queen laying, uniform brood 

stages, food stores, 

pests/diseases, hive hygiene, 

swarm mood, colony strength, 

and space requirements (8-point 

protocol) 

All brood stages present in grouped arrangement; few 

empty cells; gently domed cappings. Queen cells 

identified by type: swarm, supersedure or emergency 

Nectar visible as liquid by 

sunlight reflection; capped 

honey = white wax; pollen 

stored between brood and 

nectar 

Inspect 10–20 min max; keep 

plastic film over uninspected 

frames in late summer to 

prevent robbing; hive card or 

monitoring app 

Belgium 

Queen laying, brood stages and 

pattern, food stores, pests and 

diseases, hive hygiene, queen 

cells and colony strength 

Eggs present, healthy larvae and pupae, and a uniform 

brood pattern 

Enough food present and 

nectar being stored in 

supers where placed 

Check for pests and diseases 

and general hygiene, look for 

queen cells and estimate 

colony strength 

Croatia 

Colony strength (% of frames 

with brood; % of comb covered 

by adults); adult bee vitality and 

hygienic habits; food stores and 

nectar/pollen intake; colony 

health 

% of frames with all brood stages (eggs, 

curled/stretched larvae, capped brood); in cold 

weather count 'streets' (inter-frame spaces) occupied 

by bees 

Food stores and 

nectar/pollen intake 

assessed at each 

inspection 

Overlaps with hive-placement 

and inspection-timing 

practices; record findings 

Denmark 

Pre-opening entrance 

observation; smell and sound 

assessment on opening; 

development progression; food 

rim; brood quality; adult bee 

condition 

Eggs at cell bottoms; white pearly larvae; gently 

domed cappings; spring colony: ≥4–5 frames; by April: 

one full box (10 frames); at season peak: 4–5 boxes. 

Sunken or half-chewed cappings = possible AFB 

Pollen and honey ring 

required around brood 

nest; feed if absent; avoid 

feeding into honey super 

Record observations; digital 

stadekort hive card 

recommended; pre-opening 

observation at entrance is first 

inspection layer 

Germany 

Visual inspection for disease 

signs, dead bees, varroa signs; 

brood quality; bee flight activity 

and behaviour; calmness or 

aggressiveness 

Uniform capping, healthy larva/pupae appearance, 

absence of disease or varroa signs Not specifically detailed 
Inspection log: date, location, 

weather, all relevant 

observations 

Greece 

Frames covered by bees, open 

and capped brood area, honey 

and pollen, queen cells, disease 

and parasite signs; every 7–10 

days during active season 

Dense compact brood with concentric stage 

arrangement; <10% empty cells = good queen; spring 

colony <3–4 frames = weak; varroa >3% during active 

season = action required 

Monitor honey and 

pollen; heads-in-cells at 

entrance = starvation 

warning; entrance blocked 

by dead bees requires 

immediate clearing 

Record: date, frame count, 

brood extent, food, treatments, 

observations; standardised 

protocol strongly 

recommended 

Hungary The balance of population, 

brood and food stores Not specified Assessed relative to 

population and brood Evaluated at key points: early 

spring, at equalisation, in the 



 

49 
 

production season and at 

wintering 

Italy 

Colony strength (frames well-

covered by bees); queen 

presence or egg presence; egg-

laying quality; food stores; 

health status 

Strong full-season colony: all frames well-covered, 

≥80% of frames with large compact brood areas. 

Irregular/mosaic/variable-age brood = poor activity. 

Only drone brood (even in worker cells) = drone laying 

queen/worker 

~2 full brood frames with 

honey + ~2 half-frames 

with pollen = adequate 

stores 

Not specified; refers to general 

record-keeping practice 

Poland 

Colony strength (combs covered 

by bees); brood quantity and 

quality; queen presence and 

quality; food stores (honey and 

pollen); health state; comb 

quality (dark vs light) 

Number of brood frames and brood quality assessed; 

queen performance inferred from brood data 

Quantity and distribution 

of carbohydrate (honey) 

and protein (pollen) 

reserves assessed 

Systematic recording of current 

colony state required at each 

detailed inspection 

Slovakia 

Queen presence and egg-laying; 

larvae and brood uniformity; 

drone cells or queen cells; food 

stores; pest and disease signs; 

hygienic behaviour and hive 

cleanliness 

Physical presence of queen and eggs; adequate 

capped brood; gaps may indicate disease; drone and 

queen cells noted 

Sealed honey (white wax), 

uncondensed honey, and 

coloured pollen in frames; 

honey super checked if 

placed 

Record observations; links to 

varroa assessment, AFB/EFB 

visual signs and nosemosis 

identification practices 

Slovenia 

Colony evaluated on multiple 

traits: cleanliness, calmness, 

honey production, health; 

minimum 2 evaluations per 

season; all colonies evaluated on 

the same day 

Colony development speed and extent especially 

important in spring; Carniolan bee requires inspection 

every ~10 days in spring due to rapid development 

and swarm tendency 

Honey production 

evaluated at extraction by 

weighing honey per 

colony or counting 

extracted frames 

Hive card or mobile app; rating 

scale 1–4 per trait; end-of-

season review identifies top-

scoring colonies for queen 

rearing 

Spain 

General colony state, queen 

presence and morphology, egg-

laying pattern, open/capped 

brood, queen cells, food 

reserves; evaluated using 

Apicultural Coding System on 

field sheets 

Sequential evaluation from cover removal through 

systematic comb inspection; queen and queen cells 

noted when observed, regardless of which parameter 

is being recorded at the time 

Presence and distribution 

of food reserves; specific 

thresholds not defined 

Apicultural Coding System on 

field sheets; colony analysed as 

functional unit within a 

production evaluation and 

control model 

Sweden Brood frames and food stores;  

Ideal ratio eggs : open brood : capped brood = 1 : 2 : 

4. Cappings: slightly convex; sunken = disease. Pupae 

white eyes = ~7 days to hatch; purple eyes = 2–3 days. 

Queen cells: open + larvae + drones + no eggs = 

swarm imminent; capped + some holed + few bees in 

supers = already swarmed 

Check food quantity; 

confirm honey not 

blocking queen's egg-

laying space 

Note behavioural changes since 

last visit; replace 

bad/uneven/broken combs 

promptly to prevent drone 

comb (favours varroa) 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.13 Only transfer disease-free bees and/or frames to other colonies 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Transferring bees or frames between colonies — to balance strength, create splits or share brood — is one of the most common 

routes of disease spread within and between apiaries. A colony may appear healthy while harbouring subclinical infections; 

external observation alone is insufficient. Internal inspection of all source colonies, checking for disease signs, irregular brood 

and varroa indicators, is essential before any material is moved. 

Legal obligations vary but converge on a common requirement: only disease-free colonies and clean, disinfected material may 

be transferred. Several countries require a health certificate from a qualified or authorised inspector before movement across 

property or administrative boundaries. Labelling reusable frames to track their colony of origin, and standardised disinfection 

of tools and hive parts between uses, are complementary measures against inter-season or inter-apiary spread. When disease 

is suspected or confirmed, transfer is strictly prohibited and the affected colony must be isolated immediately.  

2.  COMPARATIVE TABLE 

Country Pre-transfer inspection 

requirements Legal / certification requirements Disinfection and material 

hygiene Disease control obligations 

Austria 

Inspect all source colonies for 

disease signs and varroa 

before transfer; never transfer 

from diseased or high-varroa 

colonies; verify supplier 

reliability 

No formal certificate for within-apiary 

transfers; buy new material preferably; 

verify bee and material suppliers 

Winter routine: isopropyl 

alcohol soak and scraping; 

flame all wood and metal 

surfaces; soda solution for 

plastic; melt dark and mouldy 

wax 

Label all reusable frames with colony of 

origin so they can be traced and discarded 

if colony later found diseased; do not 

share unsterilised tools 

Belgium 

Do not transfer affected brood 

combs, even for less 

contagious diseases like 

chalkbrood, and do not move 

high-Varroa bees into low-

Varroa colonies 

Not specified 
Avoid exchanging non-

disinfected equipment with 

other beekeepers 

Many diseases spread through moving 

hives and swapping frames, so limit 

transfers 

Croatia 

Visual inspection for visible 

disease signs implied by 

practice title; no specific 

disease criteria stated; focus 

on practical transfer 

mechanics across queen 

rearing, balancing and 

splitting 

Not specified Not specifically mentioned 

Practical guidance on transfer scenarios: 

queen rearing (starters, finishers, mating 

nucs), colony balancing before main flow 

(1–3 frames from strong to weak), creating 

splits, merging mating nucs; bees 

described as readily accepting frames and 

bees from any colony; explicit disease 

screening not described 

Denmark 

Kyndig biavler (qualified 

beekeeper, certified through 

Aarhus University disease 

control programme) must 

inspect colonies and confirm 

freedom from notifiable 

diseases 

Movement certificate (sundhedsattest) 

required when moving to a different 

property; all apiaries must register in 

Central Hive Register (CBR): cbr.lbst.dk 

All transferred material must 

be clean and free of 

contamination; old combs and 

equipment from diseased 

colonies are primary disease 

vectors 

Six notifiable diseases covered by 

certificate; CBR registration enables rapid 

authority response to outbreaks; kyndig 

biavler issues certificate 

Germany 

Verify disease-freedom of 

bees and frames before 

transfer; visually re-inspect 

bees and brood for pathogens 

and varroa even when 

certificate is available 

Health certificate (Gesundheitszeugnis) 

recommended; covers common bee 

diseases; legal basis: Bienenseuchen-

Verordnung of 3 November 2004 

Not specifically detailed Certificate documents colony health status 

Greece 

Internal inspection essential; 

evaluate brood quality, 

scattered or sunken brood, 

odours, population and varroa 

every 7–14 days; always start 

from healthiest colonies 

Health status confirmed through 

systematic inspection; no formal within-

apiary certificate specified beyond 

general monitoring obligations 

Wood: blowtorch; metal tools: 

0.5–1% sodium hypochlorite 

or 3–5% caustic soda, then 

rinse and dry; AFB suspect: 

burn infected frames per 

national veterinary guidelines 

Isolate suspected colonies immediately; 

prohibit all transfers; AFB: burn infected 

frames; store combs in clean, dry, 

ventilated areas away from wax moths and 

rodents 
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Hungary 

Check colony health at least 

every three weeks and move 

brood, honey or pollen combs 

only from colonies confirmed 

healthy 

Not specified Not specified 
Because routine comb movement raises 

disease risk, confirm health before any 

transfer within the apiary 

Italy 

Full internal inspection of 

entire source hive required 

before any material transfer; 

even suspected disease 

symptoms = transfer 

prohibited 

Not specified; general good farming and 

biosecurity practice guidelines referenced 

Not specifically detailed; 

biosecurity and disinfection 

covered in referenced 

guidelines 

No material to be taken from hive showing 

disease signs, even only suspected; 

manage affected colony appropriately for 

the disease present 

Poland 

Samples of bees, brood and 

food collected by veterinary 

inspector to confirm disease 

status before cross-boundary 

movement 

Health certificate from veterinary 

inspector required for movement across 

administrative districts; colony numbers 

and location registered with district 

veterinary inspectorate before 

movement; no movement without 

certificate 

Not specifically detailed 
Sample collection (bees, brood and food) 

determines infection status; cross-

boundary movement strictly regulated and 

subject to veterinary approval 

Slovakia 
Visual inspection for infectious 

disease signs, varroa and 

Aethina tumida; 

Migration plan filed ≥14 days before first 

movement at RVPS (the Regionálna 

veterinárna a potravinová správa, the 

Regional Veterinary and Food 

Administration); RVPS confirms colonies 

are disease-free and AFB-free 

Frames should be cleaned 

with chemical preparations, 

heat or steam before transfer; 

pathogens can survive long 

periods on wooden material 

Lab analysis possible but expensive and 

rarely used; subclinical infection can make 

a colony diseased while appearing 

clinically healthy 

Slovenia 

Select only healthy frames 

without disease or pest signs; 

calm weather and low bee 

activity preferred; check 

varroa and Aethina tumida 

regularly 

Not specified beyond general bee health 

practice; references to national 

beekeeping regulation 

New hive must be clean with 

fresh frames and adequate 

food before receiving bees or 

frames from another colony 

Sick bees can spread disease between 

colonies; if transferring whole colony, 

ensure queen is present; if partial, add a 

new queen 

Spain 

Systematic inspection before 

every transfer; field or lab 

diagnostics when disease is 

suspected; isolate 

immediately and eliminate 

affected material if disease 

confirmed 

Regulatory framework: Real Decreto 

906/2022; biological material movement 

between colonies is a critical 

epidemiological factor especially in 

intensive management systems 

Bacterial pathogens (AFB, EFB) 

can persist in wax, honey and 

brood remains; strict material 

hygiene essential; infested 

combs must never be left in 

the apiary 

Suspect or confirmed disease: 

immediately isolate colony and prohibit 

transfer; AFB and EFB can spread via 

honey; material of unknown origin must 

never be added 

Sweden 

Know what a healthy colony 

looks like before assessing 

others; brood must appear 

healthy both open and 

capped; correct bee-to-space 

and brood-to-adult ratio 

required 

Not specified for within-apiary transfers; 

general colony registration implied by 

national regulations 

Clean and disinfect hives and 

equipment regularly; melt all 

old wax regularly; avoid 

crushing bees or provoking 

robbing during manipulations 

Colony classified sick only when many 

weakened or dead workers or brood 

stages are found; disease spreads via 

drifting, swarming, robbing, mating, frame 

transfers and contaminated equipment or 

food 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.14 Optimise inspection time and number of visits 

Category: Good Beekeeping Practices Assessed by 12 countries 

Austria · Belgium · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Every hive inspection disrupts the internal microclimate — temperature, humidity and colony cohesion — so the timing and 

frequency of visits must balance the need for monitoring against the stress caused by unnecessary disturbance. The shared 

principle across all countries is that inspections should be planned in advance, limited to the minimum necessary, and 

structured so that multiple tasks are completed in a single opening to reduce the number of visits. 

During the active season most countries recommend one inspection per week or every 7–10 days as the operational baseline, 

adjusted upward in spring for swarm control and reduced during stable honeyflows. The optimal time of day is late morning 

to early afternoon when the majority of foragers are out, hive population is at its lowest and temperatures are warm enough 

to minimise brood chilling. From autumn to early spring colonies should be disturbed as little as possible; external observation 

of flight activity, pollen intake and entrance condition normally suffices. 

Preparation before each visit substantially reduces total apiary time. Knowing exactly which colonies need intervention, having 

all required tools and materials ready, and working in a consistent fixed order through the apiary shortens hive opening times 

and prevents repeat trips. Digital hive records, apps and, increasingly, precision beekeeping technologies — weight sensors, 

temperature and flight activity monitors — allow continuous remote assessment that reduces the need for physical inspection. 

2.  COMPARATIVE TABLE 

Country Recommended inspection 

frequency Best time of day and season Planning and multi-task approach External observation and 

monitoring tools 

Austria 

Warm months: once per week or 

every 10 days; thorough all-frame 

inspection: once per month 

maximum; off-season (Sep–Mar): 

disturb as little as possible 

Late morning to early afternoon; 

early afternoon is warmest and 

helps maintain hive temperature; 

calm weather preferred 

Plan ahead exactly what needs to be 

done; combine brood check, food store 

assessment and any interventions in 

one visit; after feeding observe from 

outside only 

External observation after feeding: 

temperature, pollen intake, flight 

behaviour usually sufficient to 

assess colony state without opening 

Belgium 

Every 10 days in swarm season 

(May to June) for active swarm 

prevention, and little to none 

outside the season (September to 

March) 

Late morning to early afternoon, 

when many foragers are out of 

the hive 
Not specified Not specified 

Denmark 

Active/warm season: ~once per 

week or every 10 days; autumn to 

early spring: disturb as little as 

possible; only intervene when 

necessary (e.g. suspected food 

shortage) 

Late morning to early afternoon; 

most foragers are out, 

temperature higher = lower risk 

of brood chilling; calm, dry 

conditions without wind 

Plan each inspection with a clear 

purpose; combine observation and 

interventions; avoid opening without a 

defined reason; daily external 

observation often replaces physical 

inspection after the main season 

Pre-opening entrance observation 

(flight, pollen loads, dead bees, 

abnormal behaviour) as a non-

invasive first assessment layer 

Germany 
Minimise visit number; no specific 

frequency stated; planning is the 

key principle 
Not specified beyond general 

preparation advice 

Combine multiple tasks in a single visit 

(brood development + food store check 

and replenishment if needed); be fully 

prepared before arriving — missing 

material causes unnecessary extra trips 

Not specified 

Greece 

Active season: every 7–10 days; 

spring rapid development: every 7 

days; main honeyflows: every 10–

14 days; winter: external 

observation only — no full 

inspections 

Mild sunny days when bees are 

actively flying; avoid cold, rainy, 

unstable weather and early 

morning or late afternoon; all 

required equipment must be 

ready before entering apiary 

Two types of visit: scheduled (routine) 

and special (response to specific 

problem); better-managed apiary = 

fewer emergency visits; sequential 

fixed-order inspection of all colonies 

saves time 

Precision beekeeping: weight, 

temperature and flight activity 

sensors for continuous monitoring; 

digital apps or field records per 

hive; 8 specific findings listed that 

require re-inspection within 24–72 

hours 

Hungary Favour frequent quick external 

observation over full hive openings Not specified 
Read the colony from outside first: flight 

intensity, pollen foraging, dead or 

fighting or smeary bees at the entrance 

and queenless wailing 

Use a hygienic screened floor board, 

whose debris reveals winter food 

use, colony size and emerging 

disease 
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Italy 
Not specified numerically; 

minimise through external aids and 

remote monitoring 
Not specified 

Record data in field notebook or on 

adhesive tape stuck to crown board so 

next visit is informed without opening; 

mark colonies needing intervention 

with visible external signals (stones, 

tape) for identification from outside 

Remote-connected scales and 

sensors allow colony status, 

development and nectar flow 

monitoring without opening hive; 

dedicated apps record and store 

inspection data per colony 

Poland 

Summer: once per week or every 

10 days; May–June: more frequent 

(swarm control, nectar flow, queen 

replacement); Jul–Sep: less 

frequent (health, stores, winter 

queen selection) 

Bee work on good weather days 

only; all other tasks (frame prep, 

honey extraction, site 

maintenance) on bad weather 

days — keeps physical inspections 

weather-appropriate 

Develop seasonal plan per month; 

combine brood check, store assessment 

and colony state in each visit; ensure 

apiary equipment is fully organised to 

avoid return trips to distant apiaries 

Not specifically mentioned 

Slovakia 

Summer: once per week or every 

10 days; May–June: more frequent 

(nectar flow, swarm mood, queen 

replacement); Jul–Sep: less 

frequent (health, stores, winter 

queen selection) 

Spring: warm air, ~noon — work 

quickly to avoid chilling brood; 

summer: morning to avoid heat 

stress on bees and beekeeper 

Only inspect when there is a reason; be 

fully prepared (PPE, hive tool, smoker) 

before opening; each visit checks both 

production and health and 

development simultaneously 

Inspection notebook for records; 

not mentioned for remote 

monitoring 

Slovenia 

Spring and summer: every 7–10 

days; autumn and winter: once per 

month or less; every inspection 

must have a defined purpose 

Not specifically detailed 

Careful planning, proper equipment 

use, organized workflow and continuous 

education reduce disturbance; each 

visit should have a defined objective: 

brood, food, disease or swarming signs 

Not specifically mentioned 

Spain 

Adapt to season, health status, 

floral resources and production 

objective; critical periods (spring, 

sanitary treatment): more 

frequent; stable conditions: space 

visits further apart 

Avoid peak forager activity hours 

to reduce colony excitement; 

prepare all materials before 

visiting; direct intervention only 

on relevant hive elements to 

shorten opening time 

Prior material preparation and clear 

task sequencing before opening; 

minimise brood temperature loss and 

internal nest disorganisation by 

reducing time open 

Not specifically mentioned 

Sweden Spring-summer not more than 

once a week Not specified 

Always plan work before inspection; 

combine multiple management tasks in 

a single visit to avoid disturbing the 

colony again soon after — the entire 

practice reduces to this principle 

Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.15 Overwinter in the brood chamber 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Successful overwintering in the brood chamber requires assembling a healthy, well-fed colony with a mated queen, then 

managing the hive configuration to optimise the cluster's thermal efficiency. The cluster should occupy only as many frames 

as the bees can cover; uncovered or redundant lateral frames are removed and, if necessary, a division board or insulating 

partition is placed to reduce the volume the bees must heat. This reduces food consumption and prolongs the longevity of 

winter bees. 

Food stores must be secured before wintering — typically 15–20 kg per colony in northern and central Europe — and 

supplementary feeding should start immediately after the last honey harvest to avoid a gap in queen egg-laying and to ensure 

the sugar syrup is processed and sealed before cold prevents normal food uptake. If stores become critically low during winter, 

solid emergency food (fondant or sugar paste) is placed directly above the cluster, as colonies in cold conditions cannot process 

liquid syrup. 

The hive location should be sunny, sheltered from wind and free of moisture accumulation. Mouse guards or entrance reducers 

are installed before cold weather arrives. Colonies should be disturbed as little as possible during winter; acoustic monitoring 

and hive weighing are preferred to hive opening. Winter varroa treatment with oxalic acid during the broodless period — 

typically November to December — is the one essential active intervention common to all countries. 

2.  COMPARATIVE TABLE 

Country Colony preparation for 

wintering 
Food store requirements and 

winter feeding Hive configuration and space Winter monitoring and pest 

protection 

Austria 

9-step seasonal protocol: 

check laying performance 

July–Aug (good queen + free 

cells essential for winter bee 

buildup); summer varroa 

treatment; optional 

requeening Sep–Oct; comb 

management Aug–Sep 

~15–20 kg liquid food per colony 

(3 parts sugar : 2 parts water); 

start July after harvest; check 

monthly; old combs melted in 

winter months 

1 or 2 supers per frame format; brood combs 

down, food combs up, dark combs to edges; 

reduce space with dividers if colony is weak; 

transparent plastic film over frames for non-

invasive winter checks 

Mouse guard, entrance reducer; 

protect against wind, cold, water; 

no branches touching hive; listen 

for acoustic signals; feel for 

warmth at cluster position; 

December: oxalic acid treatment 

Belgium 

Return emptied supers in the 

evening with a crown board 

and feed hole so bees lick 

them out without refilling 

Not specified Reduce to the brood chamber and remove 

the queen excluder 

Do not move honey frames 

between colonies, to avoid 

spreading disease 

Croatia 

Healthy (timely varroa 

treatment, no disease), 

strong, in good condition, 

young mated queen; hive 

protects from wind and 

precipitation but allows 

ventilation 

15–20 kg stored food in brood box; 

emergency feeding if stores 

depleted: sugar-honey dough, 

sugar paste or syrup depending on 

external temperature and colony 

activity 

Sunny, sheltered location for cleansing flights 

on warmer days; spring expansion: add a 

super BELOW existing brood box in early 

March, move some honey frames down to 

create new space 

Periodically check food stores; 

inspect bottom board residue; 

ensure apiary quiet; cleansing 

flights on mild sunny days indicate 

colony activity 

Denmark 

New winter cluster combs 

established each season; 

frames that have gone 

through one winter excluded 

from next winter cluster 

(disease prevention comb 

rotation); varroa treatment 

after last harvest essential 

15–20 kg per colony; start 

immediately after last harvest to 

avoid gap in queen egg-laying; 

large single doses or spread over 

multiple sessions; supplementary 

autumn feeding still possible if 

stores insufficient 

Single box (compact cluster, good heat 

economy, easier spring inspection, more 

effective varroa treatment) or double box 

(strong colonies: more food space, more 

stable spring transition); Sønderjylland 

regional variant: empty box under brood 

chamber for mouse protection and ground 

insulation 

Mouse guard or entrance reducer 

mandatory; hive raised from 

ground on insulating substrate; 

dry, sunny, sheltered position; hive 

scale for weight monitoring 

through winter; varroa.dk for 

treatment strategy 

Germany 

Assess space requirements 

per colony size and hive 

format (Zander: consider one 

or two boxes based on colony 

strength) 

Check and supplement food stores 

if needed; critical point: colonies 

do not accept food in cold weather 

— timing of supplementary 

feeding is crucial 

Generally one brood box sufficient; two boxes 

for larger colonies in Zander format Not specifically detailed 

Greece Winter bees live up to 5 

months (vs. ~6 weeks for 

summer workers); higher 

~8–10 kg honey for medium 

colony; prolonged cold = more 

needed; solid food (fondant) 

Reduce entrance; remove uncovered frames; 

adjust volume to colony; polystyrene foam to 

reduce space; honey frames positioned 

Winter inspections only at >15°C 

sunny days; any disturbance = 

honey consumption + humidity 
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vitellogenin, energy reserves 

and oxidative stress 

resistance; number of healthy 

wintering bees = crucial for 

survival; workers evict drones 

in autumn 

placed above cluster for winter 

supplementation; spring 

stimulative feeding: 250–500 mL 

1:1 syrup, 2-3 times per week, to 

stimulate queen laying 

where cluster will form; bee quilts aid 

insulation and moisture management 
increase; monitor externally 

(entrance activity, weight); 

systematic check after spring 

manipulation to confirm 

adaptation and avoid chilling or 

robbing 

Hungary 

In late autumn remove any 

remaining brood (palm-sized 

or smaller) with an uncapping 

fork to reach a fully broodless 

state 

Not specified Not specified 

The winter broodless period is key 

for Varroa control, and milder 

winters may require rethinking the 

mite strategy 

Italy 

Key success factors: adequate 

space, food stores, 

appropriate location; varroa 

treatment required 

Always maintain ≥2 kg available 

stores; monitor periodically via 

apiary visits or electronic scales; 

emergency feeding: honey frames 

or candy; start supplementary 

feeding promptly after last harvest 

Keep bees only on frames they can fully 

cover; reduce space with division board; 

reduce entrance size; can insulate hive 

exterior (rock wool, felt) 

Sunny, protected from prevailing 

winds, no humidity pooling; 

location must be accessible with 

vehicles for emergency feeding; 

electronic scales allow remote 

food monitoring 

Poland 

Bees start preparing from late 

summer after honey harvest; 

ensure hive secured against 

pests, strong wind, cold and 

water infiltration before cold 

weather 

Supplement food stores before 

winter to prevent starvation 

One or two boxes depending on frame size 

and colony strength; smaller frame format = 

more likely to need two boxes; no need for 

additional insulating wrap 

Avoid opening hives in winter; 

clear snow and ice from entrance; 

listen for acoustic signals; feel for 

warmth at cluster position — good 

indicators of colony condition 

Slovakia 

Routine autumn inspection 

and feeding; assess colony 

state and food quantity; 

watch for pests: mice, shrews, 

birds; move to better weather 

conditions if needed 

Autumn feeding = main winter 

preparation; see dedicated 

practices for amounts and 

methods; enough food = 

fundamental requirement 

Sunny position to maintain temperature on 

cold days; shelter from wind drafts; remove 

supers to reduce space bees must heat; 

entrance open but reduced; adequate 

ventilation to prevent condensation; bees 

generate their own heat (core cluster: 35°C) 

Entrance reducers or wire mesh 

against mice, shrews and birds; 

moisture = main winter risk, must 

ensure ventilation; bees do not 

need complete external thermal 

insulation 

Slovenia 

Preparation begins right after 

last extraction; most work 

done in late summer and 

autumn; adequate healthy 

winter bees, quality food, dry 

hive and quiet location all 

required 

Food adequacy checked alongside 

winter varroa treatment to 

minimise total disturbances; 

colony vitality assessed by number 

of inter-frame spaces occupied 

LR hives: shift one lateral comb outward and 

others toward center for airflow; open mesh 

floor optionally. AŽ hives: 'paženje' with foam 

rubber (penasta guma) — insulates heat, lets 

moisture escape through rear; hive rear 

vented or door removed; some AŽ hives use 5 

cm foam rubber as year-round back closure; 

wrap after winter varroa treatment 

Avoid all unnecessary hive 

opening; vibrations/noise = cluster 

temperature rise, increased food 

use, digestive burden; entrance 

reducers for rodents; netting and 

deterrents for birds; winter varroa 

treatment in broodless period 

(second half Nov–Dec) 

Spain 

Move brood chamber to side 

of hive receiving most sun; 

lateral positioning reduces 

thermal zones from three 

(cold-warm-cold) to two 

(warm-cold), reducing heat 

loss 

Not specifically detailed; focus is 

on thermal configuration 

Plastic poncho or insulating dividers made 

from food-grade expanded/extruded 

polystyrene in standard frame format; cluster 

centred between dividers; example: 5-frame 

colony → dividers at positions 1 and 10; 

dividers can remain in spring (positions 1 and 

10) in case of cold spells 

Not specifically detailed 

Sweden 

Before final harvest: use 

queen excluder to confine 

queen to bottom box for 3 

weeks → all brood in upper 

frames hatches; those frames 

extracted then melted down 

for wax recycling 

Ensure adequate space for food 

storage; bees do not need more 

space than required to store 

sufficient food 

Good-quality frames in brood box; confine 

queen below excluder 3 weeks before final 

harvest for clean frames above; heavy snow: 

clear access to hive entrances 

Check colonies in heavy snow to 

ensure entrance clear and colony 

accessible; frame quality = critical 

for optimal survival conditions 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.16 Perform selection to have queens more resistant to disease and adapted to local climatic 

conditions 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Queen selection for disease resistance and local climate adaptation is a core long-term strategy in sustainable beekeeping. The 

genetic makeup of the queen — and of the drones she mated with — determines the colony's hygienic behaviour, varroa 

tolerance, temper and capacity to cope with local nectar flows and climate. Selecting breeding material from well-performing 

local colonies and consistently replacing queens from poorly performing or high-varroa-load colonies progressively improves 

the collective health of the apiary. 

Colonies chosen as breeding sources are evaluated repeatedly over the season — at minimum in spring, summer and autumn 

— on a multi-trait index: varroa infestation level, hygienic behaviour (assessed by pin test or freeze-killed brood test), brood 

quality and compactness, population development, honey production, swarming tendency, calmness on comb and 

aggressiveness. Colonies consistently in the top 10–20% on combined scores are retained as larva donors and drone producers; 

those with high mite loads, poor hygiene scores or persistent disease signs are excluded. 

Local adaptation is emphasised alongside disease resistance. Queens allowed to mate with drones from locally adapted 

colonies (open mating) are expected to better adapt to local conditions in comparison with imported lines not acclimatised to 

local nectar flows, seasonal rhythms and climate. Organised breeding programmes — operating at national and regional levels 

in several countries — provide artificially inseminated queens with certified genetic traits, while individual beekeepers 

contribute by systematically eliminating weak and high-varroa colonies from the local drone pool. 

2.  COMPARATIVE TABLE 

Country Colony selection criteria Hygienic behaviour testing Queen sourcing strategy Breeding infrastructure and 

recording 

Austria 

Choose larva donors from the most 

disease-resistant colonies; also 

consider temperament, productivity 

and local adaptation; locally adapted 

queens live longer on average 

(Büchler et al., 2014) 

See practice 'Selection of best colony as 

larva donor' for full test protocol and 

criteria 

If producing own queens: use 

stand mating (Standbegattung) 

with local drones; if buying: 

source from local breeder whose 

colonies have performed well in 

the area for generations 

Research and verify suitable local 

breeders personally and by 

consulting other beekeepers; long-

term performance monitoring of 

queens and offspring 

Belgium 
Colonies that have performed well for 

generations under local conditions of 

climate and forage 
Not specified 

Buy from a local breeder using 

locally adapted stock, shown to 

live longer on average (Buchler 

et al. 2014), even if it means a 

less-preferred race 

Not specified 

Croatia 

Winter initial check (Jan, ≤10°C): 

colony strength, honey stores, disease 

signs; detailed March check: brood 

frames, compactness, aggressiveness 

(1-4), swarming (1-4), calmness (1-4), 

disease signs; overall score 1-5 spring 

/ 1-10 production season; L3 brood = 

urgent queen change; disease-sign 

colonies excluded from breeding 

Brood quality coded at each inspection: 

L5 (excellent), L4 (borderline — 

enhanced monitoring), L3 (poor — 

urgent queen replacement); colonies 

with clinically visible disease (especially 

varroa and viral diseases) never 

selected for breeding 

Select from colonies with 

consistently high scores through 

season; 2-3 more detailed 

assessments May–July; never 

use disease-sign colonies as 

breeding source 

Standardised notation on each 

hive at every inspection: date, 

brood code (L3-L5), foundations 

added, guide comb, overall score 

(1-10); codes for aggression (A), 

swarming (R), queen presence, 

wax moth, capped queen cells; 

enables direct apiary-level 

breeding selection 

Denmark 

Disease tolerance = primary criterion; 

eliminate 'mite bombs' (high varroa) 

from local breeding; select colonies 

with low mite pressure and good 

development as breeding base; 

always replace queens repeatedly 

showing disease or weakness signs 

Hygienic behaviour test used actively in 

breeding material selection; colonies 

with good hygienic ability can open 

cells and remove sick brood; currently 

best practical tool for improving 

disease tolerance despite imperfect 

correlation 

Buy queens from recognised 

breeders participating in disease 

tolerance programmes who 

systematically select for health, 

temperament and productivity; 

individual beekeepers also 

contribute by consistently 

eliminating weak colonies 

Cooperative beekeeper–queen 

breeder partnerships; systematic 

selection, good records, consistent 

replacement of weak queens; 

genetic analysis methods expected 

in future; local drone pool 

improved by excluding mite 

bombs 

Germany 
Long-term monitoring of queen 

performance and health; regular 

inspections; evaluate resistance to 

diseases and environmental factors; 

Not specifically detailed in source 
Research and select a qualified 

breeder specialising in disease 

resistance and local climate 

adaptation; verify claims 

Warning: not every beekeeper 

claiming to breed resistant 

colonies actually has them; 

personal knowledge of the 
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select and propagate the best queens 

based on results 
personally and check with other 

beekeepers for their experiences 
breeder is most reliable 

verification 

Greece 

Evaluate colonies at least 3 times per 

year (spring, summer, autumn) on 

varroa infestation, hygienic behaviour, 

population strength, brood quality 

(≥85-90% coverage = high-quality 

queen), honey production, 

aggressiveness and swarming 

tendency; select top 10-20% for 

queen production; exclude high 

varroa (>5% late summer), aggressive 

or heavy-swarming colonies 

Freeze-killed brood test; colonies 

removing >75% dead brood within 24 h 

= high hygienic behaviour = candidates 

for breeding programmes; early spring 

natural varroa mortality used as VSH 

field indicator; SMR (suppressed mite 

reproduction) requires detailed 

laboratory analysis of sealed brood 

frames 

Select queens from colonies with 

stable low varroa, enhanced 

hygienic behaviour, good 

development and productivity 

for at least 2 consecutive years; 

replace poor queens every 1-2 

years; standardised evaluation 

sheets for colony and annual 

comparison 

Two resistance mechanisms: VSH 

(Varroa Sensitive Hygiene — field-

measurable) and SMR (Suppressed 

Mite Reproduction — laboratory); 

breeding values calculated from 

multi-trait scores; spring, summer 

and autumn evaluation calendar; 

top 10-20% selected for larva 

donation and drone production 

Hungary 
Health and good, productive 

workability, largely down to queen 

traits, as for breeding-colony selection 
Not specified 

Carry on proven genetic lines or 

buy queens from a carefully 

chosen queen breeder 
Not specified 

Italy 

Select hives without disease 

symptoms OR that showed and 

overcame disease signs independently 

(self-recovery); select for better 

hygienic behaviour (pin test); select 

hives with seasonal development 

adapted to local needs: winter food 

consumption, spring recovery speed, 

swarming tendency 

Hygienic behaviour evaluated using 

pin-test technique; hygienic behaviour 

= primary trait for colony selection 

Once breeding colonies selected: 

ensure adequate drone 

production via drone comb 

frames or allowing natural drone 

comb construction; for 

instrumental insemination: 

select drones for semen 

collection 

Tools: grafting equipment; 

emphasises drone production as a 

complementary requirement 

alongside queen selection to 

ensure desired males are present 

in the environment 

Poland 

Selection for disease resistance and 

local environmental and climatic 

adaptation has recently gained major 

importance; individual variation in 

offspring enables selection of better 

individuals toward the desired 

direction of use 

Pin test; standard breeding methods 

referenced 

Select and propagate the best 

queens based on long-term 

performance observations and 

results to promote resistant 

colonies 

Long-term monitoring of queen 

health and productivity and their 

offspring is key; references to 

standard bee breeding and 

selection methodology textbooks 

Slovakia 

Queens pass genetic information 

influencing hygienic behaviour and 

disease resistance to offspring; 

selection targets hygienic behaviour 

and natural disease resistance 

Hygienic behaviour is the primary 

heritable trait targeted by the national 

breeding programme at the Research 

Institute of Beekeeping (Liptovský 

Hrádok) 

Beekeepers can obtain bred, 

artificially inseminated queens 

from various suppliers; choose 

queen adapted to local 

geographic conditions and 

altitude; available lines: Carnica 

Sokol, Carnica Martin, Tatranka 

Slovak Association of Carniolan 

Bee Queen Breeders: preserves 

gene pool of original local 

Carniolan bee; long-term breeding 

goal = improving utility traits and 

increasing natural disease 

resistance; institutional basis at 

Research Institute of Beekeeping 

Slovenia 

Begin selecting colonies for queen 

rearing at least 1 year before use, 

preferably earlier; include minimum 

20 colonies in selection pool; record 

calmness, swarming tendency, 

hygienic instinct and honey yield over 

entire season 

Hygienic instinct evaluated over entire 

season and at 2 dedicated evaluation 

inspections per season; one of four 

primary selection traits alongside 

calmness, swarming tendency and 

honey yield 

Select the best-scored colony at 

end of season; in April or May of 

the following year raise new 

queens from this colony 

Records collected throughout 

season; end-of-season data review 

identifies top-scoring colonies; at 

least 2 evaluation-specific 

inspections per season; minimum 

pool of 20 colonies for reliable 

selection 

Spain 

4-step selection process: (1) regular 

colony health assessment; (2) lab tests 

for specific disease resistance; (3) 

observe queen and colony behaviour 

under different climatic conditions; (4) 

select queen with greatest disease 

resistance and climate adaptability; 

monitor infestation levels, brood 

mortality and infected brood removal 

efficiency 

Monitor infestation levels, brood 

mortality and efficiency of parasitised 

brood removal; lab tests and genetic 

selection programmes may be applied 

for rigorous evaluation 

Queens from resistant genetic 

lines produce colonies with 

greater tolerance of varroa and 

bacterial brood diseases; 

adapted colonies show better 

population regulation, more 

efficient floral resource use and 

stable response to 

environmental variation 

4-step evaluation protocol; 

productivity, defensive behaviour 

and seasonal survival all 

evaluated; incorporating resistant 

and adapted queens reduces 

dependence on chemical 

treatments 

Sweden 

Test hygienic ability; prioritise locally 

adapted queens that perform best 

under local conditions; important 

consideration when buying queens 

from outside 

Pin test protocol: mark test area (mark 

contour with marker before killing); 

simultaneously mark same-age control 

area; record killed and control cells; 

colony with good hygienic ability has 

removed all dead brood. Pin method 

preferred for small numbers (fast, low 

labor); liquid nitrogen freezing 

preferred for large numbers but frozen-

Local adaptation is key priority; 

locally adapted queens 

outperform imported lines in 

local conditions; important 

consideration when purchasing 

queens from outside the region 

Pin test variation notes: some 

pupae may escape needle; cap 

may be damaged if needle not 

inserted straight down and back 

up; liquid nitrogen is least labor-

intensive for large-scale testing; 

both methods have their place 

depending on programme scale 
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dead brood cleaned more slowly than 

pin-killed 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.17 Processing beeswax – from removing old combs to production of new wax foundations 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Systematic comb rotation — removing old dark brood combs from hives and processing the wax into new foundations — is 

one of the most important hygiene measures in beekeeping. With each bee generation, brood combs accumulate larval cocoon 

residues, sporogenic pathogens and lipophilic acaricide residues; cell diameter gradually decreases, producing smaller, less 

productive bees. Most countries recommend replacing one-third to one-half of all brood combs annually, with complete 

renewal of the brood nest within two to three years. 

The wax processing chain starts with melting removed combs in solar or steam extractors, then filtering the melted wax to 

remove impurities, and allowing slow cooling to settle fine particles to the bottom of the block. Critically, wax intended for 

foundation production must be sterilised at 120–125°C for at least 30 minutes to destroy Paenibacillus larvae spores, which 

survive standard melting temperatures. 

New foundations are produced from the purified and sterilised wax by pressing or rolling it through engraved cylinders that 

impress the hexagonal cell pattern. Most beekeepers send raw wax blocks to specialised commercial workshops and receive 

finished foundations in return. 

2.  COMPARATIVE TABLE 

Country Comb replacement frequency and 

criteria Melting process and equipment Sterilisation and disease 

prevention 
Foundation production and special 

notes 

Austria 

~10 old combs removed per colony 

per year as comb hygiene; old combs 

identified by dark colour; see 

practices 'Comb rotation' and 'Space 

management' for full details 

Solar or steam extractor; maintain 

wax liquid at 70–80°C for several 

hours so impurities collect on 

underside of solidified block; 

scrape off sediment after cooling; 

repeat if needed 

Old wax too dark or contaminated: 

diverted to candle production; 

specific sterilisation temperature 

not mentioned 

Pour clean wax into special 

foundation molds; or take wax blocks 

to commercial workshop; wax comb 

storage limited for food combs (apple 

blossom to swarm creation) due to 

breakdown products; store brood 

combs below 10°C in ventilated 

stacked supers with mesh base 

Belgium Not specified 
A four-step cycle: collect wax, 

extract it with a first purification, 

purify it further, then return it as 

foundation 

Not specified 

Recycling and returning wax as 

foundation forms a largely closed wax 

cycle, though bees keep adding fresh 

wax; producing wax costs the colony 

much food 

Croatia 

Old, dark and deformed combs 

removed annually; brood comb 

rotation interval: 2–3 years; 

darkening caused by propolis, pollen 

and pupal cocoon accumulation 

Solar, steam, steam-with-press or 

electric extractors; centrifuge 

extraction to recover remaining 

wax from the slum; melt into raw 

wax blocks for dispatch to 

specialist workshops 

Heat melted wax to average 125°C 

(121–140°C range) for minimum 30 

minutes under 1400 hPa pressure 

to destroy Paenibacillus larvae 

spores — the most resistant form 

of pathogenic microorganisms 

present 

Press (rigid, brittle foundations) or 

roller with engraved hexagonal cells 

(flexible, rollable like cloth) at 85–

90°C; sending raw blocks to 

workshops avoids wax moth and mold 

problems from storing built comb 

Denmark 

Old brood combs, damaged combs 

and pollen combs consistently sent 

to central vokssmelteri (wax melting 

facility); yield ~0.5–1 kg wax per 

colony per year; comb rotation = 

primary driver of Denmark's low 

disease pressure 

Central wax melting facilities: 

closed systems; each beekeeper's 

wax processed separately for 

traceability and correct yield 

accounting; frames cleaned with 

steam, hot water and caustic soda 

after melting; then rinsed and 

dried 

Systematic remolting reduces 

disease spore accumulation 

significantly; caustic soda frame 

cleaning = disinfection step; cocoon 

residues and old cell walls can 

contain large disease spore 

concentrations 

Facilities produce new foundations 

from best-quality purified wax; slow 

cooling gives cleanest wax blocks; 

some facilities offer pesticide- or 

medication-free wax schemes; self-

melting = labor-intensive and safety 

risks (caustic soda) 

Germany 
~10 old combs removed per colony 

per year; number varies by 

beekeeping system 

Solar or steam wax extractor; 

pour through fine sieve or wax 

filter bag to remove bee residues, 

wax moth cocoons and other 

debris 

Sterilisation not specifically 

mentioned 

Pour cleaned wax into special 

foundation molds giving correct shape 

and thickness 

Greece 
Remove after 3–5 years of 

continuous use in brood; professional 

operations replace 25–35% annually; 

darkest and heaviest combs removed 

6-step process: sort (combs with 

disease signs excluded), cut along 

wires, heat at 70–80°C in water or 

steam (avoid overheating), filter 

Combs with obvious disease signs 

not to be reused; avoid wax 

adulterated with paraffin or stearin 

(affects bee acceptance and brood 

Solar wax melter: economical for 

small quantities; natural sun-

bleaching: traditional, safe, 

economical; chemical bleaching 
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in spring or after last harvest; old 

combs linked to narrowed cells, 

smaller bees and honey darkening; 

coumaphos residues in wax can 

affect brood development 

through cloth, allow slow 

settlement, produce foundations 

via rollers or presses 

survival); lipophilic acaricide 

residues accumulate in wax over 

time 

(sulfuric, oxalic acid) not 

recommended due to operator 

danger; 50% wax yield from old 

combs; higher from new combs 

Hungary Not specified 

Melt at home with solar, steam or 

steam-centrifuge melters, then 

hand wax to the processor as 

bundled old combs or as filtered, 

settled blocks 

Not specified 

Foundation making is technically 

demanding, so wax recycling into 

foundation is done only in officially 

licensed and controlled plants 

Italy 

3-year brood comb rotation; sources: 

retired brood frames, hive 

propolis/wax incrustations, drone 

comb varroa trap pieces, honey 

extraction uncappings (best quality 

— new, uncontaminated wax from 

honey super) 

Solar extractors (slower, low 

energy) or steam extractors 

(faster, larger volumes); produce 

raw wax blocks; stored blocks not 

attacked by wax moth; keep away 

from sun, heat and pollutants 

(insecticides, hydrocarbons, 

paints) 

CRITICAL: wax must be sterilised by 

autoclave at high temperature and 

pressure before foundation 

production — AFB spores survive 

standard melting temperatures; 

sterilisation done industrially at 

cererie (wax workshops) 

Artisan foundation production 

possible with specific molds; honey 

super comb (never brooded, no 

acaricide exposure) usable for many 

years → provides highest-quality 

cleanest wax when eventually melted; 

tools: solar or steam extractor, 

laminator/molds, uncapping sieve, 

autoclave 

Poland 

Replace 1/3–1/2 of brood combs 

annually; complete brood nest 

renewal every 2–3 years; cull 

throughout season at every 

inspection and extraction; winter 

combs: light brown, well-built, 

several generations emerged; bees 

from smaller old combs: shorter 

tongue, smaller honey stomach, 

lower productivity 

Old combs melted promptly; old 

incubated brood combs never 

returned to honey super (lowers 

honey quality, attracts wax moth) 

Old combs = common disease 

transfer route for chalkbrood, AFB, 

EFB and adult bee Nosema from 

spores persisting across bee 

generations; sterilisation not 

specifically mentioned 

New honey super combs moved to 

brood box for brood rearing; maintain 

colonies on young, light combs; ~4 

cells/cm², 760-800 cells/dm² on both 

sides 

Slovakia 

Wax from combs treated with 

chemical preparations (acaricides) 

accumulates drug residues → must 

be diverted to candles or other non-

apiary materials, not recycled as 

foundations 

Heat to ~75–90°C using solar, gas, 

electric or steam devices; high 

temperature provides at least 

partial frame disinfection; clean 

with sieves or strainers 

supplemented with presses 

Treated wax (acaricide residues): 

must go to candles, not 

foundations; foundation 

production only from clean, 

untreated wax 

Foundations produced on stainless 

steel presses imprinting hexagonal 

pattern; outsource to commercial 

companies possible (send wax → 

receive foundations) 

Slovenia 

Replace 1/3 to 1/4 of all comb per 

year; best time: first spring nectar 

flow; colony builds foundation into 

comb in a few days; add next 

foundation after 7 days; ~6 

foundations per colony in April–May; 

honey super comb (never brooded, 

no acaricide exposure) usable for 

many years 

Solar or steam melter; contact 

parts must be stainless steel or 

enamelled (not iron, copper or 

zinc — discolours wax); re-melt 

and purify in steam melter with 

crushed wax; cool very slowly 

(insulate container); large 

quantities take up to 1 week; 

scrape sediment from bottom of 

cooled block 

STERILISE at 120°C for 30 minutes 

to destroy all infectious brood 

disease agents including AFB; use 

double-wall 'duplicator' boilers 

with transformer oil (boiling point 

180°C); this is the ONLY method to 

destroy AFB agent; prefer 

foundations without acaricide 

residues, ideally from own wax 

Wax yield from old dark comb: 40–

97% depending on quality; best wax: 

white-yellow to amber young 

deformed or guide comb; specific 

gravity 0.956–0.969 at 15°C; melting 

point 56–64°C; flash point ~290°C; 

golden-yellow wax blocks = hallmark 

of good beekeeping 

Spain 

Prioritise combs NOT recently in 

contact with varroa treatments; 

acaricide residues accumulate in wax 

(lipophilic); combs unsuitable for 

recycling → candles or other non-

food beekeeping uses 

62–65°C melting point; work at 

75–90°C; solar wax melters, hot 

water or steam; no solvents, 

discolorants or similar materials; 

equipment must be antioxidant 

material or coated with food-safe 

surface 

Avoid lipophilic acaricide 

contamination in recycled wax; no 

solvents or chemical agents (alter 

quality, generate residues); 5-step 

process includes comb selection as 

first biosecurity step 

Purified wax laminated into imprinted 

sheets for return to colonies; 5-step 

cycle: selection → melting → 

cleaning/decanting → processing → 

new sheet production; closes the wax 

recycling cycle within the apiary 

system 

Sweden 

Remove old combs (black from pupal 

residues, damaged, broken, mouldy) 

in autumn or early spring when 

empty; good guideline: colony should 

not overwinter on same frames two 

years in a row — reduces disease-

causing substance load 

Steam boiler for melting old 

frames; wax lumps from old 

combs collected and melted for 

foundation production 

Comb rotation = primary disease 

reduction measure; sterilisation 

not specifically mentioned 

New wax foundations produced from 

melted old combs; wax from super 

combs used for new foundations 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.18 Replace beehive frames (how many and when) 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Regular replacement of beehive frames (combs) is a cornerstone of comb hygiene in beekeeping. Old brood combs accumulate 

pesticide residues, pathogen spores and larval cocoons over successive brood cycles; with each generation, cells narrow, 

beeswax darkens and emerging bees become slightly smaller and weaker. Systematic renewal of the brood nest reduces these 

cumulative risks and supports colony health. 

Across Europe, most practitioners replace between one-third and one-half of brood frames per year, ensuring the entire brood 

nest is renewed within two to three seasons. Spring and early summer, when young wax-secreting bees are most abundant, is 

the preferred window for building new comb. Discarded frames are melted promptly to eliminate wax moth breeding sites and 

to recover usable wax. 

National practices differ in annual replacement rates, timing and techniques used to move old combs out of the brood nest. 

Some beekeepers rely on rotation systems; others exploit swarm-management events or create artificial nuclei to accelerate 

renewal. All agree that old dark combs should never be stored unsealed, as wax moth larvae can destroy them rapidly. 

2.  COMPARATIVE TABLE 

Country Annual replacement target Preferred timing Renewal technique Old comb disposal 

Austria Rotate full brood nest every 2–3 

years; ~30–50% annually 
Year-round; spring and early 

summer preferred for active comb 

building 

Move oldest combs outward and remove; 

use swarm season (May–June) to build 20–30 

new frames on foundation 

Melt promptly; freeze 

before long-term storage to 

deter wax moths 

Belgium Not specified Wax can be collected all year 

round 

Replace old brood combs, since a frame in 

the brood nest raises 13-15 generations of 

bees in a single season 
Not specified 

Croatia 
~1 full brood box (10 LR or AŽ 

frames) per year with strong, young-

queened colonies 

Spring (late March–June) when 

young wax-secreting bees aged 

12–18 days are most numerous 

'Stretch' brood through two boxes, placing 

foundation beside brood; 4–5 new frames by 

mid-April, 1–3 more before main flow 

Melt honey super combs in 

autumn; process into 

foundation 

Denmark 

~50% of brood frames per year; 

some beekeepers replace entire 

brood nest annually for maximum 

hygiene 

Spring and early summer during 

peak colony growth; year-round 

opportunistic replacement 

Remove oldest, darkest frames 

systematically; replace with new foundation 

or drawn comb 

Send to centralised wax 

rendering facilities; do not 

reuse old brood comb 

directly in hive 

Germany No frame stays in brood nest longer 

than 3 years 
Year-round via bottom-box 

rotation during the active season 

Set honey super without queen excluder on 

2-box colony; remove brood-free bottom box 

when bees move up; oldest combs always at 

bottom 

Melt promptly to deny wax 

moths a breeding site 

Greece 
Replace combs after 3–5 years; 

commercial operations rotate ~20–

30% annually 

Autumn (post-harvest) or spring 

before colony expands; during 

inspection whenever problems 

are detected 

Move old combs to honey supers in final 2 

years before disposal; place new foundation 

on sides of brood nest in spring 

Destroy or recycle; maintain 

a stock of pre-built comb for 

immediate use 

Hungary Not specified Not specified 
Distinguish brood combs from honey-super 

combs, since super-only combs can stay in 

use much longer 
Not specified 

Italy 
At least 3 frames per hive per year; 

remove all frames older than 3 years 

or damaged/mouldy 

Pre-overwintering visit (oldest 

frames placed at edges); spring 

removal of empty edge frames 

Place oldest frames at hive edges before 

overwintering; find them empty in spring and 

remove. Alternatively, use 5 old frames to 

start artificial swarms, adding foundation as 

colony grows 

Replace with new 

foundation; old frames used 

in artificial swarm nuclei 

then replaced with 

foundation 

Poland 
Replace 1/3 to 1/2 of brood combs 

each year for colony health, bee 

quality and wax yield 

Throughout season; at every 

inspection remove unsuitable or 

damaged frames; light-brown 

well-built combs retained for 

winter 

Remove old dark combs in summer; replace 

with fresh drawn comb or foundation; keep 

only suitable frames for overwintering cluster 

Melt promptly; very dark 

combs have reduced cell size 

and lower clean-wax yield 
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Slovakia Replace 1/3 to 1/2 per year; no fixed 

number 

Throughout season; before winter 

use light-brown combs — queen 

avoids bright-white frames in 

winter 

Replace broken or poorly built frames at each 

inspection; also remove frames with 

parasites or signs of disease 

Discard, burn, or if healthy 

disinfect and recycle after 

replacing the comb 

Slovenia 
Remove all Group 4 combs (dark, 

deformed, wax-moth damaged, 

drone-heavy, mouldy or 

contaminated) at each opportunity 

At honey extraction; during winter 

colony reduction; before varroa 

treatment when clearing honey 

supers 

Sort combs into 4 quality groups; Groups 1–3 

stored or kept in use; Group 4 combs melted 

at first opportunity 

Melt Group 4 combs in wax 

melter at earliest 

opportunity; protect Groups 

2–3 from wax moth 

Spain 
~30% of brood frames per year; 

adjust based on apiary condition and 

disease pressure 

Spring or late summer, during 

periods of biological colony 

stability with minimal brood 

disruption 

Identify old/damaged frames by age, colour, 

deformity or disease signs; replace with 

drawn comb or new foundation; maintain 

brood pattern 

Controlled disposal or 

technical wax recycling; 

never abandon in the apiary 

Sweden 

Replace frames the colony 

overwintered on with new 

foundation or drawn comb from 

honey super each season 

Pre-overwintering and at final 

inspection; foundation added to 

ensure fresh brood area next 

season 

Remove dark old frames from brood nest; 

melt in solar wax melter; wash frames in hot 

water with caustic soda and soap, then rinse 

Submit to suppliers Oct–Mar 

(no movement permit 

needed) or melt in solar wax 

melter 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.19 Replace queens with high mite levels and/or poor hygienic behaviour 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Replacing queens in colonies showing persistently high varroa infestation levels or poor hygienic behaviour is a targeted tool 

within integrated pest management. Because hygienic behaviour is heritable and mite tolerance is strongly influenced by 

queen genetics and the drones the queen mated with, requeening can alter a colony's capacity to resist Varroa destructor and 

brood diseases. Colonies with very high mite loads (“mite bombs”) also act as re-infestation sources for neighbouring apiaries. 

The decision to replace is guided by mite counts (typically above 3% spring or 5% late-summer infestation) and hygienic 

behaviour tests (the pin test or the freeze test), which measures the proportion of artificially killed sealed brood cells that 

workers remove within 6–48 hours. Colonies with both high mite pressure and low hygiene scores are prioritised. Colonies 

excelling at both metrics should be retained as breeding sources. 

Introduction requires careful handling. The old queen is removed first; after a brief settling period a new mated queen is placed 

in a candy cage between brood frames. Workers eat through the candy over 2–3 days (or even faster sometimes), allowing 

gradual pheromone habituation. A check one week later confirms laying. All queen cells made by the colony after removal of 

the old queen must be destroyed before introduction. 

2.  COMPARATIVE TABLE 

Country Replacement criteria Hygienic behaviour test Introduction procedure Breeding and selection notes 

Austria 

High varroa levels; poor 

hygiene score; declining egg-

laying from year 3–4; drone-

laying queen 

Pin test: pierce 50 sealed cells 

(pink-eyed pupae) with No. 00 

insect pin; check after 24 h; ≥80% 

cells removed = good hygiene; can 

shorten to 8–12 h if 100% cleanup 

Remove old queen; wait 1 day; hang closed 

candy cage between brood frames; open 

after 2 days; verify laying after 1 week; 

destroy all queen cells 

Source queens from varroa-

tolerant lines with good hygienic 

behaviour; consider 

temperament and honey yield 

alongside hygiene score 

Belgium 
Poor Varroa resistance or poor 

hygienic behaviour, judged 

from her offspring (workers and 

drones) 

The degree to which nurse bees 

remove abnormal pupae (dead, 

AFB-infected or Varroa-infested) 
Not specified 

Prefer queens from more 

Varroa-resistant colonies with 

good hygienic behaviour from 

the outset 

Croatia 
High varroa infestation or poor 

hygienic behaviour; old or 

poor-performing queens 

Not specified as formal test; 

inferred from mite counts and 

colony observations 

Find old queen with minimal smoke; crush in 

smoker to remove pheromones; immediately 

place candy cage between two brood frames; 

check for eggs after 7 days; add 0.5 kg candy 

paste to reduce colony stress; treat with 

varroa medication before and 10 days after 

introduction if heavily infested 

Carry out requeening at midday 

when foragers are absent; young 

house bees accept new queens 

more readily than older bees 

Denmark 

'Mite bomb' colonies (high 

varroa by pre-treatment count) 

combined with poor hygienic 

behaviour; relative comparison 

within apiary 

Pin test and/or freeze-killed brood 

test; result combined with pre-

treatment mite count to assess 

colony health 
Not specified in detail 

Keep colonies with low mite 

pressure and good cleansing 

ability for breeding and drone 

production; systematic 

'measure–assess–act' approach; 

eliminate mite bombs to 

improve local drone pool 

Germany 
High varroa presence on bees 

or in sealed brood; abnormal 

brood pattern; signs of disease 

Regular colony inspection; 

observation of varroa mites on 

bees and in brood 

Remove old queen; introduce new queen 

using candy cage; monitor acceptance 

carefully 
Not specified 

Greece 

Varroa >3% in spring or >5% 

late summer; pin test cleanup 

<80–85% within 24 h; chronic 

high mite load combined with 

low hygienic behaviour or 

reduced productivity 

Pin test: pierce 50 sealed cells with 

No. 2 entomological pin; check 

after 6 h; cleaned cells × 2 = 

hygiene %; assess VSH (comb 

opening), SMR (mite reproduction) 

and REC (recapping) mechanisms 

for full resistance profile 

Remove old queen; introduce mated queen 

in candy cage; do not disturb hive for 5–7 

days; check release, egg presence, calm 

worker behaviour and continued laying 

Only ~10% of colonies show high 

natural hygienic behaviour; free 

mating dilutes selection gains; 

select from lines showing VSH, 

SMR and REC traits 

Hungary 
Dissatisfaction with the queen 

or the colony's overall 

performance 
Not specified Not specified Replace promptly with a queen 

judged to be better 
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Italy 

Poor or declining egg-laying; 

excessive colony aggression; 

after excluding nutritional 

deficiency, brood disease, 

varroa infestation and 

pheromone problems as cause 

Comparative analysis with colony 

history; varroa count; brood 

pattern and colony strength 

observation 

Remove queen; wait 1–2 days; introduce 

mated queen in candy cage, or sealed queen 

cell from selected colony; mark new queen if 

not already marked 

Introduce queen cell from 

colony selected for desired 

traits; mark new queen at 

introduction to track age 

Poland 

High varroa; age-related 

productivity decline (brood 

volume down 50–60% by year 

3; winter mortality 10% for 3-

year-old queens); increased 

silent supersedure with no 

other cause 

Monitor for elevated rate of silent 

supersedure (sign of heavy varroa 

or queen failure); assess mite 

counts 

Not specified in detail 

Replace at minimum every 2–3 

years; annual replacement 

increasingly common; strongly 

prefer queens from breeding 

programs selected for VSH 

(Varroa Sensitive Hygiene) 

behaviour 

Slovakia 

Productivity decline from year 

3; worker aggression, 

nervousness or swarming 

tendency; high varroa 

infestation; subclinical viral 

disease affecting colony health 

Not a formal test; evaluation based 

on colony performance, mite levels 

and observed worker behaviour 

Remove/isolate old queen as backup; place 

new queen in closed candy cage; check 

worker interest after 2 days; verify laying 

after 5 days; queen acceptance confirmed 

when entire worker generation is replaced 

Mark queens by colour per year 

(white, yellow, red, green, blue; 

2024 = green); record in hive 

card; enables rapid age 

identification and detection of 

silent supersedure 

Slovenia Poor hygienic instinct detected 

by test or observation 

Pin test used by queen breeders 

and beekeepers in progeny testing; 

simpler alternative: monitor 

bottom board cleanliness 

throughout season — consistently 

clean bottom board indicates good 

hygienic instinct 

Not specified in detail 

Never take queen-rearing 

material from colonies with poor 

hygienic instinct; replace queen 

as soon as possible; exclude 

such colonies from breeding 

programs 

Spain 
High varroa infestation; 

deficient hygienic behaviour; 

low capacity to remove 

parasitised or diseased brood 

Monitor infestation levels, brood 

mortality and efficiency of removal 

of parasitised individuals 

Identify problematic queen; rear varroa-

resistant replacement from selected lines; 

introduce gradually with candy cage for 

acceptance; monitor for reduced mite load 

and improved hygiene post-introduction 

Replace from lines selected for 

Varroa resistance and hygienic 

behaviour to reduce 

dependence on chemical 

treatments and build colony 

resilience 

Sweden 
Heavy infestation (nosema, 

varroa, chalkbrood or brood 

disease); poor hygienic 

behaviour test result 

Test ability to clean out dead 

brood; replace queen if result is 

poor 
Not specified in detail 

Some colonies are more affected 

than others due to queen 

genetics; test and replace 

accordingly 

“Not specified” indicates information not explicitly provided in the national practice description. 
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2.20 Wax moth control and wax moth safe comb storage 

Category: Good Beekeeping Practices Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Wax moths (greater wax moth Galleria mellonella and lesser wax moth Achroia grisella) are significant pests principally 

threatening stored combs rather than healthy occupied colonies. Larvae excavate galleries, produce silk tunnels and leave 

masses of frass, destroying frames within days in warm conditions. Old dark brood combs, rich in protein residues from larval 

cocoons, are far more susceptible than new or honey-only combs. 

Prevention relies on three complementary pillars: maintaining strong colonies that detect and expel moth eggs and larvae, 

immediately melting old combs that are no longer needed, and protecting stored combs through cold temperatures, physical 

barriers or fumigation. Freezing kills all life stages; cold storage below 10°C prevents development. The 'chimney stack' method 

— boxes stacked with ventilation mesh above and below — exploits the moth's avoidance of light and draughts. 

Chemical control options include sulfur dioxide fumigation (multiple applications required as eggs survive), acetic acid vapour 

(kills eggs and adults), and Bacillus thuringiensis preparations (selective against lepidopteran larvae, harmless to bees). All 

fumigated or treated combs must be thoroughly aired before returning to colonies. Sealing hive crevices and reducing colony 

space to match bee population limits establishment. 

2.  COMPARATIVE TABLE 

Country Storage approach Cold treatment Chemical / fumigation method Colony management 

Austria 

Cool, bright, sealed containers with 

~3 cm comb spacing; or freezer/cold 

storage; brood combs stored 

separately from virgin combs 

Freeze temporarily before long-

term storage; freezing kills all 

life stages 

60% acetic acid (30–40 ml/box via 

sponge); sulfur strips (~¼ strip/box in 

empty box on top; repeat at 3 and 6 

weeks; never leave unattended); Bacillus 

thuringiensis B401 spray on each comb 

Regular monitoring; replace ≥30% 

brood combs/year; don't give 

colony more space than needed; 

clean bottom board routinely 

Belgium 

Store combs correctly, since old 

combs with leftover cocoons attract 

wax moth and can destroy the 

whole stock (the greater wax moth 

Galleria mellonella being the 

destructive one) 

Not specified Not specified Not specified 

Croatia 

'Chimney' arrangement of spaced 

frames in stacked boxes on raised 

ventilation mesh; fine mesh guard 

top and bottom; dry cool room not 

on sunny side 

−6 to −7°C for 4.5 h or −18°C 

for 2 h kills all life stages; rooms 

can also be cooled with AC to 

below 10°C 

Sulfur sheet in an empty LR box set on 

top of tower; towers wrapped in stretch 

film; lit monthly in summer, twice in 

winter 

Strong colonies with cleansing 

instinct self-defend; reduce frames 

in weak colonies to bees' coverage; 

clean anti-varroa mesh base; melt 

honey super combs in autumn 

Denmark 

Bright, cool, well-ventilated space; 

boxes stacked with spacing between 

combs; raised from floor with mesh 

top and bottom to exclude mice; 

store only clean combs 

Winter cold exposure below 

−10°C may suffice to kill all 

stages 

Acetic acid for infested frames (requires 

safety equipment; thorough ventilation 

after treatment); combs containing brood 

or pollen better melted than stored 

Strong colonies prevent wax moth 

effectively; combs with brood 

residues or pollen should be melted 

rather than stored long-term 

Germany 
Cool, well-ventilated storage; old 

unused combs melted promptly; 

avoid accumulating old comb 
Not specified 

Mechanical removal of larvae and 

cocoons by scraping or shaking from 

infested frames; wooden parts can be 

flamed 

Remove old combs regularly; 

regular inspection of hives and 

storage; thoroughly clean storage 

areas 

Greece 

Bright, dry, ventilated space; 

temperature max 15°C; relative 

humidity <50–60%; small gaps 

between combs; seal cracks in boxes 

to prevent moth entry 

Freeze at −20°C for 3–4 days in 

sealed plastic bags; warm 

gradually to room temperature 

after to avoid moisture 

condensation and mould 

Sulfur: 50–70 g per 3 floors; repeat at 7–

10 days and again at 15–20 days (limited 

efficacy on eggs; corrodes wires); heat 

chamber 46–49°C for several hours 

(protects up to 5 months; no honey in 

frames) 

Maintain strong colonies; remove 

combs not covered by bees; clean 

hive bases and seal cracks; flame 

wooden parts with blowtorch 

Hungary 

Except in winter, do not store combs 

outside the hive for long without 

treatment; store hermetically after 

treating 

Freeze combs twice about a 

week apart, or professionally 

freeze once at -14 C or below 

Insecticides and repellents are forbidden; 

occasional sulphur burning is only a poor 

stopgap 
Not specified 
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Italy 

Below 10°C prevents egg hatching; 

unheated rooms sufficient in winter; 

cold storage otherwise; after 

freezing, store in sealed containers 

to prevent re-infestation 

Freeze for ~48 h kills all eggs; 

after freezing, store sealed at 

room temperature 

Burn 1–2 sulfur discs inside closed stack 

of supers; or SO₂ cylinders per label; or 

Bacillus thuringiensis spray (safe for bees; 

must dry before storage to prevent 

mould) 

Virgin comb (never used for brood) 

is not attacked by wax moth and 

requires no special protection; only 

brood combs at risk 

Poland 
Well-ventilated areas inaccessible to 

bees; cold storage preferred; 

remove old comb regularly and melt 

promptly 

Cold storage is the best option; 

low temperature prevents 

development 

Mechanical removal by scraping or 

shaking larvae and cocoons from frames; 

flame wooden lids, bases and frames 

Regular inspection of hives and 

storage areas; early detection is 

key; remove and melt old comb 

before it becomes a breeding site 

Slovakia 

Store at <10°C or in outdoor area 

with good airflow; fumigate 

enclosed storage multiple times per 

year (except winter) at 7–10 day 

intervals 

Storage below 10°C stops 

development; exposure to 

outdoor airflow also effective 

Sulfur wick on non-flammable base at 

hive bottom; seal hive, ignite, close, wait 

15 min; Bacillus thuringiensis concentrate 

sprayed on combs; never inhale sulfur 

vapours 

Keep strong healthy colonies; cull 

and melt old combs; limit to 

appropriate number of combs; 

clean storage regularly; remove old 

damaged comb promptly 

Slovenia 

'Chimney' method: stacked boxes 

with fine mesh top and bottom, 

raised 5–10 cm above floor for air 

flow; store in cool, bright, airy space 

at 5–15°C 

Freeze at −15°C in sealed PVC 

bags for ≥2 h (kills all stages in 

2 h at −15°C); store at 5–15°C 

after treatment 

Sealed cabinet: 200 ml of 80% acetic acid 

per 100 L space for 3 weeks then 

ventilate; alternative: 80 ml of 85% 

formic acid per 100 L space 

Light and draughts deter wax 

moths; even minor lapses in 

vigilance can lead to rapid comb 

destruction 

Spain 
Store only clean healthy combs in 

dry well-ventilated premises; never 

store even minimally infested combs 

Freeze at −18°C for 24–48 h 

(most recommended physical 

method) 

Bacillus thuringiensis subsp. aizawai 

(biological, no residues); sulfur 

fumigation repeated at 7, 14 and 21 days 

(kills larvae but not eggs); CO₂ or 

nitrogen modified atmosphere promising 

for large volumes of stored combs 

Good comb sanitation and apiary 

hygiene; infested combs must never 

be abandoned in the apiary 

Sweden 

Winter cold storage (below −10°C) 

kills all stages; warmer storage 

requires additional measures; pass 

all stored combs through colonies at 

least once during summer 

Below −10°C via winter 

exposure; development time is 

temperature-dependent (4 

weeks to several months; 

fastest at 25–30°C) 

Acetic acid gas kills eggs and adults (large 

larvae more resistant); also sanitises 

against Nosema spores and deters mice 

Pass stored combs through colonies 

during summer for cleaning; strong 

colonies self-defend; acetic acid 

fumigation addresses Nosema 

contamination simultaneously 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3. Bee feeding and watering 

3.1 Only Use Well Recognised Feed Types 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Honey bee colonies should receive only white sucrose syrup (1:1 or 3:2 sugar:water ratios), inverted sugar syrup, and 

commercial fondant or candy as carbohydrate supplements. Brown sugar, molasses, fermented products, and honey of 

unknown origin are strictly prohibited because their high mineral content or contamination risk causes dysentery or may 

introduce pathogens. Protein supplementation via pollen or certified pollen substitutes is also recognised and recommended 

during spring stimulation or natural pollen scarcity. 

Heating sugar syrup above 40–50 °C promotes the formation of hydroxymethylfurfural (HMF), a compound toxic to adult bees 

and brood alike. Commercial invertase-treated syrups and ready-made fondant designed specifically for beekeeping offer 

controlled quality and reduced HMF risk. Prepared syrups should be stored below 20 °C at low humidity to prevent 

fermentation and nutrient degradation before use. 

All eleven participating countries share the same core list of approved feeds, reflecting broad European consensus on bee 

nutrition safety. Spain and Greece explicitly cite EU Regulation (EC) 767/2009 on compound feeds as the applicable biosecurity 

framework. Denmark and Croatia emphasise structured monitoring of feed traceability at the apiary level, while all countries 

agree that only feeds of known and certified origin should enter the hive. 

2.  COMPARATIVE TABLE 

Country Accepted carbohydrate 

feeds 
Protein 

supplements Prohibited feeds Key requirement 

Austria 
Sucrose syrup (1:1 or 3:2), 

invert syrup, commercial 

fondant 

Pollen or certified 

substitutes 
Brown sugar, molasses, 

fermented products, honey 

of unknown origin 
Not specified 

Belgium Not specified Not specified Not specified 
The main risks are disease transfer when feeding honey or pollen, 

and toxic or indigestible components in artificial feed (sugar, syrup or 

protein dough) 

Croatia Sucrose syrup, invert syrup, 

commercial fondant 
Pollen or certified 

substitutes 
Brown sugar, molasses, 

fermented products Monitoring framework for feed quality and traceability 

Denmark Sucrose syrup, invert syrup, 

commercial fondant/candy 
Pollen or certified 

substitutes 
Brown sugar, molasses, 

honey of unknown origin Feed standards monitoring required 

Germany 
Sucrose syrup (1:1 or 3:2), 

invert syrup, commercial 

fondant 

Pollen or certified 

substitutes 

Brown sugar, molasses, 

fermented products, honey 

of unknown origin 
Not specified 

Greece Sucrose syrup, invert syrup, 

commercial fondant 
Certified pollen 

substitutes 
Brown sugar, molasses, 

fermented products EU Reg. (EC) 767/2009 as biosecurity framework 

Hungary Not specified Not specified Not specified 
Buy ready feed only from a reliable licensed supplier that guarantees 

quality and freedom from infection; for self-mixed feed, source sugar 

and water from clean sources free of pathogens such as EFB 

Italy 
White sucrose syrup 1:1, 

commercial invertase syrups, 

fondant 
Certified pollen 

substitutes 
Raw cane sugar, molasses, 

dark sugars, honey of 

unknown origin 
Preparation temperature max 40 °C; avoid HMF formation 

Poland Sucrose syrup, invert syrup, 

commercial fondant 
Pollen or certified 

substitutes 
Brown sugar, molasses, 

fermented products Certified quality standards required 

Slovakia 
Sucrose syrup, commercial 

invert syrup, sugar 

paste/fondant 

Pollen or certified 

substitutes 
Brown sugar, molasses, 

fermented products Certified commercial products preferred 
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Slovenia Sucrose syrup, invert syrup, 

commercial fondant 
Pollen or certified 

substitutes 
Brown sugar, molasses, 

honey of unknown origin Store below 20 °C at low humidity 

Spain Sucrose syrup, invert syrup, 

commercial fondant 
Certified pollen 

substitutes 
Brown sugar, molasses, 

fermented products EU Reg. (EC) 767/2009 explicitly cited 

Sweden 
White sucrose syrup, 

commercial invert syrup, 

fondant 
Pollen or certified 

substitutes 
Brown sugar, molasses, 

fermented products No additional legal references noted 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.2 Reduce Risk of Robbing 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Robbing occurs when strong colonies raid weaker ones during nectar dearth, typically in late summer and early autumn. 

Prevention hinges on three core measures: maintaining a reduced entrance that guard bees can defend, ensuring colonies are 

of adequate strength, and avoiding exposure of honey, comb fragments, or sugar solutions near the apiary. All feeding should 

take place inside the hive and preferably in the evening when forager activity is low. 

Synchronised feeding of all colonies in the apiary at the same time prevents scout bees from one colony discovering another 

colony's food source. Weak colonies unable to defend themselves should be merged with stronger ones or given an entrance 

reducer immediately. Removing any sources of strong sweet odours — spilled syrup, uncapped honey, wax residues — from 

around the apiary substantially reduces robbing risk. 

Austria explicitly prohibits feeding honey outside the hive under section 5 of the Beekeeping Act (Bienenzuchtgesetz), 

recognising this as a primary robbing trigger with biosecurity implications. Greece provides the most detailed recognition 

protocol listing multiple behavioural signs of active robbing including zigzagging flight, fighting at the entrance, increased dead 

bees on the board, and greasy sticky entrance surfaces. Most other countries focus primarily on prevention rather than 

recognition. 

2.  COMPARATIVE TABLE 

Country Entrance management Feeding precautions Colony management Key note 

Austria Reduce entrance to bee-

width during dearth 
Feed inside hive only; 

evening feeding; 

synchronise all colonies 
Maintain strong colonies; merge weak 

ones 
Section 5 of the Beekeeping Act 

(Bienenzuchtgesetz): feeding honey outside 

hive is prohibited 

Belgium Not specified Not specified 
Keep strong, healthy, well-queened 

colonies that can defend themselves, as a 

weak colony can be robbed within hours 
Robbing spreads disease between robbers 

and robbed colonies, not just loss of food 

Croatia Reduce entrance immediately 

when robbing detected 
No exposed combs or 

honey near apiary; 

synchronised feeding 

Strengthen weak colonies; shake out very 

weak colony 
Evening or morning feeding; don't open 

other hives during active robbing 

Denmark Reduce entrance; cover with 

wet cloth if needed 
Avoid exposed honey/syrup; 

use internal feeders; no 

open feeding 
Maintain strong colonies; feed in evenings Work quickly during inspections in dearth 

periods 

Germany Reduce entrance drastically; 

use wire mesh guard 

No exposed comb/honey; 

synchronise all colonies at 

once 

Merge weak colonies; avoid opening hives 

unnecessarily Identical practice to Austria 

Greece 
Reduce entrance by colony 

strength (1–2 cm weak, 3–5 

cm medium) 

Avoid external feeders; feed 

only inside hive at dusk 
Maintain strong colonies; replace poor 

queens; control Varroa 
9 recognition signs listed; Varroa-weakened 

colonies more vulnerable 

Hungary Reduce the entrance width 

during risky periods 
Use closed, well-sealed 

internal (frame) feeders Not specified 
Place waterers well away from the hives, in 

hidden shady spots, to reduce robbing-

triggering encounters 

Italy 
Reduce entrance with winter 

reducer or fresh 

grass/branches 

Wash honey residues off 

hive exterior; use smoke 

generously 

Close hive immediately if being inspected 

during robbing Smoker is primary tool to disperse robbers 

Poland 
Reduce entrance 

immediately; cover with wet 

sheet 

No exposed comb or syrup 

near apiary 
Identify robbers with powdered sugar or 

flour 
Wet sheet over hive or lawn sprinkler to 

disrupt robbing 

Slovakia Reduce entrance; use plastic 

or metal mesh guard 
Synchronised feeding; no 

exposed comb or honey Relocate colony if robbing persists Move to cool dark place 2–3 days if 

relocation unavailable 
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Slovenia 
Close entrance immediately; 

use robbing-prevention 

corridor device 

Eliminate cause of robbing; 

stop all feeding during 

attack 
Disinfect and melt combs from robbed 

colony 
Do not re-house new colony in recently 

robbed hive until spring 

Spain 
Reduce entrance with fresh 

grass, branches, or winter 

reducer 

Clean honey residues from 

hive exterior; feed only in 

evening 
Close hive immediately if inspecting during 

robbing 
Move colony temporarily if robbing persists; 

cover entrance 

Sweden 
Reduce entrance on weak 

colonies; seal all gaps and 

cracks 
Avoid exposed comb or 

honey near apiary 
Move weak colonies away from stronger 

ones 
Act quickly once robbing behaviour 

observed 

“Not specified” indicates information not explicitly provided in the national practice description. 



 

71 
 

3.3 How to Provide Artificial Feeding for Wintering 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Wintering feeding aims to ensure each colony accumulates sufficient carbohydrate reserves before the winter period. The 

standard feed is sucrose syrup at a 3:2 (sugar:water) ratio, which bees can dehydrate and store efficiently. Feeding must be 

completed early enough — typically before mid-September in northern countries and early October in warmer climates — to 

allow bees to process and cap the syrup before temperatures drop, targeting 15–20 kg per colony in most countries. 

Once the winter cluster has formed (below approximately 10–14 °C), liquid syrup must not be administered because bees 

cannot process cold liquids and excess moisture promotes mould and nosemosis. At this stage, solid fondant or candy placed 

directly above the cluster via a holed crown board is the only appropriate emergency supplement. Protein substitutes must 

not be given in autumn as they stimulate brood rearing at a time when colonies should be contracting. 

Quantities and timing vary by country and hive type. Slovenia distinguishes between single-story hives (12–15 kg) and double-

story hives (20–25 kg). Croatia applies a unique approach using protein and pollen patties from August, aiming for colonies to 

overwinter entirely on natural honey stores without sucrose syrup. Denmark's national research shows that colonies 

overwintering with ≥20 kg of stores have significantly lower winter losses. 

2.  COMPARATIVE TABLE 

Country Target winter reserve Recommended syrup 

ratio Preferred feed type Timing / temperature threshold 

Austria 15–20 kg per colony 3:2 (sugar:water) Sucrose syrup; fondant as top-up in 

emergencies 
Feed before mid-September; fondant once cluster 

forms 

Belgium Not specified Not specified Not specified 
Start feeding on time after the last summer harvest 

(early August) so summer bees store it and winter bees 

are not exhausted 

Croatia 
Natural honey stores 

(honey-based wintering 

concept) 
Not applicable Protein/pollen patties from August; 

natural honey stores 
August protein feeding; no sucrose syrup needed if 

adequate honey 

Denmark ≥20 kg per colony 

(national research target) 3:2 (sugar:water) Commercial inverted syrup; fondant in 

early-spring emergency 
Timely autumn feeding; fondant 1–2 packs if spring 

shortfall 

Germany 15–20 kg per colony 3:2 (sugar:water) Sucrose syrup; commercial invert 

syrup 
Same as Austria; complete feeding before mid-

September 

Greece 8–10 kg per colony 1:1 (water:sugar) for 

storage 
Sucrose syrup above 10 °C; fondant 

below 10 °C 
Feed above 10 °C only; solid fondant when cluster has 

formed 

Hungary Not specified Not specified 
Sugar cake or special winter paste, 

which add no moisture and dissolve 

slowly 
Place the feed directly over the frames near the cluster 

so bees conserve heat; check stores in early winter 

Italy Not specified precisely 2:1 (sugar:water) for 

storage phase 
Late summer 2:1 syrup; fondant 

preferred once cluster forms 
Late summer–early autumn; fondant only in winter 

emergencies 

Poland 1.6–2.0 kg per frame; ≥7–

8 kg by mid-April check 
Standard sucrose syrup 

3:2 (sugar:water) 
Sucrose syrup; fondant/candy in 

spring emergency 
Autumn feeding to fill combs; mid-April assessment for 

shortfall 

Slovakia 15–20 kg per colony 3:2 (sugar:water) Sucrose syrup; commercial invert 

syrup Complete feeding before September 

Slovenia 12–15 kg single-story; 20–

25 kg double-story 
2:1 (sugar:water) slow-

uptake method 
2–5 L per cycle consumed over 7–10 

days Slow-uptake method; complete before October 

Spain Not specified precisely 2:1 (sugar:water) for 

storage 
Fondant preferred in winter; 2:1 syrup 

in late summer Feed late summer; fondant once cluster established 
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Sweden Not specified precisely Standard sucrose syrup Choice of multiple feeder types; syrup 

or fondant Ensure sufficient stores; monitor with hive scale 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.4 Do Not Feed Bees with Honey, Pollen or Supplements from Dead Colonies 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Honey, pollen, and supplements taken from dead or weakened colonies must never be fed to healthy colonies because they 

may carry highly resistant pathogens. Spores of Paenibacillus larvae (American Foulbrood, AFB) can remain infective for 

decades in stored honey and wax. Nosema spores survive several months in dried material. These pathogens cannot be 

inactivated by simple heat treatment at hive or kitchen temperatures. 

In Denmark, feeding honey of any origin to bee colonies is legally prohibited. Austria and Germany cite the Bienenzuchtgesetz 

(Beekeeping Act), which prohibits placing honey outside hives where bees can access it. The only narrow exception recognised 

in some countries is a colony killed by a confirmed acute predator attack (e.g. hornets or bears), where contamination with 

disease is considered unlikely. In all other cases, material from dead colonies must be destroyed. 

The preferred disposal method is incineration. Where incineration is impractical, frames can be rendered at high temperature 

to recover wax, as wax-processing temperatures are sufficient to destroy most vegetative pathogens. Disinfection of equipment 

with 0.5–1 % sodium hypochlorite (NaOCl) or 2–3 % sodium hydroxide (NaOH) is recommended before hive components are 

reused. Laboratory analysis of dead colonies is advisable but often not cost-effective for small-scale beekeepers. 

2.  COMPARATIVE TABLE 

Country Legal status Key pathogens Recommended disposal Disinfection method 

Austria 
Bienenzuchtgesetz prohibits 

placing honey outside hive (de 

facto ban) 
AFB (P. larvae), Nosema spp. Incinerate frames; melt wax for 

recovery 
NaOCl 0.5–1 % or NaOH 

2–3 % 

Belgium Not specified 
AFB, Nosema, chalkbrood, stonebrood and 

amoebiasis (spores or cysts), and EFB and 

varroosis (surviving pathogens in faeces) 

Do not use frames, honey or pollen 

from sick colonies Not specified 

Croatia Strongly discouraged; no specific 

law cited AFB (P. larvae), Nosema spp. Incinerate or render frames NaOCl 0.5–1 % 

Denmark Legally prohibited to feed honey to 

bee colonies AFB (P. larvae), EFB, Nosema spp. Incinerate all material from dead 

colonies 
NaOCl 0.5–1 % or NaOH 

2–3 % 

Germany 
Bienenzuchtgesetz prohibits 

feeding honey outside hive (de 

facto ban) 
AFB (P. larvae), Nosema spp. Incinerate frames; melt wax for 

recovery 
NaOCl 0.5–1 % or NaOH 

2–3 % 

Greece Strongly discouraged; no specific 

law cited 
AFB (P. larvae), Nosema spp., viral 

pathogens Incinerate or render for wax recovery NaOCl 0.5–1 % 

Hungary Not specified EFB-causing bacteria and other pathogens 

carried in honey or pollen 

Use honey, pollen or supplements from 

dead colonies only if certified pathogen-

free, otherwise discard 

Confirm safety by 

laboratory testing or use 

disinfected feed 

Italy Strongly discouraged; no specific 

law cited 
AFB (P. larvae; spores survive decades), 

Nosema spp. 
Incinerate frames; melt wax at high 

temperature NaOCl or NaOH 

Poland Strongly discouraged; no specific 

law cited AFB (P. larvae), Nosema spp. Incinerate or render frames NaOCl 0.5–1 % or NaOH 

2–3 % 

Slovakia Strongly discouraged; no specific 

law cited AFB (P. larvae), Nosema spp. Incinerate frames; render wax NaOCl 0.5–1 % 

Slovenia 
Strongly discouraged; veterinary 

consultation mandatory if disease 

suspected 
AFB (P. larvae), Nosema spp., EFB Incinerate; contact NVI veterinary 

authority 
NaOCl or NaOH; 

supervised disinfection 

Spain Strongly discouraged; regulatory 

guidance applied AFB (P. larvae), Nosema spp. Incinerate or render frames NaOCl 0.5–1 % 
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Sweden Strongly discouraged; no specific 

law cited AFB (P. larvae), Nosema spp. Incinerate frames; render wax Standard disinfectants as 

applicable 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.5 Clean the Feeders After Feeding the Bees 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Feeders must be cleaned thoroughly after each feeding cycle to prevent sugar residues from fermenting, attracting robbers, or 

harbouring pathogens between uses. The standard procedure begins with mechanical removal of residues using a brush or 

warm water (approximately 40 °C), followed by rinsing with hot water at 80–100 °C or treatment in a dishwasher. Spilling sugar 

solution or leaving wet feeders near the apiary creates a robbing stimulus that can destabilise even strong colonies. 

When a disease situation is suspected or confirmed, routine hot-water cleaning is insufficient and chemical disinfection is 

required. Approved disinfectants include sodium hydroxide (NaOH, 20–50 g/L), sodium hypochlorite (NaOCl, 0.5–1 %), acetic 

acid (vinegar), or chlorine-based products. After any chemical treatment, feeders must be rinsed thoroughly with clean water 

and dried completely before being returned to the hive. 

All countries agree that complete drying before storage is essential to prevent mould and bacterial growth inside feeders. 

Wooden feeders, once cleaned, should be re-sealed with beeswax or torched with a flame and then recoated with wax to 

restore the protective food-safe surface. Plastic feeders are generally easier to disinfect thoroughly and are preferred in 

countries with stricter disease prevention requirements. 

2.  COMPARATIVE TABLE 

Country Standard cleaning method Disinfectant for disease 

situations Key precaution Notes 

Austria Brush + 40 °C water; dishwasher or 80–

100 °C rinse 
NaOH 20–50 g/L or NaOCl 0.5–

1 % Dry completely before storage Re-seal wooden feeders with 

beeswax after flame treatment 

Belgium 
Remove any insert or lid so the whole 

feeder is reachable, and let the bees 

clean it out 
Not specified 

Feeders with many corners, hard-to-

reach parts and hinges are hard to keep 

clean 

Choose an easy-to-clean feeder 

design from the outset 

Croatia Brush + warm water; hot water rinse NaOCl 0.5–1 % Do not spill near apiary; dry before 

storage 
Seal wooden feeders with 

beeswax after cleaning 

Denmark Brush + warm water; hot water or 

dishwasher 
Chlorine product (SAVO) or 

NaOCl; vinegar alternative Not specified Rinse thoroughly after any 

chemical treatment 

Germany Brush + 40 °C water; dishwasher or hot 

rinse 
NaOH 20–50 g/L or NaOCl 0.5–

1 % Dry completely; do not spill near apiary Not specified 

Greece Brush + warm water; hot water rinse NaOCl 0.5–1 % or NaOH Dry completely; clean away from apiary Chemical disinfection required 

for disease scenarios 

Hungary 
Clean feeders thoroughly after each 

feeding to remove leftover syrup, cake or 

feed 

A mild disinfectant such as 

vinegar or a mildly soapy 

solution 
Residues attract bacteria, moulds and 

robbing bees Not specified 

Italy Brush + warm water; hot water or 

dishwasher NaOCl or NaOH Do not leave sugar residues near apiary 

entrance 
Standard protocol; chemical 

disinfection if disease present 

Poland Brush + warm water; boiling water rinse NaOH or NaOCl 0.5–1 % Dry completely before storage Chemical treatment required 

after any disease suspicion 

Slovakia Brush + warm water; hot water or 

dishwasher NaOCl 0.5–1 % Dry before storage; clean away from 

apiary 
Re-seal wooden feeders with 

beeswax after cleaning 

Slovenia Brush + warm water; hot water rinse or 

dishwasher 
NaOCl 0.5–1 % or NaOH; 

vinegar for mild disinfection 
Dry completely; do not leave near hive 

entrance 
Flame and beeswax re-seal for 

wooden feeders 

Spain Brush + warm water; hot water or 

dishwasher Diluted NaOCl 0.5–1 % Dry before storage; avoid spills near 

apiary 

Standard protocol; chemical 

disinfection if disease 

suspected 
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Sweden Brush + warm water; hot water rinse NaOCl or vinegar Dry completely before storage 
Standard cleaning protocol; 

chemical disinfection as 

needed 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.6 Provide Nucleus and Swarms with Adequate Food Supply 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Swarms and newly formed nucleus colonies (nucs) have no food reserves and must be fed immediately to avoid starvation and 

promote comb-building. A nuc should be provisioned with at least 4–5 brood frames and 2 store frames, or given 1:1 sucrose 

syrup equivalent to 2.5–5 kg sugar until natural forage is available. Swarms, having consumed honey before departing, need 

an immediate carbohydrate source within 24 hours of hiving. 

Austria and Germany apply the Kellerhaft (cellar holding) technique for swarms: own or healthy swarms are confined overnight 

in a cool, dark space and given fondant only when the first bees begin to drop from hunger. Foreign swarms of unknown health 

status are held 2–3 days without food, with periodic misting to prevent desiccation, providing a passive quarantine period 

before integration into the apiary. Fondant is the recommended feed for caged or confined swarms as it does not promote 

robbing. 

Denmark recommends to produce approximately 25 % of new nucs as a best management practice. Slovenia uses a slow-

uptake feeding method for nucs: 2–5 litres of 2:1 (sugar:water) syrup in a restricted feeder consumed over 7–10 days to prevent 

robbing stimulation. Greece calibrates feeding volume to nuc size, providing 200–300 mL per application for small nucs and 

500 mL for medium nucs with daily or every-other-day replenishment. 

2.  COMPARATIVE TABLE 

Country Swarm management Nucleus provisioning Feed type Target quantity / 

volume 

Austria 
Kellerhaft: own/healthy 1 night; 

foreign 2–3 days no feed + water 

misting 

4–5 brood frames + 2 store frames; 

reduce entrance Fondant for caged swarms; 1:1 syrup for nucs 
2.5–5 kg sucrose 

equivalent for early 

nuc 

Belgium 
Narrow the entrance to prevent 

robbing and give natural and artificial 

swarms enough energy to build comb 

and brood 

Give splits (nucleus colonies, shook 

swarms) enough food frames and 

feed them, especially during flow 

gaps 

Not specified Not specified 

Croatia Standard hiving; reduce entrance 

immediately 4–5 brood frames + 2 store frames 1:1 sucrose syrup Feed until first natural 

forage available 

Denmark Standard hiving with immediate 

feeding Make 25 % new nucs 1:1 syrup or fondant 
Ensure ≥20 kg 

equivalent for 

overwintering nuc 

Germany 
Kellerhaft: own/healthy 1 night; 

foreign 2–3 days no feed + water 

misting 
4–5 brood frames + 2 store frames; 

reduce entrance Fondant for caged swarms; 1:1 syrup for nucs 
2.5–5 kg sucrose 

equivalent; identical to 

Austria 

Greece Standard hiving; reduce entrance; 

immediate feeding 
Small nuc 200–300 mL per feed; 

medium nuc 500 mL per feed 1:1 sucrose syrup (internal feeder) 
Replenish daily or 

every other day until 

self-sufficient 

Hungary Not specified Not specified 
1:1 sugar-water syrup or commercial bee syrups 

(e.g. high-fructose), plus protein-supplemented 

sugar cakes and pollen substitutes to speed 

colony development 

Not specified 

Italy Standard hiving; reduce entrance; 

feed immediately 4–5 brood frames + 2 store frames 1:1 syrup or fondant Feed until natural 

forage available 

Poland Standard hiving; immediate feeding 4–5 brood frames + 2 store frames; 

reduce entrance 1:1 sucrose syrup Feed regularly until 

first major nectar flow 

Slovakia Standard hiving; reduce entrance 4–5 brood frames + 2 store frames 1:1 sucrose syrup or fondant 2.5–5 kg sucrose 

equivalent 
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Slovenia Standard hiving; reduce entrance; 

slow-uptake feeding 
Slow-uptake method: 2–5 L of 2:1 

syrup consumed in 7–10 days 2:1 sucrose syrup (restricted slow-uptake feeder) 
2–5 L per feeding 

cycle; replenish as 

consumed 

Spain Standard hiving; immediate feeding; 

reduce entrance 4–5 brood frames + 2 store frames 1:1 sucrose syrup or fondant Feed until natural 

forage available 

Sweden Standard hiving; immediate feeding Not specified precisely 1:1 syrup or fondant 
Feed until self-

sufficient; monitor 

regularly 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.7 How to Stop Robbing Once It Occurs 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

When active robbing is detected, immediate intervention is essential to prevent catastrophic colony losses. The first response 

is always to reduce the entrance of the targeted colony to a single-bee width using whatever material is at hand — grass, 

branches, a piece of board, or a wire mesh guard. Simultaneously, all feeding, frame removal, and hive inspections across the 

apiary must stop to avoid compounding the robbing stimulus. 

If entrance reduction fails to contain the attack, the robbed colony should be relocated at least 2–3 km from the apiary to break 

the orientation of robber bees. Where relocation is impossible (such as stationary pavilion apiaries), the entrance must be 

closed completely with ventilation secured through a mesh. Water misting disrupts olfactory cues by washing away honey and 

pheromone scents that attract robbers. 

After active robbing has been stopped, the aftermath must be managed carefully. If the robbed colony is too weak to recover, 

frames should be melted down and the empty hive disinfected before any reuse. Slovenia explicitly prohibits re-housing a new 

colony in the same box until the following spring. Germany and Austria provide the most comprehensive recognition checklist 

including hectic flight, fighting at the entrance, dead bees with torn wings, and sudden unexplained loss of food reserves. 

2.  COMPARATIVE TABLE 

Country Immediate response Entrance management Colony relocation Disorientation / support 

method 

Austria Close hive; remove all food sources; monitor 

continuously 

Reduce drastically; add wire mesh 

guard; darken entrance 

temporarily 
Relocate to new position; 

robbers lose orientation 
Water misting; temporary full 

closure overnight; smoke 

Belgium 

Recognise robbing by bees flying in a zigzag seeking 

openings, fighting on the landing board, more 

defensive behaviour and more dead bees at the 

entrance 
Not specified Not specified Not specified 

Croatia Narrow entrance to one-bee width; locate attacked 

colony 
Reduce to one-bee width; close 

entirely if relocating 

Move 2–3 km away; or 

place in closed vehicle if 

pavilion 

Smoke area; spray water on 

hive façade; aromatic herbs on 

façade 

Denmark Reduce entrance; cover with wet cloth or grass Reduce to minimum; use winter 

reducer or wet cloth 
Relocate colony to new 

position 

Wet cloth changes scent and 

orientation; avoid opening any 

hives 

Germany Close hive; reduce entrance drastically; remove all 

food sources 
Reduce entrance; add wire mesh; 

darken entrance temporarily Relocate to new position 
Water misting; smoke; 

temporary full closure hours or 

overnight 

Greece Close entrance with wet cloth; place board in front 

of hive 

1–2 cm for weak nucs; 3–5 cm 

medium; minimum during active 

robbing 
Move hive to different 

position (ideally at night) 

Smoke has limited effect; wet 

fabric + mild aromatic oils near 

entrance 

Hungary Narrow the robbed hive's entrance at once so the 

bees can defend it more easily 

Use a gate or reducer to minimise 

the entrance width, and in severe 

cases close it briefly 
Not specified Not specified 

Italy Close hive immediately; replace all frames removed 

during inspection 
Reduce entrance to minimum 

with winter grid or fresh grass 
Move colony if robbing 

persists 
Generous smoke; wash honey 

residues from hive exterior 

Poland Cover robbed colony with wet sheet; smoke 

entrances Reduce entrance Not specified 
Powdered sugar/flour to 

identify robbers; lawn sprinkler 

or wet sheet 

Slovakia Reduce entrance immediately with available material Use branches, glass, board, or 

mesh to block entrance 
Move 2+ km or cool/dark 

place 2–3 days if 

relocation unavailable 
Standard entrance reduction is 

primary method 
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Slovenia Close entrances of all colonies in apiary; eliminate 

the cause 
Close robbed colony entrance; 

narrow all others in apiary 

Post-event: do not re-

house new colony until 

following spring 

Melt robbed combs; disinfect 

hive; contact veterinarian if 

disease suspected 

Spain Close hive immediately; replace all removed frames Reduce to minimum with grass, 

branches, or winter reducer 
Move colony temporarily 

if robbing persists 

Generous smoke; wash honey 

residues from hive and 

surroundings 

Sweden Reduce entrance on weak colonies; seal all gaps Reduce entrance drastically on 

targeted colony 
Move weak colonies away 

from stronger ones 
Act quickly; standard entrance 

reduction 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.8 How to Provide Artificial Feeding During Times of Shortage 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Supplementary feeding during shortage must match the season and colony state. Summer dearth calls for 1:1 sucrose syrup 

(providing carbohydrates and water simultaneously for thermoregulation) given in internal feeders in the evening. Late 

summer-autumn is the critical window to build winter stores using a concentrated 2:1 (sugar:water) syrup that bees can 

dehydrate and store efficiently. Protein supplements must be avoided in autumn as they stimulate brood production contrary 

to the colony's natural contraction phase. 

Once the winter cluster has formed, liquid syrup is harmful: bees cannot process cold liquids and excess moisture promotes 

mould. The only suitable winter emergency feed is fondant (sugar candy) placed directly above the cluster through a holed 

crown board, replenished every 2–4 weeks as needed. Spring reopening allows fondant or protein candy first, then 1:1 syrup 

as temperatures rise above 12–14 °C, to stimulate population build-up before the first major nectar flow. 

A principle shared across all eleven countries is that emergency feeding is a last resort: adequate autumn feeding prevents 

winter or spring crisis. Denmark's national research demonstrates that colonies overwintering with ≥20 kg of stores have 

significantly lower winter losses. Germany and Austria recommend maintaining a minimum of 8–10 kg of stores at all times 

during the active season, and explicitly advise against supplementary feeding when honey supers are on the hive to avoid 

contaminating harvest honey. 

2.  COMPARATIVE TABLE 

Country Spring feed Summer / shortage feed Autumn feed Winter emergency feed 

Austria Fondant early spring (cold nights); 1:1 syrup 

when warm 
Maintain 8–10 kg stores; limited syrup if 

critically short 

2:1 syrup or 

commercial invert 

syrup 

Fondant on holed crown 

board; no liquid syrup 

Belgium Not specified 

If bees lack enough honey during the season, 

feed a form of sugar, but never while honey 

supers are on the brood boxes, to avoid mixing 

sugar into nectar you will later harvest 

Not specified Not specified 

Croatia 1:1 syrup or patties in morning or evening 1:1 syrup; sugar/pollen/protein patties on 

frames 
2:1 syrup; 

protein/pollen patties 

as needed 

Solid sugar sources; honey 

comb from own hive 

Denmark Fondant (1–2 packs on bearer bars via crown 

board) Liquid syrup or fondant until late summer Inverted syrup; target 

≥20 kg for winter 
Fondant emergency only; 

thorough autumn feeding is 

preferred prevention 

Germany Fondant early spring (cold); 1:1 syrup when 

warm 
Maintain 8–10 kg stores; no feeding with 

honey supers on 

2:1 syrup or 

commercial invert 

syrup 

Fondant on holed crown 

board; avoid liquid 

Greece 1:1 syrup or fondant if T > 12–14 °C; fondant if 

colder 
1:1 syrup in internal feeder in evening; 300–

500 mL for nucs 
2:1 syrup for stores; 

1–2 L per application 

in internal feeders 

Fondant above cluster; plastic 

bottle to reduce hive 

moisture 

Hungary 

1:1 syrup in warmer weather, plus protein-rich 

pollen substitutes (soy flour, brewer's yeast, 

whey or egg protein, or alfalfa meal mixed 

with pollen) to support larval rearing 

Feed from internal feeders in late afternoon or 

early evening and in limited amounts to 

reduce robbing; provide fresh water with 

pebbles or cork floats during dry spells 

2:1 sugar syrup for 

cooler periods 

Below 10 °C, slow-dissolving 

solid feed (sugar cake or sugar 

crystals), since bees cannot 

take liquid syrup 

Italy Fondant or protein candy; 1:1 syrup late 

spring 
1:1 syrup + water access for thermoregulation; 

internal feeders at dusk 
2:1 syrup for storage; 

no protein 

supplements 

Fondant only; 0.5–1 kg per 

application every 2–4 weeks 

Poland Syrup/fondant/candy if stores below 7–8 kg at 

mid-April check 
Syrup if stores low; stop feeding during nectar 

flow 

1.6–2.0 kg per comb; 

supplement if short 

before winter 

Fondant or candy emergency; 

do not adulterate honey 
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Slovakia 1:1 syrup or fondant; frame feeder preferred 

in cold spring 1:1 syrup as needed during shortage 3:2 or 2:1 syrup for 

winter stores 
Fondant or sugar cake above 

cluster 

Slovenia 1:1 syrup + protein patties for build-up 

stimulation 
1:1 syrup or pollen patties if drought or pollen 

dearth 

2:1 syrup; 12–15 kg 

target; avoid late-

season feeding 

Honey comb from own 

colony; fondant/candy if 

unavailable 

Spain Fondant/paste if some stores; liquid + protein 

for stimulation 
Protein patties if pollen deficit; liquid + solid if 

stores critically low 

Concentrated syrup 

for stores; assess 

before feeding 
Fondant/paste; adjust type to 

reserve level and colony state 

Sweden Fondant in early spring 1:1 syrup if no nectar flow and stores empty; 

caution if planning to extract 
Standard autumn 

syrup feeding 
Fondant or candy; prevent by 

adequate autumn feeding 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.9 Do Not Heat Sugar Solutions Over Tap Water Temperature 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Sugar solutions for feeding bees must never be heated above approximately 40 °C (body temperature). Higher temperatures 

trigger the formation of hydroxymethylfurfural (HMF), an organic compound produced by the thermal degradation of sugars 

that is toxic to honey bees. At 150 mg/kg, HMF causes 50 % mortality within 16–19 days (Polish data); chronic low-level 

exposure reduces worker longevity and weakens colony population. Adult bees are significantly more sensitive than larvae. 

The safest preparation method is to bring water to just below boiling, remove the container from the heat source immediately, 

and dissolve the measured sugar by stirring continuously until fully dissolved. This approach reduces bacterial load in the water 

while avoiding the sustained temperatures that generate HMF. A food thermometer is recommended for beekeepers preparing 

large batches. Mechanical stirrers (hand mixers, food processors) can accelerate dissolution at low temperatures without any 

need for heat. 

Prolonged overheating additionally causes caramelisation — sucrose begins to caramelise at 160 °C and fructose at 105–110 

°C — producing poorly digestible compounds that cause dysentery. Denmark identifies an additional specific risk: glucose-

containing solutions and oxalic acid–sugar mixtures used for Varroa treatment accumulate HMF particularly rapidly and must 

not be stored for extended periods. Commercial certified inverted sugar syrups prepared under controlled temperatures 

provide a ready-made HMF-safe alternative. 

2.  COMPARATIVE TABLE 

Country Max safe temperature HMF toxicity data Safe preparation method Key note 

Austria Max 40 °C ('body temperature 

/ handwarm') 
HMF problems develop above 60 °C; causes 

digestive problems and death 

Heat water to ≤40 °C; stir in 

sugar; cool to room temp 

before feeding 

Commercial invert syrup as safe 

alternative; only own honey for 

supplementation 

Belgium 
With pure sucrose you may 

heat or even boil the water to 

dissolve the sugar 

HMF forms from fructose, so pure sucrose 

tolerates heating, but adding acid promotes 

HMF formation 

Dissolve pure sucrose in hot 

water and add no acid 

Acid splits sucrose into fructose and 

glucose and drives HMF formation 

(Tongtummachat et al. 2022) 

Croatia Recommended ~40 °C; max 50 

°C before problems 
HMF toxic at low quantities; shortens bee 

lifespan 

Use ~40 °C water; stir to 

dissolve; avoid sustained 

heating 

Vitamins and additives also destroyed 

by overheating 

Denmark Max ~40 °C (lukewarm water) HMF accumulates rapidly with glucose + acid 

mixtures 
Stir with lukewarm water; 

commercial ready-made feed 

as alternative 

Oxalic acid/sugar Varroa solutions: 

store cool and use promptly 

Germany Max 40 °C ('body temperature 

/ handwarm') 
HMF problems develop above 60 °C; causes 

digestive problems 
Heat water to ≤40 °C; stir in 

sugar; cool before feeding 
Identical to Austria; commercial invert 

syrup recommended 

Greece Ideally below 35 °C; never 

above 40 °C 
>30–40 mg/kg HMF causes sub-lethal harm; 

high levels increase mortality 

Lukewarm water; avoid 

boiling or reheating; stir until 

dissolved 
Light-coloured containers; store in 

shade; prepare only needed quantity 

Hungary Do not heat above tap-water 

temperature, about 20-25 C 

Overheating forms HMF 

(hydroxymethylfurfural), which is toxic to 

bees 
Mix sugar and water cold 

Overheating also reduces freshness, 

which harms bees especially if the feed 

stays long in the hive 

Italy Max 40 °C HMF forms above 40 °C; toxic to bees 
Mechanical stirrer (hand 

mixer or food mixer) at low 

temperature 
Dissolve without heating; mechanical 

agitation replaces heat 

Poland Do not boil syrup during 

preparation 

40–150 mg/kg: acceptable; 150 mg/kg = 50 

% lethal in 16–19 days; larvae threshold 750 

mg/kg 

Bring water to boil, remove 

from heat, stir in sugar until 

fully dissolved 

Mixer, barrel, or electric stirrer for 

large batches; 1:1 or 3:2 ratios 

Slovakia 
Do not caramelise sugar 

(sucrose 160 °C; fructose 105–

110 °C) 

HMF from prolonged overheating; toxic to 

bees and causes dysentery 
Boil water, remove from heat 

immediately, add sugar while 

stirring 

Main risk: leaving sugar on heat — hot 

spots at pot bottom caramelise sugar 
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Slovenia Max 50 °C HMF forms above 50 °C in prolonged 

exposure; reduces feed quality 

Heat to max 50 °C; add sugar; 

stir until dissolved; cool to 

room temp 
Standard 2:1 ratio; feed in evening to 

prevent robbing; slow-uptake method 

Spain Max 40 °C; preferably cold or 

room-temperature water 
HMF: toxic; caramelisation; nutrient loss 

from overheating 

Use room-temperature or 

slightly warm water; stir to 

dissolve; no microwave 
Cool completely before dispensing; 

avoid direct flame 

Sweden Cold tap water preferred HMF increases with heat; high HMF is lethal 
Mix with cold tap water using 

submersible pump in metal 

tank 
Apiary-scale method: metal tank + 

submersible pump; no heating needed 

“Not specified” indicates information not explicitly provided in the national practice description. 
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3.10 Provide a Constant Water Source 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Honey bee colonies require a reliable, accessible water source year-round. Water serves multiple functions: cooling the hive 

through evaporation during summer, dissolving crystallised stores for winter cluster feeding, diluting honey for larval nutrition, 

and supporting metabolic processes. A colony needs approximately 0.5–1 litre per day in summer and more than 2 litres during 

heat waves. In Denmark, providing an adequate water source is a legal obligation under national beekeeping regulations. 

Water sources must be established before the first spring foraging flights, as bees imprint on the first water source they 

discover and return to it persistently — even if it is a neighbour's swimming pool or a contaminated puddle. Sources should be 

placed 8–10 metres from the apiary and must remain consistent in position throughout the season. 

Germany and Austria (identical texts) describe a winter water solution: 1:1 sucrose syrup placed directly above the brood nest 

provides accessible water during February–April when outdoor sources are frozen or inaccessible. Croatia recommends a 

simple DIY waterer made from a jar with a notched neck inverted on a plate, set out before the first warm days so bees establish 

it as their primary source. 

2.  COMPARATIVE TABLE 

Country Water source type Quantity / season Key requirement or legal status Special note 

Austria 1:1 syrup above brood nest Feb–Apr; 

outdoor water source when warm 
20 L needed Feb–Apr (high 

spring demand) Establish before first foraging flights Identical to Germany; 1:1 syrup as 

winter water supplement 

Belgium 
A natural source nearby (pond, pool or 

even a dripping tap); otherwise provide 

a dedicated bee waterer 

Especially important early in 

the season Not specified Place the waterer in the sun 

Croatia DIY jar waterer (notched neck inverted 

on plate) 

Establish early spring before 

bees imprint on other 

sources 
Clean, reliable, fixed position 

throughout season 
Place before first warm days; bees 

return to first source found 

Denmark Clean, accessible water source near 

apiary Year-round supply required LEGALLY REQUIRED under national 

beekeeping regulations 
Fixed position; refill or replace 

regularly 

Germany 1:1 syrup above brood nest Feb–Apr; 

outdoor water source when warm 20 L needed Feb–Apr Establish before first foraging flights Identical to Austria; syrup as early-

spring water supplement 

Greece Clean water source with float or mesh 

to prevent drowning 
0.5–1 L/day summer; >2 

L/day heat waves; 20–30 

L/day for 20–30 hives 

Establish early; fixed position; clean 

and fresh daily 
Attractiveness may be increased 

with salt or mild additives 

Hungary Fresh, chlorine-free water; rainwater or 

filtered water is especially good Not specified 
A continuous supply of clean water 

supports thermoregulation and food 

processing 

Give waterers stable landing 

surfaces such as pebbles or cork so 

bees do not drown 

Italy Clean water source with float, mesh, or 

cork surface 0.5–1 L/day in summer Establish before first spring flights Ensure bees can land safely to 

prevent drowning 

Poland Clean outdoor water source, active 

before first spring flight 
Year-round; increased 

demand in spring 
Establish before first foraging flight of 

the year 
Absence linked to 'May disease' 

(spring dysentery from dehydration) 

Slovakia Clean, accessible water source near 

apiary 
Year-round; increased in 

summer Establish before first spring flights Not specified further 

Slovenia Water source placed 8–10 m from 

apiary; 1 g sea salt per 10 L 
2 dL/day spring; 4 dL/day 

summer (>35.5 °C) 
Fixed position; established before first 

spring flights 

Salt additive increases 

attractiveness; float prevents 

drowning 

Spain Clean, accessible water source near 

apiary Year-round supply Establish before first spring flights Fixed and consistent position 

throughout season 

Sweden Clean, accessible water source near 

apiary 
Year-round; increased in 

summer Establish before first spring flights Not specified further 
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“Not specified” indicates information not explicitly provided in the national practice description. 
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3.11 Choose the Right Feeder for Your Needs 

Category: Good Beekeeping Practices / Feeding and Nutrition Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Choosing the appropriate feeder type directly affects feeding efficiency, robbing risk, and colony disturbance. The main 

categories available across participating countries are: frame (division board) feeders hanging inside the hive between brood 

frames; top (crown board) feeders placed above the brood box; bucket or container feeders inverted over a holed crown board; 

and entrance feeders inserted into the hive entrance. Each type offers different capacity, ease of refilling, and suitability for 

different seasons and purposes. 

Internal feeders (frame, top, bucket) are strongly preferred because they keep the sugar source hidden from external foragers 

and robbers. Entrance feeders are widely discouraged — their open design exposes syrup to passing foragers and can trigger 

robbing, particularly during dearth periods. Germany and Austria describe up to six feeder variants including a Ziploc bag used 

as an emergency feeder by placing it directly on top of the frames and piercing it slightly.  

The choice of feeder also depends on the season and feeding purpose. Greece specifies that liquid feeders should only be used 

when ambient temperature exceeds 12–14 °C; below that threshold, solid feeds (fondant) should be used instead. Slovakia 

distinguishes a large 7.5 kg top feeder for single-batch autumn feeding from a smaller frame feeder suited for cold-spring 

stimulation. Denmark recommends fondant in packs placed directly on the bearer bars via a crown board with a hole, 

minimising colony disturbance during winter and early spring. 

2.  COMPARATIVE TABLE 

Country Feeder types used Preferred type Not recommended Key note 

Austria Frame, top, bucket/container, crown-board, Ziploc 

bag (emergency) Internal feeders (frame or top) Entrance/trough 

feeders 
Identical to Germany; up to 6 types 

described 

Belgium 
Solid feeds need no special device (laid on the top 

bars or over the crown-board hole); the syrup 

feeder chosen is by personal preference 

Feeding only a little syrup at a 

time is usually best Not specified For solid feed, leave a hole in any 

packaging so the bees can reach it 

Croatia Frame, top, bucket, entrance Frame or top feeder (internal) Entrance feeder 

(robbing risk) 
Seal wooden feeders with beeswax 

after cleaning 

Denmark Crown-board feeder, fondant packs on bearer bars, 

frame feeder, bucket 
Fondant packs via crown board in 

spring/winter Not specified Fondant packs via holed crown 

board to avoid disturbing cluster 

Germany Frame, top, bucket/container, crown-board, Ziploc 

bag (emergency) Internal feeders (frame or top) Entrance/trough 

feeders 
6 types described; Ziploc bag as last-

resort emergency feeder 

Greece Frame feeder, top feeder, internal bucket feeder Internal feeder (frame or top) External feeders; 

open containers 
Only liquid feeding if T > 12–14 °C; 

below that temperature use fondant 

only 

Hungary Internal feeders (frame feeders and in-hive 

containers) 
Internal frame feeders, especially 

in cool periods and for autumn 

and winter feeding 
Not specified 

Internal feeders release less scent, 

reducing robbing, and let bees feed 

without leaving the hive 

Italy Pocket/frame feeder, donut/top-ring feeder Internal feeders (pocket or donut) External or entrance 

feeders 
Pocket vs donut feeder: different 

capacity and access design 

Poland Frame feeders, top/crown-board feeders, bucket 

feeders, bottom feeders with pull-out access Frame or top feeder Entrance feeders 

(robbing risk) 
Bottom feeder with pull-out access 

allows refilling without opening hive 

Slovakia Top feeder (7.5 kg capacity), frame feeder, drip 

feeder, entrance feeder 
Top feeder for autumn; frame 

feeder for cold spring 
Entrance feeder in 

dearth conditions 
7.5 kg top feeder suited for single 

large-batch autumn feeding 

Slovenia Frame feeder, top feeder, PVC bucket (slow-uptake) PVC bucket or top feeder for slow-

uptake method Entrance feeder PVC bucket with tube and mesh for 

slow-uptake; prevents robbing 

Spain Frame feeder, top feeder, bucket/container feeder Internal feeders External or entrance 

feeders 
Choose based on season, colony 

size, and feeding purpose 
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Sweden Frame feeder, top feeder; 5 types described Internal feeder Not specified 5 feeder types listed by Sweden; 

select by season and need 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4. Record keeping 

4.1 Record Harvest and Processing Data 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Recording harvest and processing data is a good beekeeping practice consisting of the systematic documentation of operations 

from honey extraction through processing, storage and packaging to sale. The underlying principle is traceability: each batch 

is linked, through dates and lot numbers, to its apiary of origin and to the operations and materials involved, so the chain from 

hive to consumer can be reconstructed. 

The practice begins at extraction, when harvest conditions, colony state and quantities are recorded, and continues through 

processing steps such as filtering, decrystallisation or freezing, and through storage and packaging. It supports quality control, 

since parameters such as moisture content are also logged, and underpins compliance with food safety and labelling legislation, 

including Regulation (EU) 1169/2011 and, for honey, Directive 2001/110/EC. 

It is commonly associated with complementary practices such as hive inspection logs and colony performance monitoring. 

2.  COMPARATIVE TABLE 

Country Harvest data recorded Processing and storage records Traceability and labelling 

requirements Digital tools mentioned 

Austria 

Date/weather, apiary location, 

colony state, harvest type, honey 

weight pre/post extraction, honey 

type 

Wax yield, quality control (moisture, 

residues), storage/filling dates, batch 

numbers, jar quantities, equipment, 

hygiene 

Sales linked to batch, customer 

feedback, legal documentation 

obligations 

Diary/forms, software or apps, 

photo/video; one-time licence 

and training cost 

Belgium 
Harvest date and method, plus the 

address of the honey (extraction) 

room and its last cleaning date 

Record the extraction and processing 

method used Not specified Not specified 

Croatia 
Honey/hive type, apiary location, 

extraction date, net quantity, 

person extracting 

Quantity per apiary, lab analysis after 

coarse filtration, storage in 300 kg barrels, 

decrystallisation below 40°C 

Mandatory labelling per Reg. (EU) 

1169/2011: name, composition, 

producer, quantity, dates, batch, 

origin 

Diary/forms, software or apps, 

photo/video documentation 

Denmark 
Yield by number of sealed frames 

per colony (¾ Langstroth frame ≈ 

1.5 kg); unique hive numbering 
Not specified Not specified 

Stadekort, national digital hive 

record system 

(mobile/tablet/PC) 

Germany 

Date/weather, apiary location, 

colony state, harvest type, honey 

weight pre/post extraction, honey 

type 

Wax yield, quality control (moisture, 

residues), storage/filling dates, batch 

numbers, jar quantities, equipment, 

hygiene 

Sales linked to batch, legal 

documentation obligations 
Diary/forms, software or apps, 

photo/video documentation 

Greece 

Site address, harvest date, 

quantity per apiary, weather, 

harvest method; blends: origin and 

batch share 

Standardisation register (products, 

quantities, packaging); decrystallisation 

below 40°C; separate pollen/royal jelly 

records 

Labelling per Dir. 2001/110/EC and 

Reg. 1169/2011; packaging invoices 

retained 

Standard recording sheet 

template; trend-monitoring 

systems 

Hungary 

For every product (honey, pollen, 

propolis, wax): harvest date, 

weather conditions and per-hive 

yields 

Keep records of processing steps for 

traceability Not specified Not specified 

Italy 
Honey type and quantity per 

extraction per apiary, linked to 

batch number 

Processing register (extraction, pollen 

cleaning, dehumidification); separate 

packaging register 

Purchase invoices for jars, lids and 

packaging retained Not specified 

Poland 
Harvest dates, quantities and 

method in apiary logbook with 

colony notes 
Processing method (drying, lyophilisation, 

freezing, heating), packaging dates Not specified Not specified 
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Slovakia 
Honey weighed per hive at 

extraction; pollen and wax 

weighed at collection 
Not specified Not specified Wireless electronic scales; visual 

frame inspection as alternative 

Slovenia Extraction and traceability data 

per food safety legislation 
Quality checks: moisture content, sensory 

characteristics 
Framed as legal requirement for 

quality/safety compliance 
Apps and software for 

structured data entry 

Spain 
Apiary of origin, hive count, 

collection date, product type, yield 

per apiary/hive 
Decapping, centrifuging, filtering, 

decanting, storage, packaging logged 
Batch linked to origin, particularly 

for organic or direct sale 
Registry lists; notebooks or 

computer 

Sweden Honey boxes harvested per colony, 

on a care card (skötselkort) 
Traceability hive to jar; origin apiary 

tracked 
Bihusesyn documentation 

framework; IP Sigill Biodling 

example card 
Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.2 Use a Recording Solution That Fits Your Needs 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Using an appropriate recording solution involves selecting a documentation system scaled to the operation's size and 

complexity. The underlying principle is that reliable, retrievable records enable informed decision-making: colony 

development, health status, applied treatments, and production data must be accessible at the apiary and searchable over 

time. No single format is universally optimal; the system chosen should be simple enough to maintain consistently across 

seasons yet sufficiently detailed to support management and health-monitoring decisions. 

Recording is performed at each hive inspection and covers routine parameters: colony strength, queen status, brood 

assessment, disease signs, varroa infestation levels, feeding requirements, and honey production. Methods range from paper 

hive cards and beekeeper diaries to spreadsheets and dedicated mobile applications. The appropriate format depends on 

operation scale, digital literacy, software language availability, and regulatory context; most national descriptions recommend 

a system that is consistent, actively used, and regularly reviewed between seasons. 

Formal recording obligations apply specifically to veterinary treatments, which require a dedicated journal in all regulatory 

contexts where medicinal treatments are administered. Operations subject to sanitary inspections, organic certification, or 

quality labelling are additionally required to produce printable, durable records regardless of any digital system in use. This 

practice is closely complementary to Practice 4.1 (recording harvest and processing data), together forming the information 

base for traceability, performance analysis, and long-term apiary improvement. 

2.  COMPARATIVE TABLE 

Country Paper recording methods Digital tools and apps Scale-based guidance Mandatory recording obligations 

Austria 

Beekeeper's diary (Imkereitagebuch) 

and per-hive stock cards 

(Stockkarten) in plastic sleeves kept 

at each hive 

Hivelog app for hive-level records; 

Excel for general diary and stock 

cards 

Not differentiated; paper and digital 

options presented as complementary 

layers for any operation 

Multi-year retention required; 

covers apiary location, diseases, 

treatments, medication stocks, 

harvest, processing, and feeding 

Belgium Not specified Not specified Not specified 

Keeping records lets you trace 

faults, plan the materials needed 

and track which queens perform 

best across seasons and 

generations 

Croatia 
Beekeeper's diary; brief spreadsheet 

entries; photography as 

supplementary documentation 

Computer spreadsheet (mentioned 

briefly) 
Explicitly described for small 

operations: few colonies on one or 

two apiaries 
Not specified 

Denmark 
Paper hive card (stadekort); simple 

physical in-apiary markers (stones, 

pins) for quick status overview 

www.stadekort.dk: free national 

digital hive card system from 

Danmarks Biavlerforening; mobile, 

tablet, and computer 

All scales; cautions against over-

recording, especially by beginners Not specified 

Germany 
Beekeeper's diary (Imkereitagebuch): 

dates and activities, harvest data, 

weather, colony condition, mite 

counts 
Not specified Not differentiated; diary presented 

as applicable at all scales Not specified 

Greece 
Handwritten notes on hive lid or 

notebook; physical markers (stones, 

vegetation) for quick apiary-level 

overview 

Mobile apps (weather, disease 

logging); Excel (sorting and charts); 

QR/RFID for large operations; smart 

sensors 

Small (20-30 hives): paper or 

markers; medium (30-100): apps or 

spreadsheets; large (>100): 

cloud/RFID/smart systems 

Not specified 

Hungary 

Simple and practical for smaller 

apiaries, usable in the field to note 

hive state, feeding dates and harvest 

amounts directly 
Not specified Paper recording suits smaller 

apiaries Not specified 

Italy Paper register or notebook for small 

operations; paper-printable records 

Computerised systems and apps for 

medium-large operations; apps 

recommended at all scales 
Explicit: small (few hives, 1-2 

apiaries) = paper; medium-large = 

Printable records required by 

sanitary authorities, fiscal bodies, 
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legally required even when digital 

system is used 
computerised; printable paper 

mandatory regardless of scale 
and certification bodies (organic, 

PDO) 

Poland 
Apiary book (książka pasieczna) for 

all inspection results; hive cards 

(karta ula) kept at the hive 

Excel files; specialised apps on tablet 

or phone, entered directly at the 

hive 
Not specified Not specified 

Slovakia 

Commercially available hive record 

sheets (úlové výkazy) or 

downloadable templates; filled on 

paper or printed 

Paid or free apps on computer or 

mobile; option to note on paper 

then transfer to digital 

More necessary with larger colony 

numbers; no explicit thresholds 

given 
Not specified 

Slovenia 
Beekeeper's diary or notebook; 

special forms; colour-coded markings 

and magnetic boards on hives 

Excel or Google Sheets; mobile apps 

(E-čebelar, BeeSmart, HiveTracks); 

RFID and QR codes 

Choice depends on time available, 

digital literacy, language access, and 

hobby vs. professional orientation 
Not specified 

Spain Notebooks or individual hive cards 

Excel, Google Sheets; BeeKeepPal, 

HiveTracks, ApiManager with GPS 

integration, automatic alerts, and 

cloud storage 

Flexible system; professional 

operations may aggregate data by 

geographic zone rather than per 

apiary 

Sanitary regulations and organic 

certification require full 

traceability records from apiary to 

consumer 

Sweden 

Care card (skötselkort) template from 

friskabin.se: swarm cells, 

interventions, queen status, plans for 

next visit 
Not specified Not specified; general guidance 

applicable at all scales 
Medication treatments require a 

mandatory record-keeping 

journal 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.3 Record Characteristics of Honey Bee Queens 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Recording queen characteristics involves documenting identification data, origin, breeding lineage, and performance across 

the queen's productive life. A unique identifier, typically an ICBA colour code corresponding to the birth year, is applied at 

marking and linked to hive records, enabling individual queen tracking across apiaries and seasons. Lineage data, including 

stud origin and certified breeding source, is retained alongside the queen's age to support replacement decisions and long-

term selection programmes. 

Behavioural and morphological traits are assessed during routine inspections and recorded systematically. Parameters 

commonly documented include defensive behaviour, swarming tendency, comb steadiness during handling, and brood pattern 

compactness. Some countries apply formal numeric rating scales: Denmark uses a five-point karakterskala covering 

temperament, comb steadiness, swarming propensity, and honey yield relative to the apiary average, while Poland employs a 

1-4 scoring system for defensive behaviour and swarming. Croatia operates a national breeding registry with individual queen 

identification cards (markica). 

Productivity parameters are recorded over successive seasons to inform breeding selection. Data captured include honey yield 

per colony, overwintering success, disease tolerance, particularly varroa resistance indicators, and brood compactness scores. 

Greece distinguishes colony classes (A, B, C) based on overall performance and links queen records to the subspecies profile 

of the local bee population. Recorded queen data supports both individual hive management and contribution to national or 

regional breeding improvement programmes where these exist. 

2.  COMPARATIVE TABLE 

Country Queen identification and marking Breeding origin and lineage Behavioural traits recorded Productivity parameters 

Austria 
ICBA colour code marking; 

consecutive numbering; entry on 

stock card (Stockkarte) or 

beekeeper's diary 

Breeding line and stud documented; 

provenance stated at purchase or 

own rearing 

Gentleness, swarming tendency, 

comb steadiness; standard trait 

categories noted at inspection 

Honey yield; brood compactness; 

overwintering survival; disease 

tolerance indicators 

Belgium Not specified Not specified 

Most colony traits stem from the 

queen's genetics and change once 

the colony is made up of her 

daughters 
Not specified 

Croatia 
ICBA colour code marking; 

individual numbering; national 

breeding registry identification card 

Breeding registry (Udruga 

uzgajivaca selekcioniranih matica); 

certified stud documentation 

required 

Temperament, swarming tendency, 

egg-laying pattern; assessed and 

noted at each inspection 

Honey yield; winter survival; varroa 

resistance indicators noted in 

beekeeper's diary 

Denmark 
ICBA colour code marking; year of 

birth and individual queen number 

recorded 

Breeding origin recorded; stud 

provider and breeding line specified 
Formal 5-point karakterskala: 

swarming tendency, temperament, 

comb steadiness assessed per season 

Honey yield in kg versus apiary 

average; Nosema, hygiene 

behaviour, and chalkbrood testing 

included 

Germany 
ICBA colour code marking; 

consecutive numbering; entry in 

stock card or beekeeper's diary 

Breeding line and rearing date 

noted; provenance (own rearing vs. 

purchased) stated 

Gentleness, swarming tendency, 

comb steadiness; standardised trait 

categories documented 

Honey yield; brood quality; winter 

survival; disease resistance traits 

noted per season 

Greece 
Colour code marking; numbering; 

colony class (A, B, C) linked to each 

queen record 

Queen origin and local subspecies 

profile documented; genetic source 

noted 

Defensive behaviour, swarming 

tendency, brood pattern; formal 

rating applied per colony class 

Colony productivity (honey, wax); 

winter survival; local subspecies 

adaptation assessed 

Hungary Not specified 
Record the queen's origin (own 

rearing or purchase) and her race 

(e.g. Carnica, Buckfast) 

Race gives an indication of the 

expected colony behaviour 

Laying rate and regularity, since 

abundant even brood indicates a 

strong healthy colony 

Italy 
ICBA colour code marking; 

individual number or letter; entry in 

field notebook or app 

Origin (own rearing vs. purchased) 

and rearing date noted; breeding 

line documented if known 

Gentleness, swarming tendency, 

comb steadiness; egg-laying rate 

noted at inspection 

Honey yield; brood compactness; 

overwintering performance; 

disease tolerance indicators 
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Poland 
ICBA colour code marking; 

numbering; formal 1-4 scoring 

system applied at time of marking 

Origin and rearing details noted; 

breeding line recorded if certified 

stock used 

Defensive behaviour (1-4 scale); 

swarming tendency (1-4 scale); comb 

steadiness assessed 

Honey yield; brood compactness; 

winter survival; varroa tolerance 

indicators linked to queen 

Slovakia 
ICBA colour code marking; 

numbering; record on hive card or 

digital app 

Breeding origin and provenance 

noted; selection for varroa 

tolerance prioritised 

Gentleness, swarming tendency, 

hygienic cleaning behaviour; standard 

categories recorded 

Honey yield; brood quality; winter 

survival; natural varroa fall data 

linked to queen record 

Slovenia 

ICBA colour code marking; 

individual number; entry in 

beekeeper's diary or QR-linked 

record 

Origin (own rearing vs. purchased), 

rearing date, and breeding line 

documented 

Gentleness, swarming tendency, 

comb steadiness; personal scoring 

scale applied 

Honey yield; overwintering success; 

disease tolerance; brood 

compactness rating noted 

Spain 
ICBA colour code marking; unique 

colony number; entry in field book 

or digital management app 

Queen origin, breeding line, and 

rearing date documented in colony 

management record 

Defensive behaviour, swarming 

tendency, gentleness, comb 

steadiness; production-related traits 

Honey yield; brood pattern quality; 

winter survival; colony population 

development rate 

Sweden 
ICBA colour code marking; 

numbering; entry on skotselkort 

(care card) or equivalent 

Breeding origin and provenance 

recorded; selection for disease 

tolerance noted where applicable 

Temperament, swarming tendency, 

comb steadiness; notes entered on 

care card per inspection 

Honey yield; winter survival; varroa 

infestation levels; brood 

compactness documented 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.4 Keep Records of Breeding Activities and Colony Conditions 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Recording breeding activities and colony conditions involves maintaining a structured history of queen rearing events, selection 

outcomes, and management interventions. For each breeding cycle, records specify the queen's origin, rearing date, stud 

details, and any selection test results. Colony performance is tracked alongside: strength in frames of bees and brood, honey 

yield, behavioural assessments, and overwintering outcomes. These records serve as the primary reference for evaluating 

selection programme progress across multiple seasons. 

Health and disease data are integrated into colony condition records at each inspection. Parameters typically documented 

include disease signs on brood and adult bees, varroa infestation levels determined by standardised methods, and the date, 

type, and outcome of all applied treatments. In countries subject to Regulation (EU) 2019/6, Italy specifies retention of 

veterinary treatment registers for at least five years for commercial operations and any beekeeper placing products on the 

market. 

Apiary location and site conditions are recorded in conjunction with colony data, particularly for migratory operations. Fields 

commonly documented include apiary GPS coordinates or descriptive address, available forage sources, access conditions, and 

proximity to other apiaries. Croatia provides a practical abbreviation system for rapid field notation covering brood quality 

grades, varroa treatment codes, queen status, and management interventions, enabling complete documentation with 

minimal writing time during hive inspections. 

2.  COMPARATIVE TABLE 

Country Breeding and queen rearing 

records 
Colony performance 

parameters Disease and treatment records Apiary location and site data 

Austria 

Queen rearing date, stud, selection 

test results, breeding line; 

outcome of each rearing event 

noted 

Colony strength in frames; 

honey yield; brood 

compactness; overwintering 

survival; behaviour scores 

Disease signs; varroa monitoring 

(fall counts, sticky board); 

treatment type, product, date, and 

outcome 

Apiary location; access conditions; forage 

sources; GPS coordinates for migratory 

operations 

Belgium Not specified Not specified Not specified 
Note-keeping habits vary: many 

beekeepers record less over time as they 

build a mental overview, though written 

records remain valuable 

Croatia 
Queen ID, origin, rearing date, 

stud, selection results; 

abbreviation codes (Q, G, etc.) 

used 

Brood quality grades L5-L3; 

colony strength; honey yield; 

behaviour; population 

development 

Varroa natural fall; acaricide codes 

(VAP, ZV); treatment outcome; 

disease signs with abbreviations 

Apiary location; GPS or address; pasture 

source noted; migratory route 

documented if applicable 

Denmark 
Queen origin, rearing date, 

breeding line; selection trait scores 

from karakterskala system 

Colony strength; honey yield 

versus apiary average; winter 

survival; brood compactness 

score 

Varroa monitoring data; treatment 

type and timing; notifiable disease 

events documented separately 

Apiary location registered in central 

bigaardsregister (cbr.lbst.dk); forage 

sources noted 

Germany 
Queen rearing date, stud details, 

breeding line, selection outcomes; 

rearing method noted 

Colony strength; honey yield; 

brood quality and compactness; 

winter survival; trait assessment 

Disease signs (AFB, EFB, DWV); 

varroa fall counts; treatment type, 

product, dose, and outcome 

Apiary location; microclimate notes; 

distance from neighbouring apiaries; 

forage access conditions 

Greece 
Queen origin, breeding line, colony 

class (A/B/C); rearing events and 

selection outcomes noted 

Colony strength (frames of 

bees); honey yield; brood 

pattern; winter survival; colony 

class 

Disease presence; varroa levels 

monitored (>3% threshold for 

intervention); treatment records 

Apiary location; microclimate and forage 

conditions; local subspecies landscape 

documented 

Hungary 

Record queen introduction, the 

forming of breeding nuclei, 

breeding periods and the pace of 

colony development 

Queen status and age, colony 

strength and which hives 

perform best 
Not specified Not specified 

Italy 
Queen ID, rearing date, origin, 

stud; selection results included in 

breeding programme records 
Colony strength (frames); honey 

yield; brood compactness; 

Veterinary treatment register 

required for commercial 

BDA-registered apiary location; site 

access; forage; organic certification data 

(Reg. EU 2018/848) 
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overwintering success; 

behaviour 
operations (>=5 years, Reg. EU 

2019/6); varroa monitoring 

Poland 
Queen origin, rearing date, stud 

details, breeding line, selection 

scores (1-4 scale) documented 

Colony strength; honey yield; 

brood quality; winter survival; 

defensive behaviour score 

Disease events (chalk mummies, 

sick brood cells, bee mortality); 

preventive procedure dates 

recorded 

Apiary location; legal registration details 

with county veterinary authority 

(powiatowy lekarz weterynarii) 

Slovakia 

Queen records from practices 4.2 

and 4.3 integrated; varroa 

tolerance as primary breeding 

criterion 

Colony strength; honey yield; 

winter survival; natural varroa 

fall data over the full season 

Varroa thresholds (spring, peak 

season, autumn); treatment type, 

product, and date; drug register 

Apiary location; registration data; pasture 

sources; compliance with veterinary 

monitoring regulations 

Slovenia 
Queen origin, rearing date, stud, 

and selection outcomes 

documented in beekeeper's diary 

Colony strength; brood quantity 

and quality; honey yield; 

overwintering performance 

noted 

Disease signs; varroa fall 

monitoring; treatment type and 

date; DVP (veterinary actions 

journal) 

Apiary location; type (stationary or 

migratory); forage sources and site 

conditions noted 

Spain 
Queen origin, rearing date, 

breeding line, stud; selection event 

outcomes documented in records 

Colony strength; honey yield by 

zone; brood pattern quality; 

winter survival; population 

development 

Disease signs; varroa treatment 

records; sanitary records for 

traceability and organic 

certification 

Apiary GPS coordinates; forage sources; 

transhumance routes; distance from other 

apiaries 

Sweden 
Queen origin, rearing date, 

selection outcomes; disease 

tolerance notes on skotselkort 

Colony strength; honey yield; 

winter survival; varroa 

infestation level recorded over 

season 

Varroa monitoring data; 

medication journal (mandatory by 

law); treatment type and outcome 

Apiary location and site conditions; forage 

sources; access notes documented where 

applicable 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.5 Mark Hives That Need Subsequent Attention 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Marking hives that require follow-up action enables the beekeeper to identify priority colonies at a glance without reopening 

every hive. The method is applied when an intervention cannot be performed immediately. A visible, non-intrusive marker 

placed on the hive exterior serves as a physical reminder that a specific problem was identified and a follow-up inspection or 

intervention is needed. 

Physical marking systems vary but typically involve common materials placed on or against the hive: a stone, branch, coloured 

pin, or adhesive sticker positioned to be visible at apiarian distance. Some countries assign meanings to marker positions or 

colours, enabling the beekeeper to distinguish the type of problem without reopening the hive. The physical marker is always 

supplemented by a written or digital record specifying the observation, the hive identifier, and the intended follow-up action. 

Several countries also record how urgently a colony needs attention. Croatia distinguishes routine follow-up from cases 

requiring an immediate response, such as suspected American foulbrood. Greece uses a colour code, red for suspect or 

problematic colonies, yellow for those needing a recheck, green for normal status, and blue for queen rearing or reproductive 

management, giving a rapid visual overview of the whole apiary. Sweden and Slovenia place stones on the hive roof, later 

transcribing the information to the care card or beekeeper's diary. 

2.  COMPARATIVE TABLE 

Country Physical markers used Notation system at the hive Follow-up recording method Urgency classification 

Austria 
Stone, branch wedged in lid, or 

coloured sticker; stable and 

clearly visible from outside 
Not specified; marker indicates attention 

needed; details noted in diary or stock card 

Beekeeper's diary 

(Imkereitagebuch), stock card 

(Stockkarte), or digital app (Hivelog) 

Not specified; urgency inferred 

from nature of observed 

problem at time of visit 

Belgium A stone on the hive roof, or 

another personal code 

Stone position codes queen status: centre for 

a laying queen, a side for a virgin or newly 

introduced queen, a corner for queenless or 

to be replaced 
Not specified Not specified 

Croatia 

Brick, stone, branch, or 

inverted hive roof placed on 

hive; chalk writing on rear 

panel 

Chalk notation on rear of hive: date and 

observations; “control” written for urgent 

cases 

Notes photographed with mobile 

phone before leaving apiary; 

follow-up documented in diary 

Explicit protocol: disease 

suspicion = immediate; missing 

brood with abundant adults = 

14-day recheck 

Denmark 
Coloured pins, blocks, ribbons, 

or other markers; beekeeper 

defines meaning of each 

colour 

Personal colour system: one colour per 

problem type (disease, queen issue, feeding 

need) 

Stadekort.dk digital hive card; 

paper stadekort as complementary 

physical record 

Not numerically specified; 

marker + diary notation; 

notifiable disease requires 

separate report 

Germany 
Stone on hive lid or branch 

wedged under cover; must be 

visible and stable outdoors 

Not specified; marker indicates hive requires 

attention; specific notes entered in diary or 

stock card 

Beekeeper's diary 

(Imkereitagebuch) or stock card; 

digital app option mentioned 

Not specified; urgency 

determined by nature of the 

observed problem at inspection 

Greece 
Coloured pins, adhesive labels, 

or coloured tape on lid; 

permanent marker; QR tags for 

larger ops 

Standardised colour system: red 

(suspect/problem), yellow (recheck), green 

(normal), blue (queen/breeding) 

Hive inspection form (paper or 

app); structured re-inspection 

schedule linked to problem type 

Defined intervals: brood 

symptoms 3-7 days; varroa post-

treatment reassessment; weak 

colony weekly 

Hungary Coloured tape or labels Not specified Keep an observation log for the 

marked hives 

Flag hives with health problems, 

low population or reduced 

stores as needing regular 

attention 

Italy 

Stone, grass blade, or twig 

placed on hive; externally 

visible and stable during the 

visit 

Field notebook entry; or note on paper strip 

or masking tape placed in the cover board 

Field notebook (quaderno di 

campagna); management app if 

used; masking tape note in cover 

board 

Not specified; observed problem 

recorded in notebook triggers 

follow-up at next apiary visit 

Poland 
Stone, waterproof sticker, or 

coloured pin placed on hive; 

visible without opening 
Not specified; marker type indicates colony 

requires inspection or intervention 
Beekeeper's diary or hive card; 

digital app on tablet or phone at 

apiary level 
Urgency determined by problem 

type; swarm management 
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(removing queen cells) cited as 

typical case 

Slovakia 
Stone or coloured sticker 

placed on hive; visible from 

within apiary without opening 

Marker linked to hive number in record 

system; specific notes entered in diary or app 

Hive record sheet (ulovy vykaz) or 

digital app; photo documentation 

optional supplement 

Cross-references practices 4.1-

4.4 for context; no explicit 

urgency classification described 

Slovenia 

Stone or object on roof; 

coloured pins or nails on hive 

body or frame; QR codes 

optional 

Coloured indicators encode reason: varroa, 

colony strength, swarming, queen, feeding 

need 

Beekeeper's diary; digital apps; QR 

code linked to digital notes for each 

colony 

Reasons listed by implicit 

priority: varroa monitoring, 

colony strength, swarming 

preparation 

Spain 

Stone, wood, or natural 

material on lid; partially 

inverted cover; indelible 

marker on hive 

Stone or wood coding: number or cardinal 

position on lid encodes specific condition 

type 

Field notebook or digital app; 

traceability record updated at next 

apiary visit 

Deferred interventions classified 

by condition: disease, swarming, 

supers needed, weakness, 

feeding 

Sweden 

Stones placed on hive roof in 

different positions or 

arrangements encoding the 

observation 

Stone position on roof encodes the 

observation made during the inspection visit 
Stone roof markings transcribed to 

skotselkort (care card) after return 

from apiary 

Not specified; position-based 

stone system enables rapid 

apiary-level visual overview 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.6 Record the Health Status of Colonies 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Recording colony health status involves documenting, at each inspection, the clinical condition of each colony relative to 

expected norms for the season. Parameters recorded include colony strength in frames of bees and brood, queen presence 

and laying pattern, brood compactness, food stores, and any observed signs of disease on adult bees or brood. Slovakia 

specifies that health encompasses all of these factors, not only disease signs or parasitic infestation, giving a comprehensive 

view of colony viability across the year. 

Varroa destructor monitoring is the most widely described health-recording priority. Quantitative methods, including natural 

mite fall over a defined period, powdered-sugar roll, alcohol wash, or sticky board counts, are applied at defined intervals and 

results linked to treatment thresholds. Germany and Austria specify sticky bottom boards (Stockwindel) for natural fall counts. 

Slovakia provides apiary-calendar thresholds (spring more than 3 per day, peak season more than 5, autumn more than 3 per 

24 hours). Greece cites a threshold of more than 3% infestation during the active period as requiring immediate intervention. 

Health records are supplemented with data on mortality events, notifiable disease suspicions, and laboratory test outcomes 

where samples are submitted. Denmark identifies a list of notifiable pathogens and pests, including American foulbrood, 

European foulbrood, stone brood, small hive beetle, Tropilaelaps mites, tracheal mites, and the Asian hornet, that trigger a 

mandatory notification obligation separate from routine records. Italy specifies that standardised varroa monitoring methods, 

are preferred over informal observation to ensure data comparability over time. 

2.  COMPARATIVE TABLE 

Country Parameters recorded at each 

inspection Varroa monitoring approach Veterinary and treatment records Recording tools and frequency 

Austria 
Colony strength, queen status, brood 

condition, stores, disease signs (AFB, 

EFB, DWV), mite levels 

Natural mite fall on sticky board 

(Stockwindel); mite counts; 

treatment efficacy assessed after 

each treatment 

Treatment type, product, dose, date, 

and outcome recorded; legal 

recording obligations apply 

Stock cards and beekeeper's 

diary; digital apps or 

spreadsheets; monthly minimum 

during active season 

Belgium Diseases encountered and treatments 

carried out Not specified 
Legally required data must be kept 

when treating with a chemical 

medicine (currently only Varroa 

medicines are authorised) 

Record on hive cards or in a 

beekeeping diary 

Croatia 
Brood appearance and adult bee 

behaviour; changes indicating 

disease; varroa natural fall data 

Natural mite fall monitoring; 

acaricide efficacy recorded (method 

and average fallen mites per period) 

Varroa treatment dates, products, 

method, and outcome noted in 

beekeeper's diary 

Beekeeper's diary; photographic 

records of chalk hive notes; 

recording at each inspection visit 

Denmark 
Colony health and strength; disease 

signs; notifiable pathogen presence; 

varroa infestation level 

Varroa level monitored; high 

deformed wing virus incidence 

signals high varroa pressure 

requiring action 

Notifiable diseases: contact local bee 

inspector; no self-treatment for 

notifiable pathogens permitted 

Stadekort.dk digital hive card; 

paper stadekort; records updated 

at each inspection visit 

Germany 
Disease signs (AFB, EFB, DWV, 

nosema), varroa fall counts, colony 

strength, brood, queen, stores 

Mite fall counts via Stockwindel 

(sticky bottom board); counts used 

to determine treatment timing 

Treatment date, type (formic or 

oxalic acid), product, dose, and 

outcome; post-treatment follow-up 

Stock cards, beekeeper's diary, 

digital apps; monthly minimum 

during active season; special 

inspections 

Greece 
Population (frames of bees), queen 

health, brood morphology, disease or 

parasite signs, stores, behaviour 

Alcohol wash, sugar roll, or natural 

fall; >3% during active period = 

immediate intervention required 

Treatment records required; EU 

Regulation 2019/6 cited; treatment 

based on diagnosis not calendar date 

Handwritten diary, digital apps, 

hive photos, smart scales; weekly 

inspections during active season 

Hungary 

State of larvae, bees and hive interior, 

and disease signs such as larval 

discolouration, unusual smells or 

weak activity 

Not specified Not specified 
Observe every hive regularly, 

since timely detection enables 

quick intervention 

Italy 
Colony ID, date, weather, queen and 

brood status, colony strength, 

symptoms on brood and adult bees 

Natural fall counts or sugar roll 

(standardised methods preferred 

for data comparability); level noted 

Field notebook mandatory; 

treatment register required for 

commercial operations; apps 

available 

Field notebook (quaderno di 

campagna) plus register or 

spreadsheet; notes taken at every 

apiary visit 
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Poland 
Disease changes (chalk mummies, 

sick brood cells, dead bees before 

hive); mortality events recorded 

Varroa preventive procedure dates 

recorded (queen isolation for 

broodless period to improve 

efficacy) 

Date and nature of each preventive 

or treatment action; record traces 

disease course and colony losses 

Beekeeper's diary or hive record 

sheets; digital apps on tablet or 

phone at the apiary 

Slovakia 
Queen presence, brood condition, 

food stores, colony strength, and 

varroa fall; comprehensive view 

Natural fall monitoring year-round; 

spring >3/day, peak season >5, 

autumn >3/24h as action thresholds 

Drug use records mandatory under 

Paragraph 10; varroa is the only 

condition permitting drug treatment 

Hive record sheets (ulove vykazy) 

or digital app; recorded at each 

inspection throughout the season 

Slovenia 
Anomalous bee behaviour, colony 

strength, brood uniformity, food 

stores, disease signs at each visit 

Varroa fall counts; nosema signs, 

viral disease (deformed wings), and 

poisoning signs noted if observed 

Date and type of varroa treatment; 

DVP (veterinary actions journal) 

required as official document 

Paper notebook or forms; digital 

apps; QR codes for colony-specific 

records; per-inspection recording 

Spain 

Population, brood pattern, food 

stores, clinical signs (varroa, 

foulbrood, nosema, viruses), 

mortality 

Regular varroa quantification by 

standardised sampling methods; 

key longitudinal indicator recorded 

Sanitary records for official 

inspection, organic certification, and 

food safety traceability 

Field notebook or digital 

database; longitudinal data 

retained for seasonal trend 

comparison 

Sweden 
Diseased or infected colonies, 

mortality events, varroa infestation 

levels recorded across the year 

Varroa infestation level recorded 

annually; medication journal 

template available at friskabin.se 

Mandatory medication journal; 

treatment type and outcome 

recorded; friskabin.se template 

available 

Care card (skotselkort); digital 

journal at friskabin.se; recorded 

at each inspection visit 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.7 Be Informed About Currently Authorised Veterinary Products 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Beekeepers are required to use only veterinary medicinal products currently authorised in their country for treatment of honey 

bee colonies. The list of approved products changes as market authorisations are granted, renewed, or withdrawn; consultation 

of official national registries maintained by the veterinary or regulatory authority in each country is therefore necessary before 

each treatment season. Using unauthorised, incorrectly applied, or expired products risks colony damage, illegal residues in 

bee products, and development of parasite resistance. 

Varroa destructor control is the primary context in which authorised products are applied, as the mite is the only pest for which 

veterinary medicinal products are routinely used across all 11 countries. Approved treatment categories include synthetic 

acaricides such as amitraz, coumaphos, flumethrin, and fluvalinate; organic acids including oxalic acid and formic acid; and 

botanical preparations such as thymol. The appropriate choice depends on the season, brood presence, ambient temperature, 

whether the operation is certified organic, and national regulatory restrictions on each active substance. 

Regardless of country, the same treatment record-keeping obligations apply when authorised products are used: the date, 

product name, method, duration, dose, and an efficacy indicator must be recorded in the veterinary actions journal on the day 

of treatment, and the record must be retained for a minimum period, five years in Austria, Slovakia, and Italy. Rotation of active 

substances is recommended across all countries to reduce the risk of acaricide resistance. Treatment is to be applied only after 

infestation levels have been quantified by a standardised method. 

2.  COMPARATIVE TABLE 

Country National approval authority and registry Authorised products and active 

substances 
Prescription and purchase 

requirements 
Treatment record-keeping 

obligations 

Austria 
AGES (federal food safety agency); 

aspregister.basg.gv.at; BASG approval list; Regulation 

(EU) 37/2010 

Organic acids (formic, oxalic), thymol, 

amitraz; authorised per EU Regulation 

37/2010 

Many products available 

without prescription at 

pharmacies or beekeeping 

suppliers; some require 

vet prescription 

Record on day of 

treatment; 5-year 

retention; must state time, 

type, number of 

treatments, apiary, 

beekeeper 

Belgium Not specified 
Only bee medicines against Varroa are 

currently authorised, and the list 

changes regularly 

Available at the pharmacy 

without a vet's 

prescription 
Not specified 

Croatia 

Official sources: the Veterinary and Food Safety 

Directorate (Uprava za veterinarstvo i sigurnost 

hrane), the AZOP Register of Authorized Veterinary 

Medicinal Products (VMPs), and the annual list of 

approved veterinary medicinal products (PDF). 

Authorised varroa products per VMP 

register; biotechnical methods used in 

combination with products 

Prescription required for 

some products; purchased 

at veterinary pharmacy; 

receipt and packaging 

retained 

Date, method, duration, 

dose, efficacy (average 

mites fallen per 7-10 days); 

prescription and receipt 

kept 

Denmark 
National tradition of minimal veterinary drug use; 

varroa.dk strategy; bisygdom.dk for disease 

guidance 

Organic acids and biotechnical 

methods (varroa.dk); veterinary drugs 

not used for nosema or brood diseases 

Only authorised methods 

permitted; consult current 

legal requirements before 

each treatment season 

Records via stadekort.dk; 

varroa treatment 

outcomes noted; notifiable 

disease events reported 

separately 

Germany 
National veterinary registry; Regulation (EU) 

37/2010; registration with veterinary authority 

required 

Authorised acaricides and organic 

acids per EU Regulation 37/2010; 

consult current national approved list 

Products available at 

pharmacies, beekeeping 

suppliers, or via 

veterinarian; prescription 

required for some 

Treatment type, date, 

product, dose, and 

outcome recorded; legally 

mandated documentation 

Greece Ethnikos Organismos Farmakon (EOF); EU Regulation 

2019/6 (from 2022); eof.gr approved product list 

Amitraz (APITRAZ, APIVAR), 

coumaphos (CHECKMITE), fluvalinate 

(APISTAN), oxalic acid (VARROXAL, 

OXYBEE), formic acid (FORMICPRO, 

VARROMED), thymol (API-LIFE VAR, 

APIGUARD, THYMOVAR) 

Authorised products from 

veterinary pharmacies; 

eof.gr for current product 

list; licensed products only 

Treatment register 

mandatory; EU Regulation 

2019/6 for traceability; 

active substance rotation 

required 
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Hungary 
NEBIH (National Food Chain Safety Office), which 

publishes the current list of authorised veterinary 

products with their uses and restrictions 
Not specified Not specified Not specified 

Italy IZS Abruzzo e Molise (vetinfo.it prontuario); IZS delle 

Venezie (annual varroa guidelines); national registry 
Products listed in national prontuario 

at vetinfo.it; annual varroa treatment 

guidelines from IZS delle Venezie 

Authorised products only; 

available at veterinary 

pharmacies; legal 

obligation applies to 

registered products 

Treatment register 

mandatory for commercial 

operations; 5-year 

retention under Regulation 

(EU) 2019/6 

Poland Urzad Rejestracji Produktow Leczniczych; Urzedowy 

Wykaz at rejestry.ezdrowie.gov.pl/rpl 

Products from national authorised list; 

three authorisation routes (national, 

mutual recognition, decentralised) 

Products obtained per 

national authorisation 

category; legal purchase 

only from registered 

channels 

Treatment records 

maintained; veterinary 

monitoring obligations 

under Paragraph 10 apply 

Slovakia Ustav statnej kontroly veterinarnych biopreparatov a 

liečiv Nitra; SVPS product list updated annually 
Varroa treatment products only (list 

updated annually); natural preventive 

supplements also available 

Some products require 

prescription; others 

without; natural 

supplements freely 

available without 

prescription 

Veterinary actions book 

mandatory (Paragraph 10, 

Government Regulation 

320/2003); dosage 

instructions followed 

Slovenia 
Veterinary Faculty Ljubljana (vf.uni-lj.si); JAZMP 

(jazmp.si) publishes authorised veterinary product 

list 

Authorised varroa products per JAZMP 

list; VF NVI provides prescriptions and 

specialist advice 

DVP (Dnevnik 

veterinarskih posegov) 

required for purchase; 

obtained via vet 

concession org or VF NVI 

DVP is official document; 

one per KGM-MID; all 

purchases, treatments, 

and veterinary services 

recorded 

Spain 
Ministerio de Agricultura; official registries of 

authorised veterinary products; periodic 

consultation required 

Authorised products from national 

registry; rotation and correct dosage 

required to prevent residues and 

resistance 

Specialist veterinarian 

advice recommended; 

products obtained from 

official registries and 

channels only 

Full traceability records 

required for organic 

certification, food safety 

compliance, and legal 

inspection 

Sweden 
Lakemedelsverket (Swedish Medical Products 

Agency); search lakemedelsfakta for bee species 

classification 

Products registered for bees in 

Sweden; current list available at 

Lakemedelsverket website 

Products purchased 

through authorised 

channels; consult updated 

registry before each 

treatment season 

Medication journal 

mandatory by law; 

treatment type and 

product recorded at time 

of each treatment 

“Not specified” indicates information not explicitly provided in the national practice description. 
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4.8 Identify Your Apiary and Colonies 

Category: Good Beekeeping Practices / Record-keeping Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Apiary and colony identification comprises two distinct obligations: registration of the apiary with the competent national 

authority and visible display of the registration number or owner information at the site, and individual marking of each colony 

to enable tracking in management records. Both are required for traceability and regulatory compliance. In all 11 countries, 

apiary registration is mandatory, though the administering authority, the registration number format, and the specific display 

requirements at the site vary by national legislation. 

Individual colony identification is implemented through sequential numbering, colour coding, and physical labels applied to 

the hive body or, for movable-component systems, to the fixed stand position. Croatia provides the most technically precise 

guidance on this distinction: for AZ hives (fixed structure), the label is attached to the hive body because the structure does 

not change; for Langstroth (LR) hives, labels are assigned to the stand position rather than hive components. 

Digital identification technologies are described by several countries as supplements to physical marking. Croatia proposes QR 

codes linked to a colony database, with chalk notes photographed after each inspection and uploaded automatically. Greece 

describes precision beekeeping systems incorporating QR codes, RFID tags, and smart hive sensors monitoring weight, 

temperature, and bee activity. Slovenia notes the cultural significance of the painted hive front panel (panjska koncnica), which 

historically served as both colony identification and bee orientation aid. Slovakia specifies that colour marking should use small, 

distinct marks rather than full hive surfaces, citing bee colour vision research. 

2.  COMPARATIVE TABLE 

Country National registration system Apiary signage requirements Individual colony marking 

methods 
Digital or advanced 

identification 

Austria 
VIS (Veterinary Information System); mandatory 

from 1 colony; TKZVO Paragraph 36a; biannual 

count reporting (April 30, October 31) 

VIS registration number 

permanently displayed; 

weatherproof sign; some states 

require name, address, and 

phone 

Sequential numbering per 

apiary; letter prefix used to 

distinguish multiple apiaries in 

colony records 

VIS system is digital; app-

based management tools 

complement national 

registration 

Belgium 
Register permanent apiary locations with the 

FAVV when registering as a beekeeper; temporary 

migration sites need not be registered but their 

addresses must be kept 

Not specified Not specified Not specified 

Croatia Registration with veterinary authority required; 

apiary code linked to owner identity and site 

Sign at apiary entrance with live 

bee warning, owner data, and 

contact information; mandatory 

Hierarchical code: apiary 

abbreviation + colony number 

(e.g., LP1-LP60); AZ hives: label 

on hive; LR: on stand position 

QR code system proposed for 

large operations: chalk 

notation photographed after 

visit and uploaded to 

database 

Denmark 
Central bigaardsregister (cbr.lbst.dk); all apiaries 

must be registered; used for movement health 

certificates 

Name plus address or phone 

required if apiary is outside 

owner's own property; legal 

requirement 

Individual colony numbering 

recommended for precise 

inspection records, honey yield 

tracking, and breeding work 

cbr.lbst.dk digital register; 

movement health certificates 

issued digitally; stadekort.dk 

for colony records 

Germany 
Paragraph 1a Bienenseuchenverordnung: 

mandatory registration with veterinary authority 

before starting 

12-digit registration number (8-

digit municipal code plus 4-digit 

operation number) displayed at 

apiary plus owner contact 

information 

Sequential colony numbering; 

marked in beekeeper's diary 

and stock cards at each 

inspection 

Online registration available; 

digital management tools 

recommended alongside 

official registration 

Greece 
Mandatory beekeeping passbook and YPAAT 

declaration for professional and declared 

beekeepers 

Owner name, phone, and apiary 

code displayed; inspections by 

YPAAT authorities 

Colony numbering (e.g., A-01, 

A-02); frame marking; physical 

indicators; colour coding by 

management group 

QR codes, smart hive sensors, 

cloud management systems; 

precision beekeeping 

frameworks described 

Hungary Not specified Not specified 
Visible weatherproof labels or 

painted numbering on each 

hive 
Not specified 
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Italy 
Mandatory BDA (Banca Dati Nazionale) Anagrafe 

Apistica registration; official sign downloaded 

from BDA 

Official identification sign from 

BDA; weatherproof; prominently 

displayed; mandatory at all 

apiaries 

Colony ID optional but 

recommended; sequential 

number, letter, permanent 

marker, or fired brand or tag 

BDA is national digital 

database; app integration 

available for real-time 

management and inspection 

records 

Poland 
Registration with powiatowy lekarz weterynarii 

(county veterinarian); applies to all beekeepers 

including hobbyists 

Registration data includes apiary 

location, activity type, and owner 

details 

Colony identification linked to 

registered apiary in county 

veterinary records 

From March 2026, mandatory 

registration of every apiary; 

digital submission to county 

veterinary authority 

Slovakia Registration with veterinary authority; apiary 

identification documented in veterinary records Not specified 
Not specified Not specified 

Slovenia 
Registration with veterinary authority; cebelnjak 

(beehive house) type and location documented in 

DVP 

Apiary location and type 

documented in Dnevnik 

veterinarskih posegov (DVP) 

Colony numbering; painted 

panjske koncnice (hive front 

panels) as traditional 

identification and orientation 

aid 

QR codes linked to digital 

colony records; mobile app 

integration; traditional front 

panel painting preserved 

Spain 
Ministerio de Agricultura registration; apiary 

registration number on visible sign; legal 

requirement 

Registration number sign clearly 

visible from outside apiary; legal 

compliance requirement 

Unique number per colony; 

coloured labels or metal plates; 

colour or symbol coding for 

visual recognition at distance 

Digital databases or 

management software 

(BeeKeepPal, HiveTracks, 

ApiManager) with GPS and 

cloud storage 

Sweden Registration with relevant authority; standardised 

identification system for apiaries and colonies 

Basic apiary identification; no 

specific signage requirement 

described beyond owner contact 

information 

Apiary named; hive positions 

on stand numbered or named; 

flexible system adapted to 

beekeeper's needs 

Digital care cards at 

friskabin.se used for 

management records 

“Not specified” indicates information not explicitly provided in the national practice description. 
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5. Routine (preventive) hygiene practices  

5.1 Store Beekeeping Materials, Wax, and Feed Hygienically to Prevent Contaminations 

Category: Good Beekeeping Practices / Hygiene and Biosecurity Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Hygienic storage of beekeeping equipment, wax, and feed is a fundamental biosecurity measure preventing disease 

transmission, wax moth infestation, and cross-contamination of hive products. All materials — from wooden hive bodies to 

honey-contact equipment — represent potential vectors for American foulbrood, Nosema, and Varroa if not cleaned, dried, 

and correctly stored before being placed back in service. 

Storage premises must be dry, clean, well-ventilated, and protected from rodents, wax moths, and chemical contaminants. 

Tools are cleaned — and where appropriate disinfected — after each use, then stored separately from honey and feed. Beeswax 

is kept in cool, dark, sealed, odour-free containers; feed (syrups, protein cakes) at 5–25°C in sealed packaging to prevent 

fermentation; honey in stainless steel or food-grade vessels at 10–20°C. 

Several countries recommend short-term freezing of stored combs at −20°C as a cost-effective wax moth control measure. 

Acetic acid (80%) additionally destroys wax moth stages and Nosema spores. Equipment from diseased colonies must be 

disinfected before re-use or kept strictly separate to prevent transmission between apiaries. 

2.  COMPARATIVE TABLE 

Country General storage conditions Wax storage Feed storage Pest and contamination control 

Austria 

Dry, clean, ventilated rooms; tools 

cleaned with soap after each use; 

stored separately from food and 

honey. 

Dry, cool room in food-grade 

containers; clean and infected combs 

kept separate (10–20°C). 

Sealed containers, separated from 

contaminated materials or 

chemicals. 

Regular disinfection of tools; clean 

clothing and gloves recommended. 

Belgium 
A tidy, organised storage room; do 

not leave material lying around 

the apiary 
Not specified Not specified 

Clean up spilled honey or syrup at once 

and disinfect equipment regularly, since 

loose material risks spreading disease 

and triggering robbing 

Croatia 

Dry, clean rooms protected from 

moisture, dust, and rodents; 

records of cleaning, disinfection, 

and storage maintained. 

Sealed, labeled containers or shelves 

in dark, cool place; block wax on 

clean shelves. 

Cool, dark storage; refrigeration 

may be needed to preserve 

nutritional value of supplements. 

Freezing at −20°C destroys most wax 

moth stages; no comb exchange with 

diseased or suspect colonies. 

Denmark 

Only cleaned and disinfected 

equipment stored; dry, ventilated 

premises; materials from diseased 

apiaries kept separate. 

Combs stored hanging for air 

circulation; frozen before storage; 

stored dark and cool. 
Not specified. 

Freeze combs to kill wax moth eggs and 

larvae; label frames clearly to avoid 

mixing between apiaries. 

Germany 
Dry, cool rooms to prevent mould; 

honey stored separately; regular 

scraping of boxes and frames. 

Stored in cool, separate area; 

material from diseased colonies 

disinfected and kept apart. 
Sealed, clean containers. 

Propolis can be recycled as natural 

antimicrobial; diseased-colony 

materials kept separate and 

disinfected. 

Greece 
Clean, ventilated, dry, dark 

storage; temperature-stable, away 

from extreme fluctuations. 

Stored in airtight containers in cool, 

dark place; kept away from 

chemicals, paints, and contaminating 

substances. 

Sugar syrup in sealed food-grade 

containers, cool and dark; pollen 

paste frozen at −18°C. 

Freezing 24–48 h at −18°C for wax 

moth; acetic acid for Nosema spores; 

sulfur fumigation by experienced 

beekeepers only. 

Hungary Dry, cool and well-ventilated, with 

humidity control In airtight, food-grade containers In airtight, food-grade containers 
Airtight containers keep out wax moths 

and rodents, while humidity control 

limits mould and wax moth 

Italy 
Closed, orderly, clean warehouse; 

separate spaces for honey, wax, 

and equipment; EU Reg. CE 

852/2004 compliance. 

Cool, dry, clean location away from 

veterinary medicines, detergents, or 

fuels; stainless steel or food-grade 

containers. 

Solid and liquid feeds in sealed 

containers in clean, cool, dry 

rooms, away from animals. 

Protection from rodents, wax moths, 

and insects; correct labelling for batch 

traceability. 
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Poland 

Dry, shaded, wind-protected; 

large apiaries need a dedicated 

ventilated room; air conditioning 

prevents wax moth. 

Cool place (0–25°C); stored loose in 

stacks or boxes; kept separate from 

pollen combs to avoid pests. 

Sugar, syrups, and protein cakes in 

original or resealed packaging; 

stored clean and dry at 5–25°C. 

Ventilated or air-conditioned storage; 

honey combs in cool, rodent-proof, 

thermally insulated rooms; acetic acid 

in stored combs. 

Slovakia 
Hygiene and equipment cleaning 

described in a separate dedicated 

article on this platform. 
Not specified. 

Stored in sealed containers; only 

required quantity prepared; 

consumed as soon as possible. 
Not specified. 

Slovenia 
Tools cleaned after each use; 

stored in dry, clean room separate 

from food and honey. 

Clean combs stored separately from 

infected ones (Nosema, mould); 

honey in stainless steel, food-grade 

plastic, or glass at 10–20°C. 

Feed stored away from potentially 

contaminated containers or 

chemicals to prevent cross-

contamination. 

Regular disinfection of tools and 

containers; clean work clothing and 

disposable gloves. 

Spain 
Clean, dry, ventilated warehouse; 

periodic pest inspection; proper 

rotation and labelling; away from 

chemicals. 

Wax melted and filtered before 

storage; stored in sealed, opaque 

containers protected from light and 

moisture. 

Syrups and protein pastes in 

sealed containers; high 

temperatures avoided to prevent 

fermentation or degradation. 

Periodic inspections for wax moths and 

rodents; traps; preventive cleaning; 

disposal of deteriorated materials. 

Sweden 
Storage space appropriate to 

purpose and free from foreign 

odours that could contaminate 

honey. 
Not specified. Not specified. 

Stacks arranged to prevent animal 

access to wax frames and 

contamination of stored materials. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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5.2 Comb Management of Honey Frames After Extraction 

Category: Good Beekeeping Practices / Hygiene and Biosecurity Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Proper post-extraction comb management determines the sanitary quality of stored combs and the health of colonies in 

subsequent seasons. Freshly extracted frames retain residual honey, pollen, and moisture that attract wax moths and support 

microbial growth. The standard first step is returning frames to the originating colony for bees to clean, dry, and repair wax 

damage before combs are retrieved for storage. 

Combs must then be stored in conditions that prevent wax moth infestation, mould, and accumulation of chemical residues. 

Effective methods include cold storage, freezing at −18 to −20°C for 2–48 h (killing most wax moth life stages), and treatment 

with 80% acetic acid vapour (effective also against Nosema spores). Combs are stored in dry, ventilated, dark premises in 

stacked supers with mesh screens to allow air circulation. 

Old, darkened brood combs accumulate acaricide residues, pathogen spores, and successive layers of pupal casings that 

progressively narrow cell diameter. Systematic comb retirement and melting is therefore an integral part of long-term 

biosecurity. Combs from colonies with confirmed or suspected American foulbrood must never be reused and must be 

destroyed immediately. 

2.  COMPARATIVE TABLE 

Country Return to colony for cleaning Storage conditions Wax moth protection method Comb renewal and disease 

handling 

Austria 

Combs returned to colonies 

immediately after extraction, even 

if honey-moist or slightly damaged; 

bees clean and repair rapidly. 

Dry, well-ventilated rooms or 

dedicated cabinets with mesh 

screens; frames loosely spaced 

for air circulation. 

Freezing at −18°C for 2 h destroys most 

wax moth stages; 80% acetic acid 

effective against wax moths and Nosema 

spores. 

Old wax stored separately; dark 

brood combs retired and melted; 

periodic rotation to reduce 

pesticide accumulation. 

Belgium 
Let the bees lick the frames clean 

by placing them back in the supers 

for at least 1-2 days after the last 

harvest 

Not specified Store them in a way that prevents wax 

moth attack 
Keep previously brooded frames 

separate from clean combs before 

remelting 

Croatia 
Combs returned to colonies if no 

disease signs and nectar flow 

continues; bees clean and reuse 

them promptly. 

Dry, ventilated premises or mesh-

screened cabinets; maximum 8 

frames per super, openings sealed 

with mesh and tape. 

Freezing at −18°C for 2 h destroys most 

wax moth stages; 80% acetic acid 

disinfects against wax moths and 

Nosema spores. 

Records maintained on comb 

rotation, disinfection, and 

renewal; dark or damaged combs 

discarded or melted. 

Denmark 
Frames returned to same colony for 

approximately one day; added in 

the evening to reduce robbing risk. 

Dry, cool, ventilated, protected 

from bees, wasps, mice, and wax 

moths; frames hung with air 

space between them. 

Freezing for approximately 24 h before 

storage kills wax moth eggs and larvae; 

ventilation and light reduce wax moth 

activity. 

Combs from AFB-suspected 

colonies not reused; melt or 

destroy immediately. Old dark 

combs retired. 

Germany 

Combs ideally returned to colonies 

immediately after extraction; bees 

clean residual honey and repair 

wax. 
Cool storage room Not specified. Not specified. 

Greece 
Combs placed in a super above the 

brood nest; bees clean residual 

honey within a few hours; never 

placed outside to avoid robbing. 

Dry, dark, cool, well-ventilated 

space; frame stacks with air gaps 

between supers. 

Freezing at −19°C for 24–48 h (non-toxic, 

no residues); 80% acetic acid vapour for 

wax moths and chalkbrood spores; SO₂ 

fumigation (hazardous — experienced 

beekeepers only). 

Combs replaced every 2–3 years; 

old combs accumulate pesticide 

residues and narrow cells; avoid 

exchanging frames between 

colonies. 

Hungary 

Clean frames manually right after 

extraction with lukewarm water 

and a soft brush rather than 

returning them to the colony 

Dry frames fully in a well-

ventilated, dry place; handle and 

extract in a closed room 
Not specified Not specified 

Italy 

Frames returned to colonies after 

extraction using bee escapes for 

efficient removal; bees clean and 

dry combs. 

Stored in closed warehouse until 

next season. Not specified. Not specified. 
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Poland 

Frames placed in supers in an air-

conditioned room (~15°C) where 

wax moths cannot oviposit; 

alternatively returned to colonies 

for a few days. 

Refrigerated storage (~15°C) 

preferred; alternatively in stacked 

supers on mesh floor with acetic 

acid vessel at top, covered with 

roof. 

Refrigeration at ~15°C prevents wax 

moth oviposition; freezing at −1°C for 5 h 

as alternative; acetic acid vapour in 

sealed stacked supers. 
Not specified. 

Slovakia 
Combs dampened, returned to 

colonies above brood box with 

queen excluder for 2–3 days; added 

in the evening to reduce robbing. 

Stacked supers with mesh 

screens; cold airflow through 

stacks prevents wax moth 

without full sealing. 

Cold air circulation through mesh-

screened supers; specialised cabinets 

with active air circulation and cooling 

available but costly. 

Old dark brood frames exchanged 

with clean super frames; old 

frames melted, disinfected, and 

reused or burned if too old. 

Slovenia 

After extraction, combs sorted 

immediately by age; young, light 

combs saved for next season; old, 

dark combs set aside for melting. 

Optimal: refrigerator at 7°C, dry 

and ventilated, with frames 

spaced for air circulation. 

Refrigeration at 7°C completely stops wax 

moth development; without refrigerator: 

ventilated, dry, dark room with mesh-

bottomed cabinets. 

Dark combs retired and melted 

regularly; light clean combs 

reused; renewal reduces disease 

load and cocoon accumulation. 

Spain 

Combs returned to colony for 48 h 

bee-cleaning after centrifugation; 

reduces microbial load and 

improves comb condition. 

Cool, dry, ventilated storage; 

protected from humidity and 

direct light; no liquid honey 

residues to prevent fermentation. 

Cold treatment or modified low-oxygen 

atmosphere to control wax moths. 

Only structurally sound, healthy 

combs stored; very dark, 

deformed, or old combs melted; 

wax rotation every 3–5 years. 

Sweden Not specified. 
Stored away from foreign odours 

to avoid contamination of future 

honey; old wax with brood 

residues or pollen removed. 

Removing old wax with brood residues 

and pollen reduces wax moth attraction; 

cold storage reduces infestation risk. 

Old wax melted to prevent wax 

moth; clean, drawn super frames 

retained for next season. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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5.3 Regularly Clean the Beekeeping Equipment and Facilities 

Category: Good Beekeeping Practices / Hygiene and Biosecurity Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Regular cleaning and periodic disinfection of beekeeping equipment and facilities are primary biosecurity measures preventing 

the spread of American foulbrood, European foulbrood, Nosema, and viral diseases. Paenibacillus larvae spores can survive 

for decades in wooden hive components and tools; effective cleaning interrupts this reservoir. The practice encompasses all 

contact points: hive bodies, frames, tools, honey extraction rooms, storage premises, and protective clothing. 

Cleaning begins with mechanical removal of wax, propolis, and debris, followed by washing with hot water and appropriate 

detergents. Physical disinfection methods — flaming wooden parts with a gas torch, boiling in sodium hydroxide, steam 

treatment, or exposure to sunlight and frost — complement chemical agents including organic acids, disinfectants, and 

alcohols. Hive material determines the applicable method: wooden parts are typically flammable; plastic and metal parts are 

washed. 

Equipment used on diseased or suspect colonies must be kept strictly separate and undergo thorough disinfection before 

contact with healthy colonies. Protective clothing and gloves must be washed regularly. Extraction rooms and storage premises 

require hygiene standards consistent with food-contact environments: washable floors and walls, pest exclusion, and adequate 

drainage and ventilation. 

2.  COMPARATIVE TABLE 

Country Equipment cleaning method Facility and premises hygiene Physical and chemical disinfection 

agents 
Special measures for diseased 

colonies 

Austria 

Tools cleaned with soap and water 

after each use; special attention to 

uncapping forks, scrapers, 

extractors, and sieves; dried and 

stored separately from food. 

Honey stored separately in stainless steel 

or food-grade containers at 10–20°C; 

storage areas kept clean. 

Occasional disinfection with 

approved agents; flaming for 

wooden parts where applicable. 

Equipment from diseased 

colonies stored separately and 

thoroughly disinfected before re-

use. 

Belgium 

Clean and disinfect stored hive 

material and tools over winter, 

since stored frames can spread 

disease the next season 

A clean environment reduces the 

presence of disease spores and benefits 

bee health (El Agrebi 2021) 
Not specified Not specified 

Croatia 

All tools washed immediately after 

use with water and detergent; 

metal parts flammable; wooden 

parts scraped then treated with 

disinfectant; 80% alcohol or caustic 

soda for disinfection. 

Extraction room, equipment storage, and 

apiary kept clean; separate sinks for 

equipment and personal hygiene; clean 

clothing worn; floors and work surfaces 

regularly cleaned and disinfected. 

80% alcohol, caustic soda, flaming; 

damaged parts replaced; physical 

inspection after cleaning. 

Dedicated tools for diseased 

colonies; no use on healthy 

colonies without full 

disinfection. 

Denmark 

Wooden frames and hive bodies 

scraped mechanically then flamed 

with gas torch; metal and plastic 

parts washed in hot water with 

soda or mild detergent; rinsed and 

dried completely. 

Extraction room and storage kept clean; 

washable floors and walls required; 

premises bee-tight to prevent robbing. 

Gas torch for wooden parts; 

sodium carbonate (soda) wash for 

metal and plastic; disinfectants as 

needed. 

Combs from AFB-suspected 

colonies destroyed. Reusable 

equipment from diseased 

colonies disinfected per official 

protocols; metal parts boiled in 

soda solution. 

Germany 

Regular scraping of supers and 

frames to remove propolis; tools 

washed with water after use; stored 

clean and dry. 

Cool, dry rooms to prevent mould; honey 

stored separately; storage areas regularly 

cleaned. 

Basic cleaning with water and 

cleaning agents; propolis collected 

and reused as natural 

antimicrobial. 

Equipment from diseased 

colonies stored separately and 

disinfected; not used on healthy 

colonies without treatment. 

Greece 

Mechanical cleaning with scraper to 

remove propolis and wax; thermal 

disinfection with propane torch on 

wooden surfaces until slightly 

brown. 

Honey extraction facility: surfaces, 

extractors, pumps, and filters cleaned 

with hot water and detergent after each 

use, then dried; pests excluded. 

Flaming; boiling in NaOH solution 

for 20 min; acetic acid for stored 

frames; 10% sodium hypochlorite 

(20 min immersion) for tools; 

steam cleaning. 

Equipment from sick or suspect 

colonies isolated; never used on 

healthy colonies without full 

disinfection; possible destruction 

of hive parts if AFB confirmed. 

Hungary Regular cleaning schedule for all 

equipment (extractors, frame 

scrapers, honey filters); hot water 

Regular cleaning of storage rooms, 

processing rooms, and apiary; floors, 

walls, and work surfaces maintained to 

prevent pest settlement. 

Disinfectants effective against 

bacteria, viruses, and pests but 

safe for bees and beekeeping 

products; toxic chemicals avoided. 

Pest control measures (traps, 

natural repellents) for storage 

areas; thorough disinfection 

after disease outbreaks. 
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and appropriate detergents after 

each use. 

Italy 

Hive bodies, hive tools, and all 

flammable materials sterilised with 

gas torch whenever possible; non-

flammable materials cleaned with 

appropriate beekeeping-grade 

disinfectants. 

Honey extraction room and equipment 

cleaned regularly; EU Reg. CE 852/2004 

compliance. 

Gas torch; approved beekeeping 

disinfectants; regular washing of 

protective clothing and gloves. 

Contaminated equipment 

treated or discarded according 

to disease type; strict cross-

contamination prevention. 

Poland 

Wooden equipment (hives, frames) 

flamed with gas torch before 

foundation insertion; Styrofoam 

hives cleaned with hot detergent 

water. 

Extractors and honey-contact equipment 

washed with hot water and dried after 

each use; motors serviced regularly; 

stored dry. 

Physical: high temperature, fire, 

hot water, steam, sunlight, 

freezing. Chemical: quicklime, 

organic acids, formalin, alcohols, 

detergents. Protective clothing 

washed in hot water and ironed. 

AFB: hive disinfected with 2% 

NaOH solution only; frames and 

combs with brood burned 

completely. NaOH not used 

routinely on wood as it 

penetrates pores and harms 

bees. 

Slovakia 

Mechanical cleaning with brush and 

warm water for metal tools and 

extractors; wooden parts scraped 

then gently flameed to kill 

pathogens. 

Extraction room floor swept; dead bees 

burned rather than placed in municipal 

waste; tiled floors cleaned with 

detergents. 

Gas torch for wooden parts (hives, 

frames); plastic components 

(queen cages, feeders) not 

flameed; cleaning agents on tiled 

floors. 

Not specified. 

Slovenia 

Thorough annual cleaning of apiary 

house, frame cabinets, and all tools; 

disinfect tools after cleaning or use 

disposable gloves; same 

disinfection protocol as hives if 

materials are not heat-sensitive. 

Floors swept regularly; honey water not 

fed back to bees (potential disease 

vector); do not lend large metal 

equipment (extractor) to other 

beekeepers. 

Flaming and lye for wooden parts; 

alternative methods for heat-

sensitive materials; burning of 

low-value items when disinfection 

is impossible; hot water with 

detergent for large metal 

equipment. 

Hand-washing with soap and 

disinfectant or glove change 

between individual colony 

inspections, especially when 

disease is suspected. 

Spain 

Mobile equipment (extractors, 

uncapping knives, spatulas, 

buckets) cleaned immediately after 

use; hot water and food-grade 

detergents; authorised disinfectants 

when possible; rinsed and dried 

before next use. 

Extraction rooms, storage facilities, and 

refrigeration chambers cleaned 

periodically; debris removed, then 

disinfected with authorised agents; 

adequate ventilation and drying essential. 

Transport vehicles cleaned on floors, 

surfaces, and contact zones. 

Authorised disinfectants 

compatible with beekeeping 

activity; complete ventilation and 

drying after disinfection. 

Physical separation of honey 

processing area from storage to 

reduce cross-contamination risk. 

Sweden 

Frames in the brood nest replaced 

annually (not used for more than 

one winter); new clean frames with 

foundation substituted during the 

season. 

Transport from honey super to extraction 

room kept clean; boxes well-covered 

during transport to prevent 

contamination. 
Not specified. Not specified. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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5.4 Efficient Ventilation to Minimize Condensation in the Hive 

Category: Good Beekeeping Practices / Hive Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Efficient ventilation manages moisture inside the hive, which is the primary driver of condensation, mould growth, and winter 

colony losses. Metabolic water vapour produced by the winter cluster rises and condenses on cold surfaces such as the inner 

cover, forming droplets that fall on the cluster, increasing energy expenditure and disease risk. The management goal is to 

allow moist air to escape without creating cold draughts that impair thermoregulation. 

The most widely recommended design feature is the open mesh floor, which provides continuous passive air exchange at the 

hive base. The Varroa tray is used selectively: removed by default to maximise moisture drainage, partially or fully inserted in 

cold or exposed sites to limit heat loss. Upper ventilation openings, quilts or moisture-absorbing pads, and insulated inner 

covers address the complementary challenge of condensation at the top of the hive. 

Hive material significantly affects condensation dynamics: wooden hives are inherently breathable, while polystyrene hives 

trap moisture and require mesh floors as a mandatory feature. Apiary site selection — sunny, sheltered from wind, elevated 

from damp ground — is an upstream measure that reduces moisture input and complements ventilation hardware. In summer, 

fully open entrances support bee-fanning as the primary active air-exchange mechanism. 

2.  COMPARATIVE TABLE 

Country Primary ventilation method Hive design features Winter moisture management Summer and transitional 

management 

Austria 

Open mesh floor with adjustable 

Varroa tray as primary tool; tray 

position adjusted according to 

weather and site exposure. 

Insulated inner cover to reduce 

cold surfaces at top; moisture-

absorbing overlay (quilt or mat) 

optional above inner cover. 

Varroa tray removed by default for 

continuous moisture drainage; partially 

or fully inserted only in windy or high-

altitude locations. 

Entrance left fully open; additional 

ventilation through top hole if cover 

has openings; semi-shaded 

placement reduces overheating. 

Belgium 
Leave the feed hole open so 

moisture escapes upward through 

moisture-absorbing insulation 

above the crown board 

Not specified 
Especially important in the colder, 

wetter winter months, though some 

caution the insulation itself can get wet 

(Oliver 2020a) 

Not specified 

Croatia 

Natural air circulation via entrance; 

upper entrance or mesh-covered 

cover hole for moisture escape in 

winter without cold draught. 

Multi-layer roof insulation (straw, 

cardboard, plastic); internal 

partitions to reduce occupied 

space; mesh screens for upper 

winter openings. 

At least one opening maintained for 

moisture exit; upper entrance or mesh-

covered cover hole preferred over a 

wide lower entrance in winter. 

Entrance size adjusted to colony 

strength; weaker colonies require 

less ventilation to prevent chilling. 

Denmark 

Mesh floor combined with slight 

forward tilt and elevation from 

damp ground for passive moisture 

removal. 

Mesh floor; well-insulated, well-

maintained hive body without 

gaps or cracks; entrance kept 

clear of obstruction. 

Mesh floor functional year-round; hive 

elevated slightly from ground to avoid 

soil moisture; slight forward tilt drains 

condensate. 

Entrance fully open; mesh floor and 

optional roof ventilation prevent 

summer heat and moisture build-up. 

Germany 
Open mesh floor recommended; 

wood preferred over polystyrene to 

avoid condensation trapping; large 

entrance for summer bee-fanning. 

Wood construction preferred for 

natural breathability; mesh floor; 

Varroa slide partially 

compensates heat loss in cold 

sites. 

Varroa slide used to offset heat loss if 

needed; insulation of cover reduces 

temperature differential and 

condensation at top. 

Large entrance enables bee-fanning; 

workers regulate airflow by 

positioning at openings on hot or 

nectar-processing days. 

Greece 
Controlled upper ventilation exit 

for warm, moist air; moisture-

absorbing materials above frames 

to capture condensate. 

Perforated floor; moisture-

absorbing fabric or quilt above 

frames; adjustable entrance 

screens. 

Upper exit prevents condensate drip on 

cluster; absorbing layers collect and 

release moisture; balance between 

humidity removal and temperature 

stability. 

Debate between active top 

ventilation vs. sealed hive mimicking 

tree cavity with high thermal mass; 

wooden hives require active 

management. 

Hungary 

Ventilation openings at top and 

bottom (upper and lower 

entrances); hives positioned in 

areas with good airflow but 

sheltered from direct wind. 

Mesh floor; ventilated roof; 

adequate insulation to maintain 

temperature while allowing 

moisture exchange. 

Insulation of roof and hive walls 

combined with mesh floor; regular 

inspection and clearing of ventilation 

openings. 
Not specified. 

Italy Mesh anti-Varroa floor and 

entrance management as primary 

Mesh anti-Varroa floor; 

adjustable entrance; ventilated 

inner cover or top mesh; 

Small upper openings or holes in the 

inner cover allow moist air to escape; 

Manage entrance opening 

seasonally; bees ventilate by 
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tools; hives tilted slightly forward 

to drain condensate. 
untreated wood preferred for 

natural breathability. 
avoid damp or heavily shaded 

locations. 
fanning; human intervention should 

support this natural behaviour. 

Poland 

Gravitational ventilation (warm 

moist air exits via upper opening) 

supplemented by diffusion through 

mesh or deep floor. 

Small upper ventilation hole in 

inner cover or upper entrance 

with rodent-guard mesh; deep 

floor or mesh floor for diffusion. 

Air exchanged at least 5 times daily; 

upper ventilation hole allows CO₂ and 

vapour to escape; hygroscopic padding 

(wool, straw, moss) below inner cover 

absorbs excess moisture. 

Entrance fully open; upper and floor 

ventilation holes opened; mesh floor 

provides intensive bottom 

ventilation; bee fanning monitored 

and conditions adjusted. 

Slovakia 
Breathable top insulation with 

openings in cover board to allow 

warm vapour to escape while 

cluster stays warm. 

Open or mesh floor allows CO₂ to 

descend and exit; breathable top 

insulation; holes in cover board 

for vapour release. 

Sealed impermeable insulation 

increases condensation; breathable top 

insulation with cover holes lets vapour 

escape; cold air sinks, so floor 

insulation is unnecessary. 

Breathable top insulation removed 

in summer; good air flow via top 

hole in super and cover openings. 

Slovenia 

In AŽ hives: foam rubber panel on 

back wall; back door left open or 

removed; foam rubber insulates 

and allows vapour diffusion. 

AŽ hive with 5 cm foam rubber 

rear panel used year-round; rear 

door open or completely 

removed; air vents open at 

minimum. 

Foam rubber allows simultaneous 

insulation and vapour diffusion through 

the back wall; applied after final winter 

Varroa treatment. 

Same foam rubber system operates 

year-round without seasonal 

modification. 

Spain 

Controlled openings at lower and 

upper hive sections to remove 

excess moisture without creating 

cold draughts; bee-fanning 

supported. 

Insulating materials in lid and 

walls; hive elevated from ground; 

absorbent materials over inner 

cover to capture condensate. 

Balance between humidity removal and 

avoidance of cold draughts; hive design 

must support natural bee fanning 

behaviour. 

Controlled openings at both 

sections; insulating materials and 

elevation ensure stable internal 

temperature year-round. 

Sweden 

Hive material is the primary 

determinant: wooden hives 

breathe naturally; polystyrene 

hives require open (mesh) floor to 

remove condensation. 

Wooden hive: sealed floor 

sufficient; polystyrene hive: open 

or mesh floor mandatory to 

allow condensation drainage. 

Polystyrene hives without mesh floor 

accumulate condensation at base or 

inner cover, creating unfavourable 

conditions for overwintering bees. 
Not specified. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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5.5 Do Not Use Brood Combs in the Honey Super 

Category: Good Beekeeping Practices / Hygiene and Biosecurity Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Strict separation between brood combs and honey supers is a fundamental hygiene practice preventing honey contamination 

with larval and pupal metabolites, disease pathogens, and acaricide residues. Beeswax is lipophilic and accumulates acaricides 

(fluvalinate, coumaphos), pesticides, and environmental contaminants over successive brood cycles. When brood combs are 

placed in honey supers, these residues can migrate into honey, potentially exceeding Maximum Residue Limits and rendering 

the product unfit for sale. 

Brood combs can also harbour Paenibacillus larvae spores (American foulbrood) that survive in wax for more than 50 years, 

and contain larval excrement, cocoon layers, and pollen residues that darken honey colour, alter flavour, and raise humidity 

conducive to fermentation. A queen excluder between brood nest and honey super is the standard mechanical enforcement 

measure ensuring only clean, light-coloured honey frames are exposed to nectar. 

Regular brood comb renewal at a rate of approximately 25–30% per year — combined with a closed wax cycle using own 

cappings' wax — reduces cumulative residue accumulation, prevents progressive cell-size reduction from repeated pupal 

casings, and sustains colony health. Old, dark brood combs should be melted and wax recycled into new foundation. 

2.  COMPARATIVE TABLE 

Country Primary rationale Contamination and quality risks Separation and enforcement 

measure Comb renewal strategy 

Austria 

Brood combs increase 

contamination risk from pathogens, 

pesticides, and acaricides; honey 

quality and food safety reduced. 

Wax absorbs lipophilic acaricides (e.g., 

fluvalinate, coumaphos); larval 

excrement and cocoon remnants affect 

colour and taste. 

Brood combs not placed in honey 

super; colour-coded frame tops 

or stock cards used to document 

comb allocation. 

New or clean, residue-free combs 

used in honey supers; old dark 

brood combs retired and melted. 

Belgium 
Brood-box wax accumulates fat-

soluble pesticides from 

contaminated pollen and nectar, so 

keep it out of honey supers 

Fat-soluble pesticides such as 

chlorothalonil accumulate in brood-box 

wax (Mullin et al. 2010) 
Not specified Not specified 

Croatia 
Brood combs transfer infectious 

disease agents (AFB, EFB, Nosema, 

viruses), pesticide residues, and 

harmful substances to honey. 

Veterinary product residues and 

pathogens accumulate in brood wax; 

contaminated honey unfit for sale. 

Queen excluder between brood 

nest and honey super; no combs 

from unknown, suspect, or 

diseased colonies in super. 

Regular records on comb rotation 

and disinfection; old, dark, or 

damaged combs replaced with new 

foundation every season. 

Denmark 
Old brood combs accumulate 

disease spores, acaricide residues, 

and environmental pollutants; 

darken honey and alter flavour. 

Cell walls built up with cocoon layers 

progressively reduce cell volume; old 

combs more attractive to wax moth. 

Clean, light foundation in honey 

supers in modern beekeeping; 

brood combs excluded. 

Wax foundations replace old brood 

combs to provide a disease-free, 

residue-free honey storage 

substrate. 

Germany 

Honey super should be kept free of 

brood combs for practical and 

hygiene reasons; honey in brood 

combs darker and less saleable. 

Wax and brood combs absorb pesticide 

and acaricide residues; honey off-

flavoured and potentially non-

compliant. 

Keep honey super brood-free; 

use clean new frames where 

possible. 
Use clean, new frames (drawn or 

with foundation) in honey supers. 

Greece 
Old brood combs are reservoirs of 

lipophilic acaricide residues and AFB 

spores that accumulate 

cumulatively over brood cycles. 

Honey in contact with contaminated 

comb may exceed MRLs; AFB spores 

survive >50 years in wax; residue 

accumulation may select for Varroa 

acaricide resistance. 

Strict separation between brood 

frames and honey frames during 

both storage and use; queen 

excluder between sections. 

Systematic replacement of 25–30% 

of brood combs per year; old dark 

combs melted; wax recycled into 

new foundation. 

Hungary 
Keep honey pure, since brood 

frames are more prone to 

contamination and pests 

Brood frames are darker and heavier 

with wax and cocoon residue and 

attract wax moths 

Correctly identify brood frames 

and keep them out of the honey 

super 
Not specified 

Italy 
Brood nest frames not placed in 

honey super to avoid off-flavours 

(brood odour) and veterinary 

medicine residue transfer. 

Combs older than three years 

accumulate pesticides, heavy metals, 

and other contaminants harmful to 

bees and honey quality. 

Easier to enforce in hive types 

with different frame sizes for 

brood and honey (e.g., Dadant); 

less straightforward in Langstroth 

hives. 

Old brood frames regularly retired; 

EU Reg. CE 852/2004 requires 

optimal hygienic conditions for 

honey production. 
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Poland 
Queen excluder separates brood 

nest from honey super to prevent 

brood comb honey extraction. 

Very young brood must not be moved 

to honey super: blocks cells for 

extended periods and may trigger 

queen cell building, causing swarming. 

Horizontal or vertical queen 

excluder used; queen always 

confined to brood-nest side near 

the entrance. 

Dark combs with capped brood 

moved temporarily to super for cell 

release; only clean, light super 

combs used for honey extraction. 

Slovakia 
Repeated brood-nest comb use 

reduces cell diameter (accumulated 

larval skins) and concentrates 

acaricide drug residues. 

Even low residue concentrations 

detectable by laboratory analysis lead 

to honey being declared unfit for 

human consumption. 

Brood nest combs not transferred 

to honey supers. 

Closed wax cycle preferred: own 

beeswax recycled; brood frames 

exchanged with clean super frames; 

old frames melted, disinfected, 

reused, or burned. 

Slovenia 
Recommendation to use only virgin 

combs (newly built, never used for 

brood) for honey extraction. 

Virgin combs: light yellow to white, 

delicate, free from residues or brood 

history; ensure pure, uncontaminated 

honey. 

Virgin combs uncapped slowly 

and extracted at low extractor 

speed to avoid damage to fragile 

structure. 

Virgin combs returned to colony 

after extraction; bees clean and 

reuse them in the next season. 

Spain 

Brood combs contain larvae, pupae, 

and metabolic waste (excrement, 

exuviae) that contaminate honey 

and compromise hygienic quality. 

Contamination affects honey purity, 

shelf life, and marketability; brood 

presence raises humidity and may 

cause fermentation. 

Only honey-dedicated, clean, 

brood-free combs used in supers; 

strict zone separation enforced. 

Periodic wax renewal 

recommended (3–5 year cycle); 

cappings wax preferred for recycling 

as it is the purest. 

Sweden 
Old brood frames in honey supers 

risk contaminating honey with 

Varroa treatment residues and 

darkening honey colour. 

Old brood combs contain veterinary 

drug residues; honey colour darkened 

and flavour impaired. 

Avoid old brood frames in honey 

supers. 

Approximately 10 old brood frames 

replaced annually with new 

foundation to maintain wax 

rotation. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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6. Miscellaneous 

6.1 Honey Bee Welfare 

Category: Good Beekeeping Practices / Miscellaneous Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Honey bee welfare is an emerging field applying animal welfare science to managed colonies, recognising that bees display 

social, cognitive, and affective complexity comparable to some vertebrates. The Five Domains Model — covering nutrition, 

physical environment, health, behavioural interactions, and mental state — provides the most widely cited framework. The 

2024 New York Declaration on Animal Consciousness acknowledges that a realistic possibility of consciousness in insects exists 

and that this possibility must not be ignored in management decisions affecting bees. 

Core welfare dimensions shared across participating countries include diverse, sufficient nutrition from natural forage; disease 

management (particularly Varroa control) without unnecessary chemical burden; stable, well-ventilated hive conditions; 

minimal stress from handling and colony moves; and genetic selection for disease resilience. Welfare and productivity are 

framed as complementary: colonies with access to natural, diverse pollen have lower pathogen loads and better winter survival 

than supplement-fed equivalents. 

Climate change, habitat loss, pesticide exposure, and the arrival of invasive parasites — including Nosema ceranae, the small 

hive beetle (Aethina tumida), and the vespids Vespa velutina and Vespa orientalis — present growing threats to honey bee 

welfare that individual colony management alone cannot address. Farmer-beekeeper collaboration for landscape-scale floral 

diversity, reduction of agrochemical use in pollinator-foraging areas, and deliberate selection of locally adapted, disease-

resistant strains are welfare measures that complement and reinforce colony-level good practices. 

2.  COMPARATIVE TABLE 

Country Welfare framework / concept Nutrition and foraging 

environment Disease and health management Colony management and handling 

Austria 

Five Domains Model (Mellor 2020; 

Formato 2024) formally applied to 

bees; NY Declaration 2024 on 

insect consciousness underpins 

welfare consideration. 

Diverse pollen and nectar year-

round; supplement only when 

necessary; protein supplement 

quality critical (soy contains ~40% 

bee-toxic sugars). 

Varroa monitoring without 

synthetic chemicals where 

possible; smoke reduces inspection 

stress; avoid crushing bees; queen 

reproduction conditions 

monitored. 

Locally adapted colonies; bannwaben 

preferred over queen caging (queen 

continues egg-laying); natural swarming 

tolerated; drone brood removal an 

ethical trade-off, not automatic. 

Belgium 
The Five Domains model (Mellor et 

al. 2020): nutrition, physical 

environment, health, behavioural 

interactions and mental state 

Nutrition is one of the five welfare 

domains 
Health is one of the five welfare 

domains 

Behavioural interactions with the 

environment, other animals and people 

form another domain, all feeding into 

the colony's mental state 

Croatia 

Seven-pillar scientific approach: 

nutrition, stress reduction, Varroa 

control, comb renewal, biosecurity, 

local breed selection; native 

Carniolan bee (Apis mellifera 

carnica). 

Adequate, diverse, quality forage 

reduces stress and supports 

immune function; poor nutrition 

increases infection susceptibility. 

Regular Varroa monitoring; 

mechanical drone brood removal 

preferred; quarantine for suspect 

colonies; education and record-

keeping as biosecurity pillars. 

Minimal handling; stable hive 

microclimate; limited apiary moves; 

selection of locally adapted resistant 

subspecies; 9,036 beekeepers and 

446,372 colonies recorded (2025). 

Denmark 
Welfare = providing the best 

possible living conditions; minimise 

stress and disease, ensure good 

nutrition, enable natural behaviour. 

Sufficient food and clean water 

year-round; high-quality winter 

feed; diverse pollen and nectar; 

water needed for cooling and 

food dissolution. 

Consistent Varroa control; regular 

replacement of old brood combs; 

no introduction of disease via used 

material or bees from unknown 

sources. 

Calm, minimal handling; avoid 

unnecessary colony moves; queens 

selected for good temperament and 

productivity, replaced regularly; do not 

over-harvest honey. 

Germany 

Freely interpretable depending on 

beekeeper's attitude; no 

prescribed framework; covers food 

supply, location, avoiding harsh 

chemical Varroa treatments, 

ecological beekeeping. 

Location matters: nectar source 

availability, distance from 

intensive agriculture, sun/shade 

balance appropriate to hive type. 

Avoid chemical use for Varroa 

treatment; preference for 

ecological beekeeping with 

minimal synthetic-chemical 

intervention. 

Not specified 

Greece Holistic scientific approach; health 

metrics (colony strength, brood 

pattern, mite load); behavioural 

Diverse nectar and pollen sources 

near apiary; supplementary 

feeding only with caution; 

Integrated Varroa management: 

systematic monitoring, alternating 

treatments to avoid resistance; 

Proper smoker use to reduce stress; 

quick, calm inspections with minimal 

disturbance; continuous beekeeper 
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indicators (defensive behaviour, 

hygienic behaviour); beekeeper 

ethics code. 

sustainable harvest to ensure 

adequate winter stores. 
VSH queen selection reduces 

chemical treatment need. 
education; genetics as a long-term 

welfare tool. 

Hungary 

Practical welfare guidelines 

covering all major aspects without 

formal framework model; 

emphasis on biodiversity support 

and beekeeper continuing 

education. 

Diverse bee-friendly plants for 

continuous nectar and pollen; 

minimise sugar feeding; 

supplement with syrup or protein 

only in nectar-scarce periods. 

Regular health inspection of 

colonies; monitor Varroa and other 

parasites; appropriate treatments 

to prevent and control infection. 

Hive hygiene; ventilation and 

temperature regulation; stress 

minimisation; avoid unnecessary 

disturbance and colony moves; 

biodiversity support around apiary. 

Italy 

No defined welfare standards yet; 

Five Domains Framework 

referenced (Formato 2024); 

welfare assessed through good 

management meeting both 

individual bee and colony needs. 

Adequate nectar, honey, and 

pollen reserves year-round; hives 

placed near constant, diverse food 

sources. 

Good hygienic and sanitary state of 

hive; disease management using 

approved products; individual-bee 

and superorganism-colony 

perspectives both considered. 

Hives in suitable areas: sunny, well-

aerated, not excessively hot or humid; 

avoid overcrowded or heavily shaded 

apiary sites. 

Poland 

Welfare = good colony health and 

development, queen fertility, large 

pre-flow worker population, high 

productivity; climate change 

identified as primary systemic 

threat. 

Farmer-beekeeper cooperation 

for floral diversity from early 

spring to late autumn; flowering 

shrubs, trees, herbs, and cover 

crops reduce monoculture gaps. 

Climate change enables invasive 

pests new to bee-evolved 

defences: Varroa+viruses, Nosema 

ceranae, Aethina tumida, Vespa 

velutina; bees cannot cope without 

beekeeper help. 

Proper colony management (inspection, 

queen quality, Varroa control) for good 

development and health; ongoing 

beekeeper education is a key enabling 

factor. 

Slovakia 

Pragmatic approach without formal 

framework; core principle: 'happy 

bees = happy beekeeper'; welfare 

through optimal conditions 

enabling colony prosperity. 

Clean water access; quality 

supplementary feeding only when 

needed; prefer leaving natural 

honey stores over sugar-based 

substitutes. 

Chemicals used rationally per 

verified protocols; natural 

alternatives preferred; disease 

protection should not be 

prioritised above bee health; avoid 

unnecessary pesticide exposure. 

Pesticide-free location; accessible but 

not near busy roads; minimal 

interventions; inspections only in good 

weather; limit apiary moves to essential. 

Slovenia 

Focuses on ecological, economic, 

and cultural role of Apis mellifera 

carnica (Carniolan bee) rather than 

prescriptive welfare measures. 

Pollination value (~110 million 

EUR/year in Slovenian 

agriculture); bees as 

environmental bioindicators — 

healthy bees reflect a healthy 

environment. 

Not specified. 

207,799 colonies and 11,000+ 

beekeepers recorded (October 2023); 

Carniolan bee valued for calmness, 

resilience, and productivity in local 

conditions. 

Spain 

Five explicit welfare principles: 

adequate environment, sufficient 

quality nutrition, integrated 

disease management, natural 

behaviour expression, social and 

genetic colony integrity. 

Access to natural resources; safe, 

balanced nutritional supplements 

only when necessary; nutritional 

stress identified as a primary 

welfare threat alongside habitat 

loss. 

Integrated pest and pathogen 

management through evidence-

based strategies; technically 

supervised or veterinarian-led 

treatment; avoid overreliance on 

chemical agents. 

Conditions for natural behaviours (social 

organisation, grooming, 

thermoregulation); colony cohesion and 

genetic variability maintained for 

resilience; continuous training and 

research collaboration. 

Sweden 

No formal framework; welfare 

operationalised through a detailed 

management checklist; local bee 

adaptation to regional climate is a 

defining welfare determinant. 

Apiary placement: sunny, dry, 

sheltered; clean water source 

nearby; diverse nectar and pollen 

throughout season; do not keep 

more colonies than the 

environment can sustain. 

Disease prevention through regular 

comb renewal, equipment 

disinfection, and local breed 

selection; management rather than 

chemical treatment as primary 

disease strategy. 

Strong colonies only; right bees-to-

space ratio; annual new colony 

formation; regular queen replacement; 

avoid robbing and bee crushing; do not 

exceed apiary carrying capacity. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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6.2 Use of Wax Foundations 

Category: Good Beekeeping Practices / Miscellaneous Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Wax foundations are embossed beeswax sheets placed within hive frames that provide bees with a pre-formed hexagonal cell 

template, significantly reducing the energy expenditure required for comb construction. Since bees must consume 

approximately 6–10 kg of honey to produce 1 kg of beeswax, providing foundation redirects colony energy toward nectar 

foraging and honey storage. Foundations also enforce uniform worker-cell dimensions (~5.16 mm), limiting drone comb 

construction and facilitating comb inspection and honey extraction. 

Beeswax is lipophilic and accumulates acaricide residues, pesticides, and environmental contaminants over successive brood 

cycles, making wax quality and origin a central biosecurity concern. Foundations manufactured from chemically contaminated, 

adulterated (paraffin/stearin), or unknown-origin wax introduce these residues directly into the colony. Studies confirm that 

paraffin and stearin adulteration reduces brood survival and impairs key bee immune markers (phenoloxidase and lysozyme 

activity). Systematic annual rotation of brood combs at 25–33% per year is the standard strategy for preventing cumulative 

contamination. 

A closed wax cycle — melting own cappings and clean combs into new foundations rather than purchasing externally — is the 

recommended practice for minimising contamination risk and ensuring wax traceability. Alternative approaches include 

biodynamic natural comb building (Naturbau), where bees construct combs without foundation, preserving natural cell size 

variability; and top-bar hive systems using a minimal wax guide strip. These alternatives require more wax production by bees 

but reduce exposure to recycled contaminants and preserve natural comb-building behaviour. 

2.  COMPARATIVE TABLE 

Country Wax source and quality assurance Installation method and timing Renewal strategy and rotation Natural comb alternatives 

Austria 

Own recycled wax preferred — must 

be free of pesticide and synthetic 

Varroa-treatment residues; avoid old 

dark brood wax; purchased 

foundations require certification. 

Wire frames with heated wire 

embedding; for top-bar hives: 

single wax strip (one cell wide) at 

bar underside guides bees to 

build one comb per bar. 

Old dark wax avoided in new 

foundations; regular closed-cycle 

rotation from own cappings and 

residue-free combs. 

Top-bar hive with wax guide strip; 

empty wired frames (less stable); full 

natural comb building increases natural 

drone proportion. 

Belgium 

Foundation is usually made from 

recycled wax from old combs, 

whereas virgin wax built by the bees 

carries no contamination 
Not specified Not specified 

Letting bees build their own comb is 

healthiest since virgin wax is 

uncontaminated, though it costs them 

much food and lowers the honey yield 

Croatia 

Pure beeswax of known origin, ideally 

from own apiary; no paraffin, stearin, 

pesticide, or harmful substance 

residues permitted. 

Wire heated by electricity 

embeds foundation in frame; 1–

2 foundations per strong colony 

added between brood and honey 

frames in spring/early summer. 

Regular recycling and 

replacement with new 

foundations ensures hive hygiene, 

colony health, and reduces 

disease spread. 

Not specified. 

Denmark 

Clean, controlled wax free from 

disease spores, Varroa treatment 

residues, and pesticides; certified or 

own-origin wax strongly preferred. 
Not specified in detail. 

Regular replacement of old brood 

combs with new foundations 

eliminates accumulated disease 

spores, chemical residues, and 

wax moth attraction. 

Not specified. 

Germany 

Always verify wax origin — no 

diseases or pesticide residues; 

certified origin important; poor-

quality wax poses disease transfer 

and residue risks. 

Inserting frames with or without 

foundation during spring 

swarming drive reduces 

swarming mood as bees are 

occupied with comb building. 

Not specified. 

Biodynamic associations (Demeter-

affiliated) advocate complete natural 

comb building (Naturbau): minimises 

disease transfer risk from reused wax; 

philosophically debated in beekeeping 

community. 

Greece 

Only certified suppliers guaranteeing 

absence of chemical residues; wax is 

lipophilic and accumulates acaricides 

and pesticides cumulatively; 

adulteration with paraffin/stearin 

documented. 

Not specified in detail. 

Systematic replacement of old, 

dark foundations especially in 

brood area to limit cumulative 

contamination; wax quality 

monitoring essential (Svečnjak et 

al., 2019). 

Natural comb building discussed as an 

alternative with fewer cell-size 

constraints; limits management control 

but avoids recycled-wax contamination. 
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Hungary 
Wax from reliable, known sources; 

own bee-produced wax recycled 

when possible; trusted supplier used 

if own wax unavailable. 

Foundations installed stably in 

frames; frames inspected 

regularly to verify foundations 

are correctly fixed and cells built 

uniformly. 

Wax moth and pest monitoring 

essential; appropriate control 

measures applied to protect 

foundations and colonies. 
Not specified. 

Italy 
Not specified; focus is on energy 

savings and cell regularity rather than 

wax sourcing. 

Foundation fixed to frame wires 

using battery charger; full 

contact with all wires essential to 

prevent crooked or cut combs; 

best inserted between two 

already-built frames. 

Not specified. Not specified. 

Poland 

Must be pure, sterile, Grade 1 

beeswax free from chemical 

contamination; colour uniformly light 

to dark yellow without spots or 

discolouration. 

Installation at 20–25°C for sheet 

flexibility; wire frame for 

stability; storage max 2 years at 

2–25°C in dry, odour-free 

premises. 

Regular comb replacement 

prevents accumulation of 

pathogens and AFB spores; old 

foundations replaced after each 

season. 

Not specified. 

Slovakia 

Closed wax cycle: own wax melted, 

cleaned, and disinfected then 

pressed into new foundations; avoid 

very old, black wax with accumulated 

contaminants. 

Foundations installed in frames 

during winter (off-season 

activity); used in both brood and 

honey sections. 

Old dark brood wax not recycled 

into new foundations; rational 

closed-cycle management 

prevents cumulative 

contamination. 

Not specified. 

Slovenia 
Young, virgin comb preferred; 

foundation installation year marked 

on each frame to track comb age 

precisely. 

Add foundations at first spring 

nectar flow, sequentially 

alongside brood nest; draw time 

~1 week; never two foundations 

adjacent; avoid adding from July 

onwards. 

Replace 1/3 to 1/4 of all brood 

combs annually; remove all old 

dark combs; combs must remain 

translucent for normal larval cell 

development. 

Sequential foundation insertion used as 

primary swarm-prevention tool; timing 

and sequential placement are the key 

management levers. 

Spain 

Known or own-origin wax preferred; 

cappings wax is the purest and safest 

source; purchased foundations must 

be contamination-free. 

Wire support required in frames, 

especially honey supers for 

centrifuge resistance; worker cell 

size ~5.16 mm standard. 

Renew approximately 3 

foundations per year in the brood 

chamber; periodic renewal 

reduces chemical residue and 

pathogen accumulation. 

Not specified; energy calculation: 1 kg 

wax requires ~8 kg honey, making 

foundation use economically significant 

for honey production. 

Sweden Not specified; emphasis on rotation 

rather than sourcing. 

Embossed wax plate 

(mellanvägg) attached to 

stainless steel wire frame using 

battery charger current; wire 

spacing adapted to withstand 

honey extraction forces. 

Replace approximately 10 old 

brood foundations annually with 

10 new ones to maintain 

continuous wax rotation. 

Not specified. 

“Not specified” indicates information not explicitly provided in the national practice description. 
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Biosecurity Measures 

7. Varroosis 

7.1 Assessment of Varroa Infestation Level During the Beekeeping Season 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION  

Systematic monitoring of Varroa destructor infestation is a core component of integrated colony health management. Because 

a large proportion of mites reproduce within sealed brood cells and remain undetectable by adult-bee sampling alone, 

methods must be selected according to season and brood status. Infestation data guide treatment decisions, preventing both 

delayed intervention and unnecessary acaricide use. 

Three principal monitoring approaches are widely used: natural mite fall on a sticky board (averaged over 3–10 days), 

powdered-sugar shake (approximately 300 bees, result expressed as mites per 100 bees), and alcohol or soapy-water wash 

(higher accuracy, lethal to the bee sample). Some countries also employ CO₂ anaesthesia as a non-lethal alternative. Drone 

brood inspection supplements adult-bee sampling by detecting mites in sealed cells, where varroa reproduction rates are 

highest. 

Treatment thresholds vary by season, colony strength, and local epidemiology. Results above 2–3% adult-bee infestation in 

summer, or above 1–5 mites per day on the natural-fall board in early autumn, generally trigger intervention. Monitoring 

should be maintained from spring through autumn, with the late-summer period before winter-bee production considered the 

most critical window for decisions that determine colony overwinter survival. 

2.  COMPARATIVE TABLE 

Country Natural fall threshold (mites/day) Adult-bee infestation threshold (%) 

Austria Not specified Not specified 

Belgium Not specified Not specified 

Croatia Not specified Not specified 

Denmark Early season ≤1–2; later season ≤5 1–2 per 100 bees early season; 5 per 100 bees later in season 

Germany Summer 5–10; spring/autumn 2–3 Soap wash count used proportionally; summer threshold 5–10 

mites/day on board 

Greece Spring 5–10; summer 10–20 >2–3% in summer 

Hungary Not specified Not specified 

Italy Spring ≥3; summer ≥10; autumn >1; winter (pre-treatment) 

≥10 Spring >1% (swarms); summer >3%; autumn >1% 

Poland Apr–Jun <2–4; Jun–Jul <3–7; Aug <5–10 (monthly published 

thresholds) Same proportional thresholds published monthly in national guidelines 

Slovakia 2 spring, 3 summer, 3 autumn 4 mites per 300 bees (~1.3%) used as reference threshold in national 

guidance 

Slovenia Not specified Not specified; monitoring avoided during main nectar flow periods 

Spain <2–5 mild; >3 = critical intervention required >5% infestation: critical; immediate intervention warranted 

Sweden Post-treatment target: <100 total mites; June/July check for 

winter preparation decision Divide shake count by 3 for mites per 100 bees; target low pre-winter 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.2 Brood Removal 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Brood removal exploits Varroa destructor's strong reproductive preference for drone comb, where the longer capping period 

(approximately 24 days vs. 21 for workers) enables the mite to complete reproduction more frequently per cell, yielding 2.2–

2.6 offspring per foundress rather than 1.3–1.5 in worker brood. By inserting a builder frame and removing it once drone brood 

is sealed, large numbers of reproducing mites can be extracted mechanically without chemical residues. 

Two main approaches are applied across participating countries. Drone brood trapping (Sweden, Spain, Slovenia, Slovakia, 

Croatia) during spring involves placing builder frames to attract drone comb construction, then removing and destroying them 

at regular intervals before adult emergence. Total brood removal (Germany, Austria, Denmark) eliminates all sealed colony 

brood in a single operation, creating a temporarily broodless colony that can then be treated with oxalic acid at near-complete 

mite-killing efficacy during summer. 

Drone brood trapping reduces mite load by 20–25% per removal cycle when timing is correctly observed, but autumn chemical 

treatment remains necessary. Total brood removal, especially when combined with an oxalic acid drip, can achieve near-

complete mite elimination but is highly labour-intensive and temporarily disrupts colony development. Both methods 

contribute to resistance management by slowing mite population build-up during the active beekeeping season. 

2.  COMPARATIVE TABLE 

Country Primary method Cycle and timing Efficacy and seasonal window Acaricide integration 

Austria 
Total brood removal (TBE): all brood frames 

removed; colony fed 1:1 sugar syrup; 

optional queen excluder 3 weeks before; 

optional trap comb retained 7 days 

Single event June–July; 

emergency intervention 

possible any season; prior 

queen exclusion speeds 

uniformity 

High efficacy as main or emergency 

treatment; allows hive material 

turnover and colony increase 

Brood placed in Brutscheune or 

frozen; nucleus colonies treated 

after brood emergence 

Belgium Removing brood, since mites spend much of 

their life cycle inside it Not specified 
Removing brood can clear a large 

part or even all of the colony's 

mites 

Combine with a light chemical 

treatment such as oxalic acid 

Croatia 

Drone brood trapping: empty half-frame 

builder inserted; drone comb built naturally; 

frame removed when brood sealed; cut out 

and melted 

Removal when sealed (approx. 

24 days); repeated spring 

through summer 

Reduces varroa load and delays 

acaricide resistance; documented in 

Croatian veterinary guidelines 

Biotechnical best practice; 

chemical treatment still 

required autumn 

Denmark 

Total brood removal (Yngelfratagning): all 

sealed brood removed mid-July (before 15 

July); colony rebuilt with 2–4 virgin combs 

plus foundation 

Single event mid-July; robbing 

risk: work early morning or 

evening during nectar dearth 

Highly effective combined with OA; 

clear seasonal cutoff protects 

winter-bee production 

OA drip applied immediately on 

broodless colony (~5 ml per bee 

lane, slightly higher summer 

dose) 

Germany 

Total brood removal: all brood frames 

removed June–July; replaced with 

foundation; removed brood used for nucleus 

formation or destroyed 

Single event, then ongoing 

monitoring; June–July optimal 

window 

Near-complete mite elimination 

possible; highly labour-intensive; 

disrupts colony development 

OA or lactic acid applied to 

broodless colony; nuclei treated 

with lactic acid after brood 

emergence 

Greece 
Multiple methods: classic brood trap (27 

days), simplified method (25 days), total 

brood removal, open brood trap frame 

Classic: 27-day calendar 

protocol with sequential frame 

exchanges; simplified: 20-day 

cage + 5-day small cage 

80–95% mite reduction possible; 

total removal also eliminates most 

reproducing mites 

OA drip applied at 

broodless/near-broodless stage; 

PPE required; monitor 3–4 

weeks post-treatment 

Hungary 
Drone-brood removal using an unwired 

building frame, plus removing worker brood 

at the end of the main flow or before 

wintering 

Cut out sealed drone brood 

before it emerges, and remove 

worker brood at the end of the 

main flow or before wintering 

Mites reproduce more in drone 

brood (about 7 offspring versus 5 in 

worker brood), making drone 

removal effective 

Not specified 

Italy 
Frame removal (spring/summer); brood 

uncapping with fork — forchettamento 

(autumn); removed brood used for artificial 

nuclei or destroyed 

Spring/summer: frame removal 

cycle; autumn uncapping risks 

chalkbrood — apply with 

caution 

Frame removal most effective 

spring/summer; autumn uncapping 

less recommended due to disease 

risk 

Artificial nuclei relocated from 

parent apiary; disinfect 

uncapping tools at flame 

between hives 
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Poland 

Three methods: (1) drone brood frame 

removal; (2) trap comb pre-autumn (all 

brood removed, relocate colony, apply 

Biowar 500 strips); (3) trap frame (weekly 

queen relocation for 3 weeks) 

(1) Weekly section removal 

April–July; (2) Single event 

before end of last summer 

nectar; (3) Weekly queen moves 

for 3 weeks 

(1) Supports but requires autumn 

acaricide; (2) Near-complete 

elimination without spring/summer 

acaricides; (3) Eliminates mites; also 

replaces queen 

Method 2 allows targeted strip 

treatment on new broodless 

colony; each method has 

distinct labour/efficacy trade-off 

Slovakia 
Drone brood trapping: full-sheet foundation 

builder frame inserted; removed after 

exactly 24 days to prevent mite amplification 

Every 24 days, April–June; 

monthly cycle reduces mites 

20–25% per removal 

20–25% mite reduction per cycle; 

autumn chemical treatment still 

required 

Autumn acaricide treatment 

obligatory; note: drone removal 

also reduces fertile drones 

available for queen mating 

Slovenia 

Drone brood trapping (Izrezovanje trotovske 

zalege): empty builder frame inserted; 

natural drone comb built; removed once 

sealed; brood cut out and destroyed in solar 

wax melter 

Approximately every 20–24 

days; spring through summer 

Moderate reduction per cycle; 

infestation rate of removed brood 

recorded; additional autumn 

treatment required 

Autumn chemical treatment still 

necessary; cutting and 

inspecting removed brood also 

provides monitoring data 

Spain 
Drone brood trapping: natural drone panels; 

drone comb frames centred in brood box; 

queen confinement on drone frame; nucleus 

formation for broodless OA treatment 

Once sealed (~24 days); timing 

varies by method and local 

phenology 

Reduces mite pressure without 

acaricides; nuclei enable near-

complete phoretic mite treatment 

with OA 

Organic or soft acaricides 

preferred when chemical 

treatment required; coordinates 

with mandatory national 

treatment period 

Sweden 

Drone brood trapping: builder frame 

(full/half/sectional); full frame removed 

every 20 days; half frame every 10 days; 

sectional frame one section every 7 days 

Spring through midsummer; 

applied before first honey crop 

to avoid harvest interruption 

Removes trapped mites 

mechanically; removed frames 

frozen to kill mites before wax 

processing 

Applied before main honey 

crop; no acaricide residue risk; 

autumn treatment still required 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.3 Heat Treatments 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Hyperthermia exploits the differential thermal tolerance between developing bee brood (which survives brief exposure to 

approximately 43–44°C) and Varroa destructor mites (mortality above approximately 40°C). By heating brood combs or the 

hive interior to the target temperature range for one to three hours, mites in sealed cells are killed through heat-induced 

protein denaturation while larvae and pupae remain viable. The method is residue-free, applicable during the brood season, 

and carries no honey withdrawal period. 

Two equipment configurations are in use: per-frame heating chambers (exemplified by the Varroa Controller), into which brood 

frames are removed bee-free and processed for approximately two hours at controlled temperature and humidity; and hive-

level heating systems fitted with in-colony sensors, which treat the colony without frame removal. Both require precise 

temperature control (typically ±0.5°C) and even heat distribution throughout the comb mass. An ambient temperature of 

approximately 18°C is recommended for optimum device performance. 

Reported efficacy ranges from 80–98% mite kill in correctly conducted treatments. Hyperthermia does not address phoretic 

mites acquired from neighbouring colonies after treatment and must therefore be integrated into a broader IPM strategy. High 

equipment cost, the specialist calibration required, and the time-intensive per-frame process limit routine use at commercial 

scale. There is a general advise against routine adoption, citing insufficient scientific evidence and an unfavourable cost-to-

benefit ratio at apiary scale. 

2.  COMPARATIVE TABLE 

Country Equipment and approach Temperature and duration Efficacy Adoption level and limitations 

Austria 
Brood-frame heating chamber or whole-colony 

sensor treatment; temperature probes required 

at multiple hive positions 

~44°C sustained; several 

hours; even heat 

distribution critical 

Not quantified; scientifically 

referenced; literature-based 

recommendation 

Labour-intensive; specialist 

equipment; contact local 

beekeeping association for shared-

equipment options 

Belgium A chemical-free heat method targeting mites in 

the brood 
42°C, which harms Varroa 

mites but not the brood 

Kills mites in the brood but not 

the phoretic mites riding on adult 

bees 
Applied in spring, summer and 

autumn as needed 

Croatia 
Hive-level heating cap (poklopac) placed over 

brood box; heats entire super; mite fall verified 

on sticky board 

Up to ~40°C; 2 hours; 

continuous temperature 

monitoring required 
Not explicitly quantified; mite fall 

assessed post-treatment 

Innovative; not routinely used; 

expert guidance and safety 

protocols essential to avoid brood 

damage 

Denmark 
Brood frames or whole colony treated; 

temperature sensors essential at multiple hive 

points for even distribution 
40–47°C; approximately 2 

hours 
80–98% mite kill reported in 

literature 

Promising but limited Danish use; 

primary methods are organic acids 

and biotech; specialist equipment 

required 

Germany 
Whole-colony or per-frame treatment; 

insufficient scientific studies; long-term effects 

on bee longevity not fully investigated 
~44°C; several hours 

Not quantified; evidence base 

considered insufficient for routine 

recommendation 

NOT recommended for 

conventional beekeeping; unknown 

negative effects on bees; specialist 

equipment expensive 

Greece 
Temperature-controlled chamber (±0.5°C 

precision, air circulation, timer); whole-colony 

heating (>34°C prevents mite reproduction) also 

applicable 

42–43°C/12 min = 35% kill; 

42–43°C/8 h = 70% kill; 

>46°C lethal to adult bees 

35–70% depending on duration; 

no negative effect on drone 

fertility (Kablau et al. 2020) 

High equipment cost; labour-

intensive; continuous monitoring 

required; limited in large 

commercial apiaries 

Hungary Devices such as the Varroa Controller, which is 

labour-intensive 

Mites die at 46-48 C, but 

bees are already harmed at 

49-50 C 

The narrow safety margin 

between killing mites and 

harming bees limits practical use 

Little practical adoption is 

expected; heat is more useful for 

hatching queens and, by freezing, 

killing wax moths 

Italy 
Electric-resistance frames (heat brood in situ) or 

external chamber with frames removed; no 

bees present during treatment 

39–42°C for varroa 

mortality; upper safe limit 

~44°C 

No validated scientific data for 

current commercial devices; 

brood may be sacrificed 

High per-hive cost; not 

recommended as routine method; 

poor cost-to-benefit ratio at apiary 

scale 
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Poland 

Certified per-frame heating device (e.g., Varroa 

Controller); temperature probe placed at centre 

diagonal of central frame; humidity regulated 

via distilled water tank 

Target ~40–44°C; 

treatment duration 

approximately 2 hours 

Referenced Sandrock et al. 2024 

and Porporato et al. 2022; 

validated efficacy data available 

~2 hours per batch; device drained 

after use; frames must not be 

mixed between hive types 

Slovakia 
Varroa Controller device; preheated with 

distilled water; frames with predominantly 

sealed brood selected; sensor placed correctly; 

frames labelled and returned to same hive 

~40–44°C; approximately 2 

hours; ambient ~18°C 

recommended 

Heat-shock protein induction; 

mite death within approximately 

20 hours post-treatment 

Avoid pre-chilling frames before 

treatment; frames must be 

labelled; established operational 

protocol available 

Slovenia 
Special heating device for LR brood super; heats 

air inside super; bees and brood remain in situ; 

operates ~2 hours 

Duration ~2 hours; target 

temperature not stated in 

source 

Referenced Kablau et al. 2020; 

fallen mites counted on test 

insert after removal 

Developed specifically for LR 

(Langstroth) hive system; limited 

applicability to other hive types 

Spain 
Experimental and commercial brood-chamber 

heating systems; brood interior maintained at 

target temperature; virus load reduction 

documented 

40–42°C; 1.5–3 hours 
Reduction in mite infestation and 

associated virus loads; 

incomplete eradication as sole 

treatment 

Not a standalone solution; most 

effective combined with organic 

acaricides; standardised protocols 

still needed 

Sweden 
Whole-colony or brood-comb-only heating 

device; weather- and harvest-independent 

application 
>42°C; 2–3 hours maximum 

Effective on both phoretic and 

sealed-brood mites when 

temperature correctly maintained 

Described as alternative method; 

brief guidance; limited Swedish-

specific adoption data 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.4 Identification of the Best Moment for Varroa Treatments According to National Climatic Areas 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The optimal timing of varroa treatments is determined by the intersection of colony biology, local climate, acaricide mode of 

action, and regulatory constraints. Efficacy depends critically on brood status: oxalic acid drip acts exclusively on phoretic mites 

and requires a broodless colony for maximum effect, whereas formic acid vapour penetrates sealed cells and can be applied 

in the presence of brood immediately after honey harvest, without waiting for natural or induced broodlessness. 

Varroa mite populations can double every three weeks between March and October due to exponential reproduction in sealed 

brood. Delaying the post-harvest summer treatment exposes winter bees — produced from August to October — to elevated 

mite loads during their development, measurably reducing colony overwinter survival. The critical treatment window falls after 

the last honey harvest, once supers are removed, and before the onset of winter-bee production, typically late July to mid-

September depending on latitude and local floral calendar. 

A second treatment during the broodless or near-broodless winter period is usually necessary because mites surviving summer 

treatment reproduce in autumn brood. Oxalic acid during cluster formation is the European standard for this stage. Regional 

conditions can shift this framework significantly: Greek pine-honey apiaries become broodless during the late-summer pine 

flow, creating an early OA window; Italy formalises three phytoclimatic treatment zones; Spain mandates at least one annual 

treatment between September and November under its national apiary health programme. 

2.  COMPARATIVE TABLE 

Country Summer / post-harvest treatment Broodless winter treatment Climate and geographic specifics 

Austria 

Post-harvest main treatment; in-

season biotechnical intervention if 

infestation threshold exceeded; 

mites double every 3 weeks March–

October 

OA drip during December broodless period Central European temperate climate; clear winter broodless 

window 

Belgium Not specified Not specified 
Extreme heat or cold is rare in Belgium, but high humidity can 

increase evaporation of products like formic acid and cause bee 

or queen mortality 

Croatia 
Post-harvest from main nectar flows; 

coordinated simultaneous area-wide 

treatment recommended 
Not specified  Multiple geographic zones (Karst, coastal, continental) with 

different climate and forage phenology 

Denmark 
Post last honey harvest (primary 

window); supers removed before 

treatment begins 
OA drip during broodless December period Northern temperate; clear winter broodless period; summer 

treatment most important decision 

Germany 
Post-harvest treatment; in-season 

biotechnical methods if threshold 

exceeded; mites double every 3 

weeks March–October 
OA drip during broodless December period Central European temperate; clear winter broodless window 

Greece 

After removal of main summer 

honey; pine-honey apiaries: 

broodless during pine flow = optimal 

OA drip window 

Late November treatment before cluster forms; 

'halcyon days' in January (mild periods, 

especially northern Greece) as additional 

opportunity 

Mediterranean; pine-honey apiaries broodless late summer–

early autumn; significant regional variability 

Hungary Wintering preparation and treatment 

begin in late July or early August 
Treat during the broodless state, which arises 

naturally with cooling or can be created by 

queen caging 
The natural broodless state comes later in southern latitudes and 

on south-facing sites 

Italy 

Summer heat/drought dearth 

window (especially coastal); 

coordinated with phytoclimatic zone; 

nomadic beekeeping provides timing 

flexibility 

Broodless winter treatment; mandatory official 

records within 48 h; registered products only 
Three phytoclimatic zones: montane (winter OA only), hilly 

(winter), coastal (summer + winter OA possible); alpine zones 

broodless earlier 
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Poland 

Post-harvest summer treatment; 

monthly infestation thresholds 

published nationally to guide timing 

decision 

Broodless winter OA treatment; retrospective 

winter die-off analysis informs spring planning Central European continental; defined broodless winter period 

Slovakia 
Spring (M1 AER paste on capped 

brood, ~15 dm² brood area); summer 

post-harvest (short-acting amitraz 

fumigation October–November) 

December OA drip or amitraz strip at 0 to −5°C Central European continental; three-treatment annual protocol 

(spring + summer/autumn + winter) 

Slovenia 
Treatment after main nectar flow; 

timing varies year to year; 

coordinated area treatment 

recommended 

Implied winter broodless period; specific OA 

protocol not detailed in source 
Multiple geographic regions; national bee forage cadastre used 

as phenological planning tool 

Spain 

Treatment timing governed by 

temperature, brood state, colony 

dynamics, nectar flow, bee 

subspecies, and local varroa 

epidemiology 

September–November mandatory period per 

national programme; winter broodless window 

may provide additional opportunity 

Four climatic zones (Mediterranean, Atlantic, continental, semi-

arid); climate is the decisive variable for acaricide efficacy 

Sweden 

Post-last-harvest treatment before 

winter feeding; June/July natural-fall 

monitoring informs autumn 

treatment decision; drone brood 

removal biotechnical from spring. OA 

treatment in December. 

Implied late-autumn broodless period; specific 

winter OA protocol not detailed in source 
Nordic climate; colonies potentially broodless late autumn; 

winter broodless period relatively reliable 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.5 Queen Caging 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium ·  Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Queen caging is a biotechnical Varroa management practice that temporarily interrupts brood production by physically 

confining the queen within a cage or isolator device. With no new eggs being laid, all the already present capped brood 

progressively hatches, and the colony reaches a brood-free state. At that point, all Varroa mites are in their phoretic phase, 

residing on adult bees, and are therefore fully exposed to acaricidal treatments, which are far more effective in the absence of 

sealed brood. 

The practice is applied during the active beekeeping season, most commonly in summer or early autumn, ahead of winter 

colony preparation. It can also be used in winter. Queen caging is frequently combined with oxalic acid treatment and is 

considered a cornerstone of integrated Varroa management strategies. 

2.  COMPARATIVE TABLE 

No strong differences are reported between Countries. 
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7.6 Use of Formic Acid 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Formic acid is one of the few acaricides capable of penetrating sealed brood cells, where the majority of Varroa destructor 

mites reproduce. This vapour-phase penetration allows effective treatment during the brood season, immediately after honey 

removal and without waiting for a broodless period. Commercial formulations include gel strips, liquid preparations dispensed 

via dedicated evaporators, and solutions applied directly to absorbent materials. 

Temperature is the critical external variable governing formic acid evaporation rate and therefore both efficacy and colony 

safety. The operative range for most formulations is 10–25°C; above 30°C rapid evaporation risks queen loss, brood mortality, 

and colony absconding; below 10°C evaporation is too slow for adequate mite exposure. Application is therefore most reliably 

conducted immediately after the last honey harvest in late summer, when temperatures are in range and honey supers have 

been removed. 

Mesh floors must be closed to retain vapour within the colony; ventilation should flow through the entrance, not through a 

mesh floor. Treatment records must be maintained and are legally required. Correctly applied treatments achieve 85–95%  

efficacy. Short-term, long-term, and shock protocols are available depending on the product and the local weather conditions. 

2.  COMPARATIVE TABLE 

Country Formulation and application device Temperature range and protocol 

Austria Liebig evaporator filled outdoors with syringe; empty super added for evaporator 

space; wick paper prepared per label 
Shock max 3 days, short-term 3–5 days, long-term 10–14 days; check 

www.bienengesundheit.at for weather 

Belgium Available only as FormicPro; VarroMed contains a little formic acid but is mainly 

oxalic acid Not specified 

Croatia Diluted 15% FA in mesh-protected container placed in adapted hive floor; large 

evaporation surface 
3 L per treatment over 28 days in 4 weekly doses of 0.75 L; slow 

continuous evaporation 

Denmark Free FA (measured dose on absorbent surface, 3–4 repetitions) or Krämer, 

Nassenheider, Apidea evaporators 
12–25°C; FA vapour heavier than air — distributes downward via bee 

ventilation; mesh floor closed 

Germany Liebig evaporator filled outdoors with syringe; empty super added for evaporator 

space; wick paper prepared 
Shock max 3 days, short-term 3–5 days, long-term 10–14 days; 

simultaneous treatment with neighbours recommended 

Greece 
Commercial (MAQS, Varroxal, Mite Away) or self-prepared (400 ml FA 99% + 500 ml 

water + 100 ml glycerine); 10 ml per frame on sponge cloth with plastic film; 2 

applications 7–10 days apart 

10–26°C (Underwood & Currie 2003; Steube et al. 2021); >30°C 

causes brood/queen loss and colony absconding 

Hungary 98-100% formic acid at 30-50 ml/colony dripped onto a sponge over the frames, or 

the Formic Pro gel matrix (62.5 g) 
Temperature-dependent; Formic Pro is recommended at 10-29.5 C 

daytime, in spring and autumn, with entrance reducers removed 

Italy Registered veterinary products only; some preparations (MAQS type) require 

specific delivery devices 
Per product label (typically 10–25°C); close mesh floor; widen 

entrance to aid bee ventilation at high temperatures 

Poland FORMICPROTECT® only (68.2 g FA per strip + biodegradable paper cover); 2 strips 

per hive flat across lower brood frames 
10–29.5°C; 7-day treatment; entrance fully open (min 12.5 mm 

height); min 1 month between treatments 

Slovakia Formidol evaporating board (1 per colony, 40 ml of 85% FA); applied in evening or 

morning 
≤20°C at application; daytime max <25°C; no rain in last 3 days; repeat 

possible after 1–2 weeks 

Slovenia Shock method: 85% FA cooled in freezer; Vileda gauze pad (15×20 cm, 3–4 mm); 

optional PVC bag with ~3 cm opening to slow evaporation further 
~20°C; if higher apply in evening; full evaporation in 8–10 h; 15 ml per 

super (normal colony 20–30 ml, AŽ hive 15 ml) 

Spain Any authorised veterinary medicinal product with formic acid as active molecule; 

applied per label 
Per product label; temperature is decisive factor for efficacy and 

colony safety 

Sweden Short-term treatment: 60% FA on Wettex pad placed directly on top of frames; 2 ml 

FA per frame 
<25°C; evaporation complete in 1–2 days; repeat once if heavy mite 

fall observed 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.7 Use of Oxalic Acid (Including Sublimated) 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Oxalic acid (OA; dihydrate form) acts exclusively on disperal mites in direct contact with adult bees and does not penetrate 

sealed brood cells. Maximum efficacy therefore requires treatment during broodless periods -- natural winter cluster, post-

swarm capture, or artificially induced broodlessness via queen confinement or total brood removal. In broodless colonies at 

the standard dose of 5 ml per occupied bee lane, efficacy consistently reaches 95-97% mite kill. 

Three main application routes are in wide use: trickling (OA dissolved in sucrose syrup, applied by syringe directly onto bees in 

each lane), sublimation/vaporisation (crystalline OA heated to <190°C over 3 minutes in a vaporiser inserted through the 

entrance) and an extended-release format (OA dissolved in glycerol, impregnated into biodegradable cellulose strips). 

OA is approved for organic beekeeping and shows a low documented likelihood of resistance development; systematic rotation 

with other registered acaricides is nevertheless recommended. Repeated treatment of the same worker bee generation must 

be avoided, as overdosing causes measurable adult bee mortality. Personal protection equipment comprising acid-resistant 

gloves, protective goggles, and FFP2/FFP3 respiratory protection during sublimation is mandatory. Products must be obtained 

under veterinary prescription in most participating countries. 

2.  COMPARATIVE TABLE 

Country Most common application method(s) 

Austria Drip (3.5% OA in sucrose solution, warmed to ~37 degrees C, 5 ml/lane, max 50 ml); spray (Oxuvar 5.7%); sublimation; summer use post-TBE or post-swarm 

collection 

Belgium Not specified 

Croatia Extended-release OA/glycerol cellulose strips 

Denmark Drip (3.2% OA-dihydrate in sucrose:water 1:1, lukewarm; 3-3.5 ml/lane winter; ~5 ml/lane summer); single application per broodless period 

Germany Drip (3.5% OA in sucrose/water, 5 ml/lane, max 50 ml, fine-nozzle syringe); spray (Oxuvar 5.7%, 3-4 ml/comb, each comb removed and sprayed individually) 

Greece Drip (broodless: 80g OA/1L water/1kg sugar, 5ml/frame; with brood: 60g OA, 2 applications 10 days apart); sublimation (2.5g/colony, 220-230 degrees C); 

strips 

Hungary Trickle about 50 ml/colony (e.g. APIOX) into the frame gaps, using an acid-resistant suit, gloves and a filter mask 

Italy Drip (sucrose syrup, warmed, slow syringe in early morning or late evening); sublimation from above preferred (vapour distributes downward by gravity for 

more even diffusion) 

Poland Varromed (5mg FA + 44mg OA-dihydrate/ml, poured by lane, dose by colony size); Oxybee (25g OA/750ml solution, 5ml/lane, max 54ml, once per worker 

generation); Api-Bioxal (5ml/lane, max 50ml, max 2x/year) 

Slovakia Sublimation (1g OA/super, electric vaporiser, 120-150s heat, 3-5 min wait, extract); drip (57g OA-dihydrate in 1L 1:1 sucrose at ~40 degrees C; 5ml/lane; 0 to 

-5 degrees C optimal application temperature) 

Slovenia Drip (35g Api-Bioxal in 0.5L lukewarm 1:1 sugar syrup; 5ml/fully occupied lane); sublimation (Varrox sublimator; 2.3g Api-Bioxal/colony; 280-290 degrees C; 

applicator below bees; bees sealed 10 min post-application) 

Spain Authorised OA veterinary products per product label; treat all apiary colonies simultaneously; coordinate with neighbouring beekeepers 

Sweden Drip only; self-prepared 3.2% OA solution (75g OA + 1kg sugar + 1L water = ~1.66L; single application; outdoor temp not below -5°C) 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.8 Use of Thymol (Applying Only When Environmental Temperature Is Adequate) 

Category: Biosecurity Measures / Varroosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Thymol is a monoterpenic phenol obtained from thyme (Thymus spp.), oregano (Origanum spp.), and related aromatic plants, 

or produced synthetically. As a vapour-phase acaricide against Varroa destructor, thymol acts primarily on phoretic mites in 

contact with adult bees; it does not reliably penetrate sealed brood cells, so efficacy is highest when applied after the last 

honey harvest as brood levels are declining. Commercial formulations include gel trays (Apiguard, 12.5 g thymol/50 g gel), 

cellulose strips (Thymovar, 15 g/strip), and multi-component preparations combining thymol with eucalyptol, camphor, and 

menthol. 

The operative temperature window is 15-25 degrees C (optimal 20-25 degrees C). Below 15 degrees C evaporation is too slow 

for adequate mite exposure; above 30 degrees C rapid evaporation risks bee agitation, brood mortality, and colony absconding. 

Application involves placing gel trays or strip pieces on top of brood frames, at least 4 cm from brood, in two cycles of 3-4 

weeks each (28 days total). Honey supers must be removed and mesh floors closed before treatment. Efficacy with correct 

application and temperature ranges from 80-95%. Thymol should be used preferably with young queens as it can mask the 

queen pheromones. 

Thymol is approved for organic beekeeping and shows a low resistance-development risk. However, it accumulates in beeswax; 

concentrations exceeding the sensory detection threshold in honey (~0.8-1.2 mg/kg) can compromise honey marketability, 

and some wax cooperatives reject wax from treated colonies. Thymol accumulation in larval food may also affect early larval 

developmental stages through interference with metabolic detoxification pathways. Personal protection equipment 

comprising acid-resistant gloves and protective goggles is required during handling. 

2.  COMPARATIVE TABLE 

Country Temperature window and cycle length Key restrictions 

Austria Mean >15 degrees C; midday 20-25 degrees C; closed mesh floor required 
After honey harvest only; brood under pellets may die; strong odour may 

trigger robbing; high wax accumulation; check current registered 

preparations list 

Belgium Not specified Not specified 

Croatia Applied over several weeks in late summer or early autumn 
Use only a registered VMP, following the label and the advice of an 

authorised veterinarian; risk of toxicity to bees above 30 degrees C 

Denmark 15-25 degrees C optimal 
After last harvest; honey from treated colonies not for harvest; some wax 

cooperatives reject treated wax; acid-resistant gloves and safety goggles 

required 

Germany Mean >15 degrees C; midday 20-25 degrees C; mesh floor must be closed 
After honey harvest; brood directly below pellets may die; above 30 degrees 

C: colony stress and bee/brood mortality risk; overdose may cause 

absconding 

Greece 15-25 degrees C (not above 30 degrees C); temperature-dependent efficacy 
Not during honey production; PPE mandatory; nebulisation risks queen loss 

and bee agitation; at >30 degrees C bees beard outside hive and may 

abandon brood 

Hungary Apiguard is applied in two cycles; thymol needs a high enough temperature 

to work 
Treat the whole apiary at once and do not combine with other anti-mite 

products 

Italy 15-25 degrees C per product label; high temperatures risk colony 

absconding; very low temperatures eliminate efficacy 
Registered veterinary medicinal products only; treatment records mandatory; 

close mesh floor and seal gaps for best vapour retention 

Poland 20-25 degrees C optimal; 15 degrees C minimum; not >30 degrees C Not during honey flow; strips away from brood; above 30 degrees C: agitation 

and brood loss; high wax accumulation; wax not for pharmaceutical use 

Slovakia 18-35 degrees C; optimal 20-25 degrees C 
After last honey harvest and feeding; do not apply powder directly onto bees; 

thymol accumulates in larval food and may affect early larval development; 

PPE required 
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Slovenia 20-25 degrees C (max 30 degrees C) 
Remove honey supers; closed mesh floor; treat all apiary colonies 

simultaneously to prevent robbing; insufficient as sole treatment at very high 

varroa loads 

Spain Per product label; temperature is decisive factor for both efficacy and bee 

tolerance 

Authorised veterinary medicinal products only; treat all colonies regardless of 

individual infestation level; no honey supers; apply during low or absent 

capped brood 

Sweden >15 degrees C daytime throughout treatment 
Only after last honey harvest; Nordic climate makes it difficult to achieve 

required temperatures; effectiveness limited compared to warmer European 

climates 

“Not specified” indicates information not explicitly provided in the national practice description. 
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7.9 Use of Other Low Environmental Impact Compounds 

Category: Biosecurity Measures / Varroosis Assessed by 12 countries 

Austria · Belgium · Croatia · Denmark · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Control of Varroa destructor with low environmental impact substances extends beyond the three principal organic acids and 

thymol to include essential oils (oregano, anise, fennel, clove, eucalyptus, mint, lemon, lavender, cinnamon, bergamot) and 

their isolated active compounds (thymol, carvacrol, eugenol, terpenes), as well as lactic acid. In EU member states, only 

products registered as veterinary medicinal products under Regulation (EU) 2019/6 may legally be administered to bee 

colonies; self-prepared essential oil formulations are not permitted. 

Lactic acid (15% solution, sprayed at 5-8 ml per covered comb side) kills phoretic mites without residues, is compatible with 

organic beekeeping, and requires a broodless colony. Essential oils show documented acaricidal activity in laboratory 

conditions, but practical field application is limited by high variability in active compound content (5-40% variation depending 

on plant variety, growing region, and extraction method), making standardised dosing difficult without rigorous product 

evaluation. Their narrow effective-to-toxic concentration margin poses a direct risk to treated colonies. 

All countries emphasise that even naturally derived substances must be used according to registered product labelling. 

2.  COMPARATIVE TABLE 

No differences are reported. 
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8. American Foulbrood 

8.1 Destruction of AFB-Positive Colonies or Whole Apiary 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

American foulbrood (AFB), caused by Paenibacillus larvae, requires the destruction of clinically infected colonies as the primary 

control measure. Spores persist for decades in wax, wood, and hive debris, rendering alternative treatments ineffective. 

Antibiotics are explicitly prohibited or strongly discouraged across all B-THENET countries: they mask clinical signs without 

eliminating spores, risking covert disease spread and honey contamination. 

Destruction procedures universally require confirmed diagnosis by official veterinary services, followed by colony killing—

typically by sulfur fumigation—and incineration of brood combs and organic material. Reusable wooden and metal equipment 

is subjected to boiling in caustic soda solutions or flame treatment. Legal quarantine zones are established around outbreak 

sites, restricting movement of colonies and equipment to prevent disease spread to neighbouring apiaries. 

Several countries recognise the shook swarm (Kehrschwarm) method as an alternative for strong colonies, allowing adult bees 

to be transferred to a disinfected hive on fresh foundation while all brood is destroyed. Austria, Croatia, and Poland apply this 

method most consistently. It requires strict conditions and comprehensive disinfection, and is typically reserved for strong 

colonies with a limited number of affected frames. 

2.  COMPARATIVE TABLE 

Country Colony destruction method Shook swarm applicability 
Post-destruction material 

handling 
Legal oversight 

Austria 

Sulfur fumigation (Abschwefeln) 

for clinical colonies; all colonies 

at affected stand included in 

sanitation 

Kehrschwarmverfahren 

mandatory for all strong colonies 

at stand; bees transferred to 

disinfected hives on foundation 

Brood combs burned; other 

combs declared Seuchenwachs 

for licensed processing; hives 

boiled in 3–5% soda lye or 

flame-treated 

BVB (district authority) and official 

Bienenseuchensachverständige supervise; 

AGES is national reference lab 

Belgium 

The affected colony is destroyed 

and burned if the FAVV so 

decides after a positive sample 

The FAVV may instead impose a 

shook swarm as a sanitation 

measure 

Not specified 
Decided by the FAVV under the Royal Decree 

of 7 March 2007, article 13 

Croatia 

Sulfur strip fumigation; colony 

and nest burned in pit or with 

old (fixed-comb) hive; pit 

covered with soil 

Shook swarm (pretresanje) for 

strong colonies in new movable-

frame hives only; brood combs 

burned 

Brood combs burned; other 

combs in good condition 

mechanically cleaned then 

treated with NaOH or flame 

Authorized veterinarian and national reference 

lab APISlab (Veterinary Faculty, Zagreb) 

confirm diagnosis 

Denmark 

Destroyed under state bee 

disease inspector; colony killed 

when all bees inside (early 

morning or evening) 

Not practiced; saving bees from 

clinical colonies not permitted 

under Danish approach 

Combs melted; all material 

treated as infectious; inspector 

provides specific handling 

instructions 

State bisygdomsinspektør leads; AFB is 

notifiable; Offentlig Bisygdomsbekæmpelse 

(OBB) at Flakkebjerg 

Germany 

Assess AFB extent; sulfur 

fumigation before incineration; 

notify Veterinäramt; all colonies 

at stand evaluated 

Not routinely used; bee expert 

(Bienensachverständige) advises; 

colony isolation not 

recommended 

Brood combs burned; other 

combs melted as 

Seuchenwachs; severely 

damaged equipment and bee 

sweeps burned 

Veterinäramt notified immediately; 

Bienensachverständige provides technical 

guidance; compulsory notification 

Greece 

Mandatory when colony is 

weak; incineration >600°C for 

≥30–60 min; burial ≥50 cm as 

alternative 

Only in very early stages, strong 

colonies, single frame affected; 

considered intermediate risk, not 

fully safe 

All combs, frames, honey, 

pollen, propolis burned; 

equipment treated with 3–6% 

NaOH solution or flaming 

Veterinary authorities notified immediately; 

surveillance zone established; movement ban 

on colonies and equipment 

Hungary Not specified Not specified Not specified 
AFB is a notifiable, quarantine disease 

governed by Decree 70/2003 (VI.27.) FVM 

Italy 

Close hive at night (all foragers 

inside); sulfur disc kills bees; 

burn all material in braziers or 

covered pit ≥50 cm 

Not specified 

Non-burnable items: 5% NaClO 

immersion for 30 min then 

rinse; no open-field burning 

permitted 

Compulsory notification under EU Reg. 

2018/1629 and D.Lgs 136/2022 to Servizi 

Veterinari 
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Poland 

Three legal methods: (1) burn 

hive+bees; (2) burn colony+nest; 

(3) shook swarm + burn nest; all 

under Veterinary Inspection and 

fire brigade 

Shook swarm most commonly 

applied; bees rehived on fresh 

foundation; nest burned; plastic 

hives sent to licensed disposal 

facility 

Wax: autoclave 121°C/0.1 

MPa/30 min; wood: flame; 

other items: 1% NaClO for 20 

min; antibiotics explicitly 

prohibited 

AFB is the only bee disease subject to 

compulsory eradication in Poland; Veterinary 

Inspection supervises; antibiotics banned 

Slovakia 

All positive colonies destroyed 

on-site by sulfur fumigation + 

burning; conducted in presence 

of official veterinarian 

Not specified; all clinically 

positive colonies destroyed under 

national eradication programme 

Metal parts: cleaned + flame-

treated; soil: 10–20% Ca(OH)₂ at 

10 L/m²; hives: hot 5% NaOH or 

KOH solution 

RVPS issues eradication orders; ≥3 km 

protection zone established; movement ban 

on colonies and equipment 

Slovenia 

Official vet confirms via lab; 

diseased colony removed with 

bees; remains burned or buried; 

old hives burned or boiled in 

NaOH 

Not specified 

Flame treatment or boiling in 

NaOH for hives; monitoring of 

remaining colonies for ≥30 days 

after all measures 

Official veterinarian (NVI) called immediately; 

quarantine zone applied; compulsory 

notification 

Spain 

Official confirmation required; 

bees killed by CO₂ in sealed bag 

or 24 h freezing; incineration 

preferred; burial ≥50 cm pit as 

alternative 

Not specified 

Mechanical cleaning first; 

caustic soda 1 kg/10 L hot water 

for wooden parts; metal/plastic: 

antiseptic immersion or steam 

Official diagnostic confirmation required 

before destruction; veterinary services notified 

immediately 

Sweden 

Colonies with clinical AFB signs 

are killed and destroyed after 

the day's flight ends; the colony 

is closed in and killed by the 

methods set in the regulations; 

a single larva with typical 

symptoms means the colony 

counts as infected 

Not permitted; saving bees by 

moving them to new frames or a 

cleaned hive is not allowed, and 

antibiotics must not be used 

Bees, combs and other infective 

material are destroyed, 

normally by burning; where 

burning is not possible, material 

is packed so bees cannot reach 

it and transported for 

destruction under animal by-

product rules 

Regulated by Swedish law under the bee 

inspection (bitillsyn); on confirmation, trace-

back and a protection zone follow (adult-bee 

spore testing may be used), in consultation 

with the County Administrative Board 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.2 Disinfection of Apiary After AFB Sanitation 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Following colony destruction for AFB, comprehensive apiary disinfection is critical to eliminate residual Paenibacillus larvae spores, which 

persist for decades on surfaces, in soil crevices, and in wax residues. Incomplete disinfection is a primary cause of disease recurrence: even 

trace contamination on equipment or hive woodwork can trigger reinfection in subsequently introduced colonies. 

Disinfection proceeds in defined stages: mechanical removal of wax and propolis, followed by thermal treatment (flaming) and chemical 

immersion in caustic soda or soda lye solutions. Most countries use NaOH (caustic soda) or Na₂CO₃ (soda lye) at 3–6%, though the regulatory 

status of these biocides differs across national jurisdictions. Metal and plastic items require antiseptic rather than thermal treatment. 

Monitoring of surviving colonies for a defined period after sanitation is required in several countries before quarantine can be lifted. Minimum 

periods range from 30 days (Slovenia) to 3 months (Slovakia). Laboratory analysis of honey samples or hive debris from remaining colonies 

provides an early indicator of residual contamination and is recommended in Austria and Poland. 

2.  COMPARATIVE TABLE 
Country Hive and box disinfection Chemical agent and concentration Soil and surroundings Post-sanitation monitoring 

Austria 

Mechanical pre-cleaning; boiling in 

hot 3–5% Na₂CO₃ (soda 

lye/Waschsoda); flame woodwork 

with gas torch until light 

discoloration 

3–5% Na₂CO₃ hot solution; NaOH 

considered restricted under EU Biocide 

Regulation for routine apiary use 

Schleuderraum and honey house 

cleaned with soda lye; all 

extraction equipment washed 

with hot water and detergent 

Document all disinfection steps for 

BVB; Futterkranzproben (honey-

store samples) examined for 

residual spores 

Belgium 

Thorough disinfection is essential, 

since AFB spores can survive 30-40 

years on hive material 

Not specified Not specified Not specified 

Croatia 

Mechanically remove comb and 

propolis residues, burn infected 

material, and flame wooden 

surfaces 

Effective chemical disinfectants (sodium 

or potassium hydroxide solutions, 

sporocidal preparations) at the 

prescribed concentrations and contact 

times 

Clean the apiary surroundings 

and mow the grass, then spray 

with a 10-20% slaked lime 

solution (Ca(OH)2) 

Strict compliance with biosecurity 

measures and legal guidance of the 

national veterinary authority 

Denmark 

Mechanical scraping; flaming with 

gas torch; high-pressure hot water 

wash; immersion in approved 

disinfectant or warm caustic soda 

Warm (not boiling) caustic soda; or 

approved commercial disinfectant (e.g. 

Virkon S); hot water scrubbing 

Melt all brood and pollen 

combs; professional wax 

processors recommended; ash 

from burning removed off-site 

Follow-up inspection by 

bisygdomsinspektør after disease 

clearance; no fixed minimum 

period specified 

Germany 

Remove and destroy affected 

combs; clean inner surfaces with 

warm soapy water; treat 

Bienenhaus and Schleuderraum 

with soda lye 

3–5% NaOH for outbreak contexts 

(official approval required); 

oxalic/formic/lactic acid for general 

hygiene per label 

All bee rooms and extraction 

facilities cleaned with soda lye; 

all measures documented per 

legal requirement 

Regular inspection of remaining 

colonies; full documentation 

maintained for regulatory 

compliance 

Greece 

Mechanical cleaning (remove 

wax/propolis); flaming to light 

browning; chemical immersion for 

non-flammable items 

NaOH 3–5% heated to 80°C; immerse 5–

15 min; rinse with hot water; always add 

water before soda (never reverse) 

Ca(OH)₂ 10–20% on soil; tools: 

Na₂CO₃ (1:5 dilution) or NaClO 

0.5% for ≥20 min contact time 

Minimum 2 months post-removal; 

close monitoring; lab confirmation 

required before declaring apiary 

disease-free 

Hungary Not specified Not specified Not specified Not specified 

Italy 

Remove and incinerate infected 

families and contact material; 

sanitizable items: 5% NaClO 

immersion for 30 min then rinse 

5% NaClO for 30 min then rinse; gamma 

irradiation recommended for wooden 

items and wax (penetrates without 

structural damage) 

Ongoing monitoring of 

remaining families; report any 

new case immediately to 

veterinary services 

Continuous periodic inspection of 

all remaining colonies; no fixed 

minimum period 

Poland 

Mechanical pre-cleaning; thermal 

treatment (flame) for wood; 

chemical immersion for remaining 

items 

1% NaClO for ≥20 min then rinse; freshly 

slaked lime 10% for soil (1 kg lime + 1 L 

water, then 8 L water added) 

Soil disinfected with 10% freshly 

slaked lime at 10 L/m²; soil 

excavated to 30 cm depth before 

treatment 

Standard post-outbreak 

inspections; no specific minimum 

period defined 

Slovakia 

Mechanically clean all surfaces; 

flame-treat metal components; 

apply lime or NaClO-based products 

to surroundings; official vet present 

5% hot NaOH or KOH; Persteril 

(peroxygen/active-oxygen product); Savo 

(NaClO-based); used only with full PPE 

Soil under stands treated with 

10–20% slaked lime (10 L/m²); 

soil ploughed before treatment 

3-month observation period after 

eradication; clinical inspections of 

all colonies in protection zone 

throughout 
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Slovenia 

Burn or chemically treat infected 

hives; boil resistant items in ≥3% 

NaOH or KOH; pressure rinse then 

clean water 

≥3% NaOH or KOH hot solution; 

equipment immersed then thoroughly 

pressure-rinsed; corrosion-resistant 

items only 

Disinfect hive surroundings and 

apiary floor; remove all debris; 

maintain hygiene standards 

NVI veterinarian control inspection 

≥30 days after all measures; repeat 

≥30 days later before quarantine 

lifted 

Spain 

Incinerate heavily contaminated 

flammable material; disinfect non-

flammable items with hot alkaline 

solution 

Caustic soda 1 kg per 10 L hot water; 

Styrofoam/metal: immersion in 

antiseptics; handle with full PPE 

Remove contaminated 

materials; reduce reinfection 

sources; epidemiological 

surveillance of surrounding 

colonies 

Continuous inspection program; 

avoid pathogen reintroduction; 

periodic sampling of colonies in the 

wider area 

Sweden 

All material from clinical colonies 

burned; remaining material: 

mechanical scraping then flaming 

until wood darkens 

Approved disinfectant sprayed as final 

step after scraping and flaming 

Ash buried or removed per 

animal-by-products regulations; 

off-site transport rules may 

apply 

Not specified; decided by the 

authorities; no fixed minimum 

period 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.3 Disinfection of Flammable Beekeeping Equipment 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Paenibacillus larvae spores are among the most resistant biological contaminants in beekeeping, surviving heat, desiccation, and many 

standard disinfectants. Effective disinfection of wooden hives, frames, and related equipment requires a multi-step approach combining 

mechanical removal of wax and propolis, thermal treatment, and chemical decontamination. 

Flame treatment with a gas torch is the most widely applied thermal method, with light wood discoloration as the standard endpoint. For 

items that cannot withstand direct flame, immersion in NaOH or Na₂CO₃ solutions, or in oxidising agents such as sodium hypochlorite, is the 

standard alternative. Hot liquid paraffin immersion and autoclave treatment are more reliably lethal but require specialist equipment. 

Wax from AFB-affected colonies requires special handling. Combs from positive colonies must be incinerated or declared Seuchenwachs for 

processing at licensed facilities rather than recycled through the normal wax cycle. Autoclave treatment (121°C/30 min) and hot paraffin 

immersion (>140°C) are validated alternatives for rendering wax non-infectious, but their availability and legal recognition differ across 

partner countries. 

2.  COMPARATIVE TABLE 

Country Mechanical pre-cleaning Thermal disinfection Chemical disinfection Wax processing 

Austria 

Scrape wax and propolis 

with hive tool; collect 

waste in sealed container 

before any thermal or 

chemical step 

Flame with gas torch to light wood 

discoloration; sufficient for surface spore 

inactivation 

Boiling in hot 3–5% Na₂CO₃ (soda 

lye/Waschsoda); NaOH use restricted by 

EU Biocide Regulation for routine 

application 

Combs from AFB-positive 

colonies declared Seuchenwachs; 

processed at licensed facility; 

solar/steam melter only if bee-

tight 

Belgium Not specified 

Flaming is used because AFB spores are 

extremely persistent, surviving 30-40 years 

on hive material 

Not specified Not specified 

Croatia 

Scrape all wax and 

propolis from frames and 

boxes before any 

disinfection treatment 

Multiple flame treatments (Abflammen) of 

wooden parts after scraping; heat to light 

discoloration 

Routine: 1.5–2% NaOH; post-AFB: 5–7% 

NaOH; immerse then pressure rinse and 

air dry 

Heat dissolved wax to 121–140°C 

for ≥30 min at 1400 hPa to 

destroy P. larvae spores 

Denmark 

Scrape all wax and 

propolis; prerequisite for 

effective subsequent 

disinfection 

Flame with gas torch; particularly effective 

for wooden boxes; adequate when light 

discoloration achieved 

Warm (not boiling) caustic soda 

immersion; scrub with hot soapy water; 

high-pressure rinse 

Melt all brood and pollen combs; 

send to professional wax 

processors; only virgin 

foundation reused 

Germany 

Mechanically remove wax 

and propolis with hive 

tool, knife, or garden rake 

before treating 

Flame with gas torch or gas burner attached 

to cylinder; light wood discoloration = 

adequate heat 

2% NaOH in cold water then heated, or 

5% for outbreak; EU Biocide Regulation 

applies; official vet approval required 

Melt in solar or steam wax 

melter; AFB spores may survive; 

declare as Seuchenwachs for 

licensed processing 

Greece 
Remove wax and propolis 

first 

Blowtorch flaming (flame can exceed 

300°C), passing thoroughly over the whole 

surface with special attention to corners, 

until the wood turns a uniform brown-red; 

applied to hives, bases and wooden frames 

and equipment 

2-6% NaOH heated to 80°C, immerse 

hives for 5-15 min, rinse with hot water 

and air-dry (always add water before 

soda); tools with sodium carbonate 

(Na2CO3, 1:5) or 0.5% NaClO for 20 min 

Combs from infected colonies are 

not reused but burned, given 

their very high microbial load 

Hungary Not specified Not specified Not specified Not specified 

Italy 

Evaluate condition; discard 

obsolete material rather 

than attempting 

disinfection where 

possible 

Gamma irradiation preferred for AFB spores 

(penetrates wood/wax without structural 

damage); flame only for non-AFB pathogens 

5% NaClO immersion 30 min for non-AFB 

pathogens; gamma irradiation or 

autoclave for confirmed AFB material 

Autoclave at specialist facility; 

gamma irradiation preferred as it 

penetrates wax without 

degrading quality 

Poland 

Scrape wax and propolis; 

coarse removal sufficient 

before chemical 

immersion 

Flame with gas torch; light wood 

discoloration = adequate; fire safety 

precautions required 

≥1% NaClO for 20 min; or liquid paraffin 

at 160°C for ≥10 min immersion; UV and 

freezing ineffective against AFB spores 

Autoclave at 121°C/0.1 MPa/30 

min; steam wax melter viable 

only for non-AFB pathogens 

Slovakia 
Mechanical cleaning 

mandatory first; method 

then chosen based on 

Hot paraffin wax immersion (150°C for ≥5 

min after bubbling stops) for wooden items; 

most reliable thermal method 

Bee-Safe (iodophor: 2-valent iodine); 

Savo (NaClO-based); 5% NaOH + 0.5% 

NaClO combination recommended 

Use certified wax processors; 

wax from AFB-positive colonies 

declared Seuchenwachs for 

technical use only 
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material type and 

pathogen resistance 

Slovenia 

Physical methods (flaming 

and boiling) are the 

primary approach for all 

equipment 

Flame with petrol or gas burner; adequate 

when wood darkens uniformly 

NaOH/KOH solutions for dip treatment; 

gas sterilisers for non-thermal-resistant 

items 

Boil wax for ≥20 min at 120°C 

without adding water (water 

prevents reaching spore-lethal 

temperature) 

Spain 

Thorough mechanical 

cleaning to remove 

organic residues before 

any disinfection 

Incinerate severely contaminated material; 

dry heat 160–200°C for 1–2 h or autoclave 

120–121°C/20–30 min 

NaOH 10–15% for ≥24–48 h; combined 

with hot water for maximal efficacy; full 

PPE required 

Melt and sterilise suspect wax by 

moist or dry heat; 

temperature/time adjusted to 

avoid wax degradation 

Sweden 

Scrape all wax from 

material before treatment; 

all material from clinical 

colonies must be 

incinerated by law 

All material from symptomatic colonies: 

incineration mandatory per Swedish law; 

remaining: flame until wood darkens 

Approved disinfectant sprayed as final 

step (Smittrening av bibostäder 

protocol); no specific agent mandated 

All built-out comb must be 

melted down; material from 

clinical colonies is incinerated, 

not recycled 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.4 Establish a Disinfection Unit in the Local Community 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Establishing shared local disinfection capacity for AFB management reflects the epidemiological reality that bee pathogens do not respect 

apiary boundaries. In areas with high hive density, uncoordinated individual responses increase the risk of reinfection from neighbouring sites 

where contaminated equipment is insufficiently disinfected. 

National approaches range from formalised mobile disinfection units (Austria's Gesundheitsmobil) and mandatory national surveillance 

systems (Sweden's bitillsyn) to collective voluntary structures (Spain's ADSGs) and informal peer cooperation (Italy, Slovakia). Denmark and 

Slovakia explicitly rely on individual responsibility without collective units. The level of public authority involvement varies accordingly. 

Croatia, Slovenia, and Poland integrate collective disinfection within statutory veterinary enforcement frameworks, where written official 

orders define the scope of sanitation and all beekeepers in the zone must comply. Greece identifies the absence of a national system as a 

specific gap and proposes a practical community-unit model with an estimated setup cost of €1,000–3,000. 

2.  COMPARATIVE TABLE 

Country National or collective mechanism 
Shared equipment or mobile 

unit 
Coordination model Training and awareness 

Austria 

Regional mobile health trailer (Tiroler 

Bienengesundheitsmobil) available to 

beekeepers at low or no cost within the 

region 

Trailer with propane torch, 

high-pressure cleaner, 

generator, incineration barrel, 

soda lye tanks, shook swarm 

boxes, and full PPE 

Landesverband + Veterinäramt + 

Bezirksstelle + Gemeinde + 

agricultural schools; funding via 

Landesverband; working group 

formation 

Workshops on AFB recognition 

and correct reporting; sensitivity 

training for beekeeper 

community; working group 

facilitates response 

Belgium Not specified Not specified 

Call in help from fellow beekeepers, 

since disinfecting all the material to 

prevent reinfection is time-

consuming 

Not specified 

Croatia 

Final disinfection after notifiable-disease 

sanitation follows veterinary inspector's 

written order (Rješenje/decision) 

Not specified; equipment 

requirements defined case-by-

case in the inspector's order 

Authorized veterinarian implements 

inspector's decision; scope covers 

the entire epidemiological unit (all 

sites of same beekeeper) 

Not specified 

Denmark 

Not practiced; individual beekeeper 

responsibility model; no shared 

disinfection units in Danish beekeeping 

Not applicable 

Bisygdomsinspektør and authorities 

coordinate at point of outbreak; 

municipal/district-level oversight 

Focus on individual hygiene, 

prevention, and responsible 

disease reporting by each 

beekeeper 

Germany 
Conduct needs assessment for local AFB 

unit; coordinate with Veterinäramt 

Provide disinfection 

equipment, PPE, and training 

materials for the unit once 

established 

Working group of beekeepers, vets, 

local authorities, and other 

stakeholders; Bienensachverständige 

(BSV) play key role 

Workshops and information 

events on AFB decontamination 

procedures for beekeepers in the 

local community 

Greece 

Collective AFB/EFB disinfection unit 

proposed for high-density areas; no 

national system yet established; local 

cooperative structures recommended 

Basic unit: propane torches, 

immersion vessels, PPE, 

pressure washer, ventilation 

system; estimated setup cost 

€1,000–3,000 

May operate via beekeeping 

cooperative, local group, 

municipality, regional authority, or 

veterinary services 

Minimum 1–2 trained persons 

per unit; annual refresher 

training; documentation of all 

disinfection operations required 

Hungary 

Disinfection is carried out under the official 

regulated procedure (Decree 70/2003 

(VI.27.) FVM, section 21) 

Not specified Not specified Not specified 

Italy 

AFB managed as a territorial problem; 

collective response required; beekeepers 

collaborate with local veterinary 

authorities 

Shared gamma irradiation 

services; collective transport of 

material to specialist facilities 

reduces individual cost 

Mandatory notification to Servizi 

Veterinari (Reg. 2018/1629, D.Lgs 

136/2022); associations provide 

technical assistance 

Share best practices with less 

experienced beekeepers; 

associations facilitate collective 

management of contaminated 

material 

Poland 

Quarantine zones (obszar zapowietrzony) 

≥6 km established by PLW around each 

confirmed focus; compulsory eradication 

applies 

No specific shared mobile unit; 

individual compliance with 

Veterinary Inspection orders; 

information boards posted at 

zone borders 

PLW and Veterinary Inspection 

oversee all beekeepers in zone; each 

beekeeper must allow inspection; 

PLW website publishes data 

Guidance issued per individual 

legal obligation; no collective 

training programme specified 
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Slovakia 

No collective disinfection units established 

in Slovak territory; each beekeeper 

individually responsible for disinfection 

Not applicable; individual legal 

obligation 

Advice and support from 

experienced beekeepers 

encouraged; joint procurement of 

disinfectants to reduce costs 

Informal peer support 

recommended, especially for 

younger beekeepers; no 

structured collective programme 

Slovenia 

Official NVI veterinarian informs affected 

beekeepers via written or oral quarantine 

order; beekeeping associations assist 

coordination 

Not specified 

GERK cadastral viewer makes 

quarantine zones publicly visible 

online; beekeeping associations 

assist NVI vets to expedite 

inspections 

Not specified; cooperation 

between associations and NVI 

enables faster quarantine 

resolution 

Spain 

ADSGs (Agrupaciones de Defensa Sanitaria 

Ganadera) enable standardised AFB 

protocols, shared resources, and 

epidemiological traceability across multiple 

operations 

Shared resources and pooled 

services within ADSG; 

integrated registry and 

traceability system for AFB 

outbreaks 

Coordination with official veterinary 

services; standardised protocols; 

ADSG organises local biosecurity 

activities 

ADSG organises workshops on 

AFB diagnosis, biosecurity, and 

disease management; capacity-

building events for member 

beekeepers 

Sweden 

National bee inspectors system: 

Länsstyrelse activates full inventory upon 

AFB confirmation; all apiaries within 3 km 

and contact apiaries inspected 

Shared investigation and 

sampling infrastructure; 

bitillsynsman coordinates 

collective regional response; 

spore testing at SLU reference 

lab (Uppsala) 

Länsstyrelse leads; voluntary spore 

testing outside bitillsyn area via 

Mellifera veterinärtjänst (private 

veterinary services) 

Not specified; awareness through 

Jordbruksverket communications; 

biodlarföreningar (local 

beekeeping club) can encourage 

voluntary spore testing 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.5 Inform Neighbouring Beekeepers About AFB Cases 

Category: American Foulbrood / Biosecurity Measures Assessed by 12 countries 

Austria · Belgium · Croatia · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Timely notification of neighbouring beekeepers when AFB is confirmed is a critical biosecurity measure, as adult bee drifting, robbing, and 

shared migratory routes can transfer Paenibacillus larvae spores to apiaries within several kilometres of an outbreak before official controls 

are established. Early communication enables neighbouring beekeepers to intensify hive inspections and apply precautionary biosecurity 

measures. 

All B-THENET countries classify AFB as a notifiable disease requiring immediate official reporting to veterinary authorities. National apiary 

databases (BDN in Italy, VIS in Austria) are used to identify all registered beekeepers within the defined surveillance zone and initiate 

systematic contact. Zone radii typically range from 3 km (most countries) to 6 km (Poland), reflecting risk estimates based on bee flight range. 

The speed of beekeeper notification varies considerably. Formal written orders from veterinary authorities are the standard channel in 

Slovenia, Slovakia, and Croatia, but these can take weeks to reach individual beekeepers in practice. Austria and Poland note that informal 

delays in written notification are common, and encourage beekeepers to check national digital registries proactively. Sweden and Italy use 

public online maps and databases to supplement official correspondence. 

2.  COMPARATIVE TABLE 

Country Notification trigger and authority Surveillance zone Movement restrictions Communication channels 

Austria 

Suspect or confirmed AFB → notify BVB 

immediately; BVB orders Amtstierarzt 

or Sachverständiger; AGES is national 

reference lab 

Quarantine established at stand 

level on confirmation; Sperrkreis 

radius determined by BVB; check 

VIS registry before any colony 

transport 

Movement of colonies and 

equipment prohibited 

within/from Sperrzone; 

beekeepers must check VIS 

before transporting colonies 

BVB sends official orders to 

beekeepers in zone; BSSV may 

contact neighbours directly before 

formal order arrives; VIS check 

Belgium 

On seeing AFB symptoms, contact the 

FAVV Local Control Unit, which sends a 

vet to sample all your colonies, 

including those on other apiaries 

Not specified Not specified Via the FAVV Local Control Unit 

Croatia 

Lab confirmation (APISlab, Zagreb) sent 

simultaneously to Ministry, veterinary 

inspector, veterinary organisation, and 

beekeeper 

Authorized vet visits all apiaries in 

surrounding protection zone for 

clinical inspection of all colonies 

Movement of colonies and 

equipment restricted from/to 

affected area per official 

veterinary decision 

Lab result triggers simultaneous 

multi-recipient notification; 

authorized vet subsequently visits 

each neighbouring beekeeper 

Germany 

Confirm AFB by laboratory; notify 

Veterinäramt immediately 

(compulsory); identify all potentially 

affected beekeepers and migratory 

operations 

Exclusion zone scope determined 

by Veterinäramt per local 

assessment; at least 1 km radius 

Movement restrictions as 

ordered by Veterinäramt; no 

formal direct beekeeper-to-

beekeeper notification protocol 

specified 

Official notifications via 

Veterinäramt order 

Greece 

Lab confirmation (PCR or culture); 

notify veterinary authorities; intensified 

surveillance 3–5 km from confirmed 

focus 

3–5 km intensified surveillance 

zone; neighbouring beekeepers 

informed within 24–48 h of 

confirmation; 7–10-day inspections 

for 6–8 weeks 

Avoid colony movement until two 

consecutive negative inspections; 

no frame, brood, or honey 

transfers without lab test 

Telephone, messaging groups, 

email, local beekeeper networks; 

hive labels with owner contact info 

facilitate rapid notification 

Hungary 

AFB is a notifiable, quarantine disease 

reported under Decree 70/2003 (VI.27.) 

FVM 

Not specified Not specified Not specified 

Italy 

AFB notifiable under EU Reg. 2018/1629 

and D.Lgs 136/2022; Servizi Veterinari 

contacted at suspicion; BDN identifies 

all apiaries within 3 km 

BDN national apiary database used 

to identify and contact all 

beekeepers within 3 km; official 

zone established by veterinary 

services 

Restriction on material 

movement from affected apiary; 

veterinary services coordinate 

movements in zone 

Veterinary authorities and 

beekeeping associations jointly 

notify beekeepers in zone; 

associations provide technical 

assistance 

Poland 

Any suspicion reported to Veterinary 

Inspection or vet; Powiatowy Lekarz 

Weterynarii (PLW) designates restricted 

zone on confirmation 

Restricted zone (obszar 

zapowietrzony) ≥6 km; Veterinary 

Inspection examines all colonies in 

zone; PLW website publishes 

outbreak data 

No colony movements in/out of 

zone without authority approval; 

warning boards posted at all zone 

borders 

Beekeepers in zone notified during 

official inspection visit; PLW website 

lists active outbreak foci and 

restricted zones 
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Slovakia 

RVPS automatically creates ≥3 km 

protection zone on confirmation; 

notifies adjacent RVPS if zone crosses 

regional boundary; ŠVPS SR if national 

border crossed 

≥3 km protection zone; if zone 

crosses regional or national border, 

adjacent authorities notified 

immediately 

Movement of colonies, queens, 

and equipment prohibited in/out 

of protection zone; cooperation 

legally required 

Beekeepers notified via official 

RVPS order mandating clinical 

inspection of all their colonies in 

the zone 

Slovenia 

Official vet (NVI) places clinical 

suspicion; lab confirmation → official 

quarantine zone; NVI veterinarian 

informs beekeeper by written or oral 

notice 

≥3 km radius or bee flight distance 

from infected apiary; quarantine 

zones publicly visible in GERK 

cadastral viewer online 

Movement of colonies, bees, 

queens, frames, and equipment 

prohibited within and from/to 

zone; all movement banned 

Written or oral official notice from 

NVI vet; beekeeping associations 

assist coordination to expedite 

inspections in zone 

Spain 

Only after official lab confirmation 

(bacterial isolation or PCR); immediate 

notification to veterinary services and 

neighbouring beekeepers 

Surrounding area surveilled; 

epidemiological early alert system 

activated; general area around 

outbreak focus 

Bee movement halted; 

traceability of outbreak location 

documented; epidemiological 

surveillance of wider surrounding 

area 

Email, instant messaging, local 

beekeeping association networks, 

direct meetings; communication 

includes location, date, colony 

status 

Sweden 

Confirmed AFB → Jordbruksverket 

publishes updated outbreak maps; 

bitillsyn programme activated via 

Länsstyrelse 

3 km radius: all apiaries and 

contact apiaries of affected 

operation inspected; adult bee 

spore samples sent to SLU 

reference lab (Uppsala) 

Not specified separately; all 

material from clinical colonies 

destroyed; bitillsynsman manages 

zone compliance 

Biodlare subscribe to 

Jordbruksverket's online outbreak 

map updates; bitillsynsman 

contacts all beekeepers in zone 

directly 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.6 Manage Asymptomatic Colonies When AFB Is Detected in the Apiary 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

When AFB is confirmed in one or more colonies at an apiary, all remaining apparently healthy colonies must be treated as potentially 

contaminated. Asymptomatic colonies may carry subthreshold spore loads transmitted through robbing, drifting, or beekeeper-mediated 

equipment transfer, and can develop clinical signs weeks to months after the initial infection event. 

Responses range from proactive shook swarm of all remaining colonies in the affected stand (Austria, Sweden, Slovakia) to intensive 

monitoring with laboratory-confirmed decision-making before any intervention (Greece, Spain, Poland). In all approaches, strict biosecurity 

during inspections—dedicated equipment, disposable gloves per colony, and tool disinfection between colonies—is universally emphasised 

to prevent iatrogenic spread. 

Material transfer restrictions between colonies and apiaries apply universally until the apiary is confirmed disease-free. Slovenia mandates a 

minimum 30-day post-sanitation period with a veterinary control inspection before quarantine can be lifted. Poland triggers shook swarm 

only when Paenibacillus larvae spores are laboratory-confirmed in asymptomatic colony samples; Slovakia destroys all colonies with ≤4 combs 

regardless of clinical status. 

2.  COMPARATIVE TABLE 

Country 
Inspection protocol for asymptomatic 

colonies 
Colony management measures Biosecurity during inspections Decision criteria for intervention 

Austria 

All colonies at stand inspected for AFB 

signs; Streichholzprobe on suspicious 

cells; other stands: immediate 

Futterkranzproben (honey-store 

samples sent to lab) 

Shook swarm (Kehrschwarm) mandatory 

for all colonies at affected stand, 

including Jungvolk; preventive shook 

swarm of Wirtschaftsvölker after honey 

harvest; no honey feeding 

New gloves per colony; all tools 

disinfected between colonies; 

new equipment per stand 

recommended; protective 

clothing always worn 

Any clinical suspect → 

compulsory BVB notification → 

provisional quarantine; confirmed 

by AGES microbiological culture 

Belgium 

All colonies are inspected and sampled 

by the FAVV vet and beekeeping 

assistant 

Not specified Not specified 
Based on the FAVV laboratory 

results 

Croatia 

Detailed clinical inspection of all 

frames; close attention to capped 

brood appearance; honey from brood-

surrounding combs sampled for lab 

analysis 

No inter-colony material transfer; 

frequent cleaning and disinfection of 

equipment and protective clothing 

between the same beekeeper's different 

apiary sites 

Equipment and protective 

clothing disinfected between 

apiaries of the same 

beekeeper; strict containment 

per site 

Not specified; lab results guide 

further action 

Denmark 

Bisygdomsinspektør examines all 

colonies in bigård and within 2 km 

radius; follow-up inspection at 8 weeks 

and next active season 

Large-scale comb turnover (melt all 

combs) for all colonies in the bigård 

during the season; material isolated to 

that site 

Follow inspector's instructions 

on handling, movement, and 

hygiene; maintain material 

isolation for that bigård 

Only colonies with clinical signs 

destroyed; asymptomatic colonies 

not automatically destroyed 

under Danish protocol 

Germany 

Inspect all colonies at affected stand 

regularly; check for AFB signs (irregular 

brood, sunken caps, sticky brown 

mass) 

No colony isolation recommended 

(cross-contamination risk); more 

frequent inspections; comprehensive 

hygiene during every visit 

New gloves per colony; 

disinfect all tools between 

colonies; change protective 

clothing between stands 

Suspicious sign → take samples → 

send to specialist laboratory; no 

clinical management without 

laboratory confirmation 

Greece 

Inspect every 7–10 days 

(spring/summer), 15–20 days (late 

summer/autumn); mandatory 

inspection before any colony 

movement 

Replace ≥30% old combs annually; no 

frame exchange, brood/honey transfer, 

or colony merging without prior lab test; 

feed only sucrose syrup 

Single-use nitrile gloves; clean 

work suit; tools disinfected 

with flame, 3–5% NaOH, or 

0.5% NaClO for ≥10 min 

contact time 

>10–20% of brood frames 

repeatedly affected or increasing 

dead larvae → strict isolation, 

intensified monitoring, possible 

destruction 

Hungary Not specified Not specified Not specified 

Handled under the official 

procedure of Decree 70/2003 

(VI.27.) FVM 

Italy 

Periodic inspection of non-

symptomatic colonies; even a few 

symptomatic larvae = remove infected 

material; early detection drastically 

reduces spore production 

No material movement (bees, frames, 

supers) from apiary until confirmed 

disease-free; dedicated equipment per 

apiary 

Dedicated smoker, gloves, hive 

tool per apiary; hive tool 

immersed in 5% NaClO for 30 

min then rinsed between uses 

Any symptomatic larvae detected 

→ remove infected material 

immediately; do not wait for large 

numbers of affected cells 

Poland 

Official vet collects honey, wax, bee, 

and debris samples from 

asymptomatic colonies and sends to 

laboratory; spore detection triggers 

action 

Shook swarm ordered if P. larvae spores 

detected in asymptomatic colony 

samples; nest burned; bees rehived on 

foundation; antibiotics prohibited 

New gloves per colony; 

disinfect tools between 

colonies; change clothing 

between apiaries; strict 

containment per site 

Spore detection in samples → 

shook swarm + burn nest; visible 

clinical signs → full destruction; 

antibiotics never permitted 
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Slovakia 

Asymptomatic (clinically negative) 

colonies examined; repeated 

inspection after observation period; 

lab sample if positive clinical finding 

Asymptomatic colonies shook-swarmed 

onto foundation in cleaned/disinfected 

hives; weak colonies (≤4 combs) 

destroyed regardless; stimulative feeding 

for comb building 

Not specified separately 

Colonies with ≤4 combs: 

destroyed regardless of clinical 

status; stronger asymptomatic 

colonies: shook swarm; wax from 

all colonies declared 

Seuchenwachs 

Slovenia 

NVI veterinarian carries out control 

inspection ≥30 days after all measures; 

repeats ≥30 days later before 

quarantine lifted 

Destroy diseased colonies and combs; no 

interventions in asymptomatic colonies 

except swarm/robbing prevention, sugar 

feeding, varroa treatment 

Restrict apiary access; prevent 

robbing and swarming; no 

unauthorised interventions in 

healthy colonies 

Quarantine lifted only after 2 

consecutive negative clinical 

inspections; official NVI 

veterinarian must confirm each 

inspection 

Spain 

Intensify inspections; use 

complementary diagnostics: hive 

debris, nurse bees, stored honey, 

pollen or sugar-powder samples; lab 

guides decisions 

Immediately isolate colonies with signs; 

move to quarantine apiary (lazareto) if 

possible; consider hygienic strain 

selection and genetic improvement 

Enhanced hygiene practices; 

minimise iatrogenic 

transmission between hives; 

follow all standard biosecurity 

protocols 

Lab confirmation guides decision 

between sanitation, material 

elimination, or colony destruction 

based on outbreak severity 

Sweden 

Monitor all remaining colonies; risk 

substantially reduced if all colonies 

shook-swarmed and all wax melted 

Shook swarm all remaining colonies 

(without clinical signs); overwinter on 

foundation; melt all built-out wax; honey 

supers from clinical colonies not used on 

others 

Not specified separately; 

whole-stand management is 

the primary preventive 

approach 

All asymptomatic colonies in 

affected bigård shook-swarmed 

proactively; no spore-detection 

threshold required before action 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.7 Visual Detection of AFB-Typical Signs 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 
Visual recognition of American Foulbrood (AFB) signs is a fundamental beekeeper competency for early disease detection. Paenibacillus larvae kills 

larvae only after capping, producing a characteristic sequence of discoloration—from pearlescent white to tan, brown, and finally black—and 

converting the larval body into a sticky, thread-drawing mass visible when a toothpick or matchstick is withdrawn from a suspicious cell. 
The hallmark field diagnostic is the stick test: inserting a toothpick into a sunken or perforated sealed cell and withdrawing it slowly to reveal a ropy 

thread of 3–5 cm. However, thread-pull and characteristic odour may be absent in early infections, recently dried stages, or in certain genotypes, and 

several countries caution that a negative result must never be used to exclude AFB diagnosis. 
The final disease stage produces hard, flat scales firmly adhered to the lower cell wall that are difficult to distinguish from dark comb wax. An irregular 

brood pattern—scattered capped cells alternating with open cells from which dead larvae have been removed—is often the earliest visible indicator, 

preceding the appearance of typical individual cell signs. 
2.  COMPARATIVE TABLE 

Country Capped brood appearance Stick test result Scales and odour Differential diagnosis and reporting 

Austria 

Scattered capped brood; cells 

with sunken, perforated, 

darker-than-normal caps; 

openings often at cap margin; 

moist appearance 

Dark brown ropy content; thread 3–5 

cm (longer than EFB); test with 

toothpick or matchstick 

(Streichholzprobe) 

Hard scales firmly adhered to 

cell bottom; earthy-clay 

(erdig-lehmiger) odour 

'Alles was man noch benennen kann, ist keine 

Faulbrut' (any identifiable larval/pupal shape 

= NOT AFB); two-step diagnosis: clinical signs 

+ AGES microbiological culture; ERIC typing is 

research only 

Belgium Not specified Not specified Not specified 

The FAVV sends a vet and beekeeping 

assistant who lead the investigation and 

check all hives for AFB 

Croatia 

Irregular brood (rešetkasto 

leglo); sunken, moist, marbled, 

perforated caps with irregular 

ragged edges 

Dead larva forms shapeless dark 

brown mass drawing into thin viscous 

threads; mass fuses with cell floor and 

walls 

Dried mass merges with cell 

bottom; cell appears nearly 

empty; scales strongly adhere 

to lower cell wall 

Lab confirmation by P. larvae spore 

microscopy (APISlab, Zagreb); clinical signs 

are suspicious but not definitive; submit 

comb section in breathable paper bag 

Denmark 

Irregular 'holey' brood (early 

sign); later: dark, sunken, 

perforated cell caps with moist 

appearance 

Brownish slimy rotting mass; 

characteristic thread-pull (tråd-test); 

thread-pull not always present 

depending on disease stage 

Dark scales in cell bottom 

visible when frame held to 

light; sour or sourdough 

odour 

Can be confused with EFB, chalkbrood, 

sacbrood; contact bisygdomsinspektør at first 

suspicion; lab sample to OBB (Flakkebjerg); 

do not move bees or material 

Germany 

Irregular brood pattern; cell 

caps sunken and perforated; 

darker-than-normal coloration 

Sticky brown ropy mass with long 

threads (Ziehfäden); characteristic for 

field diagnosis 

Cells discoloured dark brown 

to black in advanced infection; 

foul fermented odour 

detectable 

Report to Veterinäramt; no clinical 

management without lab confirmation; notify 

Bienensachverständige 

Greece 

Sunken and perforated capped 

cells scattered among healthy 

cells; irregular brood pattern; 

caps lighter or darker than 

normal 

Creamy to dark brown mass; 

characteristic thread forms on 

matchstick or toothpick withdrawal — 

reliable field diagnostic 

Scales firmly adhered to cell 

wall; tongue of dead larva 

attached; unpleasant odour in 

advanced cases 

Differentiate from EFB (dies before capping, 

no thread, scales removable), chalkbrood 

(hard mummies), sacbrood (intact sac), 

chilled brood; lab: PCR or culture for 

confirmation; antibiotics prohibited 

Hungary 

Torn or perforated cell 

cappings and a spotty, shotgun 

brood pattern 

Dead brood is liquid and draws out 

into a brown thread 

A smeary entrance and 

reduced pollen foraging are 

further signs 

Not specified 

Italy 

Mosaic (mosaico) pattern: 

sealed and unsealed cells 

alternating; concave or 

perforated caps 

Insert stick into perforated/sunken 

capped cell; brown mucus thread = 

AFB; more reliable on perforated than 

only sunken cells 

Perforated caps and dark 

dried content; scales adhere 

to cell walls 

ERIC I: typical symptoms at 12 days post-

capping; ERIC II: higher virulence, kills at ~7 

days, less sticky, fewer spores — easier to 

miss; ERIC distinction requires PCR 

Poland 

Non-uniform brood; sunken, 

perforated, shiny/moist cell 

caps; some capped cells 

remain standing upright 

Sticky ropy mass (like carpenter's 

glue); thread and odour NOT always 

present — NEVER exclude AFB based 

on their absence; watery consistency 

also possible in early stages 

Flat, thin scales strongly 

adhered to lower cell wall; 

same colour as old dark wax 

— very difficult to see; hold 

frame to light; odour is 

inconsistent 

Visual signs alone insufficient; lab 

confirmation essential; thread-pull and scales 

may be in a narrow visible window; check 

every comb systematically 

Slovakia 

Irregular (medzerovitý / 

scattered) brood; cell caps 

darkened, sunken, 

occasionally perforated; 

Viscous mass pulling into 3–5 cm 

thread; final stage: scale firmly 

adhered to cell floor 

Scale firmly adhered; light 

brownish-grey to dark brown 

colour; symptoms may appear 

weeks to months post-

infection 

Lab bacterial culture for confirmation; EFB 

differential: uncapped cells, thread <1 cm, 

scales removable; report to RVPS 
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clinical signs may appear 

months after infection 

Slovenia 

Irregular (presledkasta) sealed 

brood; sunken, dark, 

perforated caps with moist 

appearance 

Dead larvae light or dark brown, 

thread-like on toothpick withdrawal; 

specific odour detectable; notify VF 

NVI immediately at any suspicion 

Dried dead larvae visible as 

crusts on lower cell walls; 

specific odour; veterinarian 

called same or next day 

Any brood change → find cause → notify VF 

NVI immediately; vet carries out clinical 

inspection and lab sampling same or next day 

Spain 

Sunken or perforated caps on 

sealed cells; progressive 

darkening; irregular brood 

pattern 

Viscous filamentous (filante) 

consistency (prueba del stick test); 

most reliable on perforated cells; 

thread visible on withdrawal 

Pupal remains firmly adhered 

to cell walls; advanced: 

carpenter's glue (cola de 

carpintero) odour before 

opening hive 

Differentiate from EFB, sacbrood, chalkbrood; 

ERIC I most common; ERIC II: earlier death, 

less sticky; lab (PCR or culture); commercial 

rapid-test kits as field aid 

Sweden 

Sunken (insjunkna) cell caps; 

open cells where larvae 

removed; dead larvae only in 

capped cells; irregular brood 

pattern 

Flaccid, sticky, increasingly ropy 

consistency (slapp, seg tråddragande 

massa); thread-pull possible but not 

always 

Dark brown scales (skorpor) 

visible when frame held to 

light; unpleasant odour 

characteristic 

Contact bitillsynsman immediately on 

suspicion; lab sample before confirming; do 

not move bees or material pending lab result 

“Not specified” indicates information not explicitly provided in the national practice description. 
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8.8 Visual Inspection of Brood Combs During Colony Work 

Category: American Foulbrood / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 
Systematic visual inspection of brood combs at every colony visit is the foundation of early AFB detection. The health of the brood reflects the colony's 

overall condition, and changes in larval appearance, capping structure, or brood pattern are often the earliest observable signs of disease. In early 

infection stages, changes may be detectable only by trained observation under good light. 
Correct technique is essential: combs should be removed individually, inspected on both sides under good light with the sun behind the inspector, and 

examined with bees knocked off to expose the brood surface. Suitable conditions—warm, dry, calm weather above 18°C around midday—reduce 

colony stress and improve the visibility of larval colour and consistency. 
When suspicious signs are identified, field tests (toothpick/stick test) and, if indicated, collection of brood samples for laboratory analysis are the next 

steps. Early laboratory confirmation before any clinical management decision prevents both under-reaction to early infection and unnecessary 

destruction of healthy colonies. Prompt notification to veterinary services is legally required in all partner countries upon clinical suspicion. 
2.  COMPARATIVE TABLE 

Country 
Inspection frequency and 

timing 

Frame examination 

technique 
Warning signs to detect Follow-up action on suspicion 

Austria 

Minimum 2 complete 

inspections/year at spring and 

summer revision; note: early 

infection detectable only by lab 

Remove combs one by one; 

both sides under good light 

(sun behind inspector); 

knock bees off (Abschlagen); 

toothpick test on suspicious 

cells 

Scattered capped brood; 

sunken/perforated/darker caps; brown ropy 

content in suspect cells; scales in cell bottom 

Positive finding → compulsory 

BVB notification → provisional 

quarantine; AGES lab 

confirmation; subsidised lab 

testing available (90% subsidy, 

~€51.39/test) 

Belgium Not specified Not specified 
Signs of AFB (Paenibacillus larvae), to which young 

larvae up to 24 hours old are most susceptible 
Not specified 

Croatia 

Not specified; emphasis on 

awareness and prompt 

recognition during regular 

colony management [NOTE: 

source text categorised as Good 

Beekeeping Practices] 

Inspect capped and open 

brood distribution; assess 

queen quality from brood 

pattern; use standard tools 

and protective suit 

Changed caps (sunken, dark, perforated, wet, 

marbled); changed larvae (dead, dry, discoloured, 

lacking shininess/turgor); varroa mites visible on 

larvae 

Submit comb section with altered 

brood in breathable paper bag to 

APISlab (Zagreb) for laboratory 

testing 

Denmark 

Every visit as routine; observe 

colony before opening (flight 

activity, dead bees at entrance, 

sounds) 

Systematic inspection before 

and after opening; assess 

eggs, larval age, comb 

uniformity; top-down order; 

check under good light 

Irregular/holey brood; inward-fallen perforated 

caps; bad odour from brood or hive; 

dead/discoloured larvae; deformed wings 

Suspected disease → contact 

bisygdomsinspektør immediately; 

do not move bees or material 

until resolved 

Germany 

Inspect every brood comb at 

each hive visit; heightened 

vigilance throughout season 

Inspect each brood comb 

individually; change 

sampling tool between 

colonies; mark suspicious 

cells 

Abnormal brood pattern; sunken/perforated cell 

caps; discoloured sticky brood; unusual foul odour 

Take brood samples (capped 

comb, bees, or pollen frame) for 

lab if suspect; change sampling 

tool between each colony 

Greece 

Every 7–10 days during active 

season; more often after colony 

movements, swarms, or post-

harvest; external check first 

Inspect in sun >18–20°C, dry 

conditions, midday; all 

frames both sides; check 

open and capped brood; 

note pattern, colour, caps, 

odour; toothpick test 

AFB: sunken/perforated caps, brown thread, 

scales, odour; EFB: uncapped larvae, no thread; 

chalkbrood: hard mummies; sacbrood: intact sac; 

bald brood: rows of uncapped cells; Varroa: 

deformed wings, mite drop 

Lab (PCR or culture) for uncertain 

cases; AFB suspected → notify 

veterinary authorities → 

quarantine; Varroa: sugar roll or 

natural mite drop monitoring 

Hungary Not specified 

Open the hive, remove 

frames, check the cells, 

observe the queen and 

check honey and pollen 

stores 

Diseases and parasites, swarming and food 

shortage 
Not specified 

Italy 

All brood combs at every colony 

visit; inspect all frames 

including those with sparse 

brood 

Shake/knock bees off inside 

hive before removing frame; 

correct light angle to see 

larval position and 

consistency; inspect both 

sides of every comb 

Irregular/mosaic pattern; concave or perforated 

caps; brown viscous thread on toothpick; larval 

discolouration and abnormal consistency 

Confirm with toothpick test; 

suspected AFB → notification to 

Servizi Veterinari legally required; 

early detection → immediately 

remove infected material 
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Poland 

Every hive check; note that 

early infection is only 

detectable by laboratory 

analysis 

Inspect each brood comb 

individually, both sides; 

focus on capping condition, 

larval appearance, and 

brood uniformity 

Non-uniform brood; 

sunken/perforated/shiny/moist caps; ropy brown 

mass; dark scales in cell floor 

Lab confirmation essential 

(thread-pull and scales absent in 

many cases); report to Veterinary 

Inspection if suspected; 

compulsory notification 

Slovakia 

Systematic inspection at every 

colony check; clinical signs may 

appear weeks to months after 

infection 

Hold frame so light 

illuminates cell interiors; 

observe adult bees, varroa 

mites, and morphological 

deformities; check brood 

pattern and cap condition 

Healthy larvae: pearlescent white; 

grey/yellow/brown/black = diseased, chilled, or 

injured; 2 eggs in one cell = queen problem; 

concave/perforated caps; AFB threads 3–5 cm 

Suspicion confirmed by lab 

bacterial culture; distinguish from 

EFB (uncapped, shorter thread, 

removable scales); report to RVPS 

Slovenia 

Plan regular inspections from 

early spring to late autumn; 

investigate every change in 

brood appearance 

Inspect each comb both 

sides under good light; 

check all combs including 

those with sparse brood; 

toothpick test for thread; 

note odour 

Irregular sealed brood; 

sunken/dark/perforated/wet caps; brown viscous 

larvae; specific odour; dried crusts on cell bottom 

Any suspicion → notify VF NVI 

immediately; vet carries out 

clinical inspection and lab 

sampling same or next day 

Spain 

Establish a regular inspection 

calendar; higher frequency 

during active brood season 

Visual inspection with stick 

test; commercial AFB rapid-

test kits as field aid; avoid 

plastic or glass sample 

containers 

Sunken/perforated caps; sticky thread-drawing 

larval mass; irregular brood pattern; carpenter's 

glue odour; pupal remains adhered to cell walls 

Collect comb samples for lab; 

confirm before notifying 

authorities; rapid test kits as 

preliminary field aid only (not 

definitive) 

Sweden 
Every hive visit; priority for any 

colony with irregularities 

Visual inspection of brood 

frames for signs of disease; 

note unusual odour from 

suspicious cells or hive 

Sunken cell caps; dead larvae only in capped cells; 

flaccid sticky ropy consistency; dark brown scales; 

bad odour, irregularly sealed brood 

Contact bitillsynsman immediately 

on any suspicion; lab sample for 

confirmation; do not move bees 

or material pending outcome 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9. European Foulbrood 

9.1 Do Not Move Used Frames/Bees/Materials/Feeds from Colonies with EFB to Healthy Colonies 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

European Foulbrood (EFB), caused by Melissococcus plutonius, spreads between colonies primarily through beekeeper-

mediated transfer of contaminated materials. Used frames, combs, stored honey, pollen, bees, and equipment from infected 

colonies can carry viable bacteria. Horizontal transmission via robbing, drifting, and shared feeding sources also contributes to 

spread across apiaries. 

The fundamental biosecurity measure is strict separation: no frames, bees, brood, honey, pollen, tools or feeding equipment 

should be transferred from a colony showing EFB signs to any healthy colony. This applies both within the same apiary and 

between different apiaries. In countries where EFB is notifiable, official protocols may prohibit any movement from infected 

colonies and require eradication. In countries where EFB is not notifiable, the separation principle remains a cornerstone of 

voluntary biosecurity. 

Practical implementation includes marking and isolating affected colonies immediately on detection, maintaining dedicated 

sets of equipment per colony during active infection periods, and avoiding the reuse of combs or honey from unknown or 

suspect sources. Regular comb replacement and avoidance of honey or pollen of unknown provenance are complementary 

preventive measures widely recommended across all partner countries. 

2.  COMPARATIVE TABLE 

Country Regulatory status of EFB Materials not recommended for transfer Key biosecurity measures 

Austria Not notifiable; rare occurrence (no cases found 

in 2015-16 Zukunft Biene project) 
All frames, bees, materials, feeds from 

infected colonies 
Strict equipment separation between apiaries; EFB 

spores survive years in combs; voluntary coordination 

with veterinary offices recommended 

Belgium Not specified Transporting any material within a 

protection zone (schutkring) is forbidden Disinfect all your material 

Croatia Notifiable; colonies isolated and marked on 

detection 
Frames, bees, brood, food from infected 

colonies 

Avoid moving colonies to winter in weak state or with 

insufficient food; M. plutonius spreads via contaminated 

food, wax and bees 

Denmark Notifiable; last confirmed case 2005; mandatory 

destruction of infected colonies 
All frames, bees, materials, feeds from 

infected colonies 

Work with disease-tolerant bees; regular comb 

replacement; never feed honey or pollen of unknown 

origin 

Germany Not notifiable; spores survive years in combs All frames, bees, materials, feeds from 

infected colonies 
Strict equipment separation between apiaries; regular 

comb replacement recommended 

Greece Notifiable; minimum 30-day quarantine after 

last case; immediate biosecurity on detection 
All contaminated materials, frames, food 

from infected colonies 
Formal diagnosis required before biosecurity measures; 

detailed disinfection protocols to follow 

Hungary Not specified 
Do not move materials from infected hives, 

and use only infection-free hives when 

handling colonies 
Regularly check for EFB signs such as brownish-grey 

larvae and an unpleasant smell 

Italy 
Not listed in EU notifiable diseases (Reg. 

2018/1629); mark affected colony immediately 

on detection 
Any material from infected colonies Mark affected colony immediately; do not transfer any 

material to other hives 

Poland Not specified as notifiable; clinical symptom 

management is the focus Infected frames and combs 
Tighten nest; feed warm syrup; remove and burn 

infected frames; replace queen; apply shook swarm if 

sealed brood is affected 

Slovakia 
Mandatory notifiable disease (Act 39/2007); 

strict legal prohibition on moving bees or 

materials from infected colonies 

All bees and materials from infected 

colonies 
Mandatory eradication under national plan; honey from 

sick colonies only for human consumption; no treatment 

alternatives permitted 
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Slovenia EFB not yet confirmed in Slovenia; general good 

beekeeping practice applies 
Frame transfers between colonies (general 

caution advised) 

General biosecurity focus on overall GBP rather than 

EFB-specific prohibitions; standard frame transfer 

caution applies 

Spain Reportable to veterinary authorities; outbreak 

confirmation required before measures 
Frames, bees, tools, honey, pollen from 

infected colonies 
Incinerate severely infected colonies; do not share any 

material from infected colonies 

Sweden Not regulated by Swedish law; brief national 

guidance Frames, bees, feed from EFB colonies Prohibit all material movement from infected colonies; 

general material separation practice 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9.2 Disinfect or Incinerate Contaminated Beekeeping Equipment from EFB-Symptomatic Colonies 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Melissococcus plutonius, the causative agent of European Foulbrood (EFB), can persist on beekeeping equipment, combs and 

hive surfaces for extended periods. Effective decontamination or destruction of contaminated material is essential to prevent 

continued infection within the apiary and to avoid reintroducing the pathogen to treated or healthy colonies. The severity of 

the outbreak and the type of material determine whether disinfection or complete incineration is appropriate. 

Standard protocols distinguish between wooden and non-wooden equipment, and between combustible and non-combustible 

materials. Wooden hive bodies, frames and boards are generally treated by mechanical scraping followed by flaming with a 

propane or gas torch. Non-combustible metal tools and plastic components are treated with chemical disinfectants, most 

commonly sodium hydroxide (NaOH) solutions, sodium hypochlorite (NaOCl), or immersion in boiling water. Combs and wax 

from infected colonies are typically melted or destroyed rather than reused. 

Where infection is severe or involves multiple frames and late-season colonies, incineration of the entire infected colony along 

with all combustible material is the recommended approach in most countries. Beekeeper protective equipment — gloves, 

suits and footwear — must also be decontaminated after work with infected colonies, with high-temperature washing or 

dedicated disinfectants. Strict separation of equipment between apiaries remains a prerequisite for preventing cross-

contamination during the disinfection process. 

2.  COMPARATIVE TABLE 

Country Wooden equipment treatment Chemical disinfection of non-wood 

items 
Comb and wax 

management Approach to severely infected colonies 

Austria 
Scrape wax/propolis residues; 

wash with 3% hot NaOH solution 

or steam-clean; alternatively 

flame with gas torch 

3% hot NaOH (soda lye) for tools and 

hive interiors; rinse thoroughly after 

treatment 

Melt all old combs from 

affected colony; wax 

sterilised through melting 

Incinerate; clean entire bee house and 

comb storage with NaOH or flaming 

Belgium Flame with a gas burner or hot-

air gun after scraping off all dirt 
Alcohol, after scraping to remove all dirt 

so all germs are reached Not specified 
Disinfect the hive tool and all material 

from colonies on which a shook swarm 

was performed 

Croatia Mechanical scraping of wooden 

parts followed by flaming 
Boil smaller equipment in NaOH 

solution for 30 minutes 

Sterilise wax at 125°C for 30 

minutes under 2 bar 

pressure (no added water); 

separate process from 

boiling 

Incinerate if colony severely affected, 

especially when infection occurs late 

summer 

Denmark Scrape then flame wooden 

surfaces 

NaOH per manufacturer instructions for 

polystyrene and plastic components; 

disinfect tools and clothing; keep 

equipment from different apiaries 

separate 

Melt all combs including 

stored combs Kill affected colonies; melt all combs 

Germany 

Scrape wax/propolis residues; 

wash with 3% hot NaOH or 

steam-clean; alternatively flame 

with gas torch 

3% hot NaOH for tools and hive 

interiors; rinse thoroughly after 

treatment; reference www.ages.at 
Melt all old combs from 

affected colony 
Incinerate; clean entire bee house and 

comb storage with NaOH or flaming 

Greece Mechanical scraping followed by 

flaming for wooden hives 

NaOCl 0.5-1% for 10-15 min for plastic 

hives; alcohol or boiling water for tools; 

high-temperature washing for 

beekeeper clothing; full PPE required 

during disinfection 

Torch or boil frames in NaOH 

solution 

Detailed PPE requirements apply; 

biosecurity warning against transferring 

frames between colonies or using honey 

of unknown origin 

Hungary Not specified 
Hot water with 2-3% soda solution for 

metal and heat-resistant tools, for at 

least 30 minutes 
Not specified 

Remove and safely handle all affected 

tools and hive material as soon as EFB 

symptoms appear 
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Italy Flame hive components Immerse easily disinfectable material in 

NaOCl 5% for 30 minutes 

Burn non-disinfectable 

material in brazier or 

furnace 
Burn non-disinfectable material in brazier 

or furnace 

Poland 
Scrape first; then flame wooden 

equipment to golden colour (not 

brown or black) 

NaOCl at minimum 1% or NaOH 2-5% 

for polystyrene and polyurethane; 

neutralise with vinegar afterwards; rinse 

and dry 

Remove and burn infected 

material 
Scrape first, then flame; ensure correct 

golden colour from flaming (not charred) 

Slovakia 

Mechanically clean metal tools 

then flame; sulfur fumigation 

(vysírenie) as the sole permitted 

intervention before mandatory 

incineration 

NaOH, KOH or chlorine preparations for 

non-combustible surfaces; beekeeper 

compensation rules apply under Act 

277/2023 

Incinerate all infected 

colonies including all 

combustible material 

Mandatory incineration of infected colony 

and combustible material; compensation 

for beekeepers under Act 277/2023; only 

sulfur fumigation followed by incineration 

is legally permitted 

Slovenia Mechanical scraping of wooden 

parts followed by flaming Boil equipment in NaOH solution 
Sterilise wax at 125°C for 30 

minutes under 2 bar (no 

added water) 

Incinerate if multiple frames are affected, 

especially late summer infections 

Spain Apply propane torch to wooden 

surfaces 

NaOCl 10%, H2O2, or NaOH 2% for 

tools; immersion in boiling water for 

metal tools; UV/sunlight as 

complementary measure 

Incinerate combs, wax and 

hive material under 

controlled conditions with 

full PPE 

Incinerate under controlled conditions 

with full PPE 

Sweden Apply 3-5% NaOH solution then 

reflame wooden surfaces 3-5% NaOH solution for non-wood items 
Kill severely infected colony; 

melt or destroy all 

associated material 

Kill severely infected colony and destroy all 

material 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9.3 Inform Your Neighbours About EFB at Your Apiary 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Timely communication between beekeepers when European Foulbrood (EFB) is detected is a critical component of area-wide 

disease management. Because M. plutonius spreads through robbing, drifting and beekeeper activities, untreated colonies in 

the vicinity of a confirmed outbreak serve as sources of reinfestation even after the initial apiary has been treated. Early 

notification enables neighbouring beekeepers to increase inspection frequency, apply preventive measures and reduce the risk 

of undetected spread. 

The responsibility and mechanism for neighbour notification varies substantially between countries. In some countries, official 

veterinary authorities are legally required to notify beekeepers in a defined zone, and the individual beekeeper plays no formal 

notification role. In others, notification is entirely voluntary and the beekeeper is expected to inform neighbouring apiaries 

directly through personal contact, association channels, or digital platforms. Several countries explicitly state that withholding 

disease information is detrimental to the wider beekeeping community. 

Recommended communication content includes confirmation of the disease and general location, the number of affected 

colonies, biosecurity measures adopted, and guidance on intensifying inspections. The geographic scope of notification ranges 

from neighbouring apiaries to a defined radius of 2-5 km, depending on national guidelines. Digital tools such as national apiary 

registers, veterinary reporting systems and beekeeper platform groups are increasingly used to facilitate rapid and broad 

communication. 

2.  COMPARATIVE TABLE 

Country Who is responsible for notifying 

neighbours Communication channels used Geographic scope Regulatory basis 

Austria Beekeeper (voluntary, recommended) 
Personal contact, phone/email, beekeeper 

association platforms and local chapter 

networks 
A few kilometres 

radius 

EFB not notifiable; voluntary 

coordination with veterinary office 

may be useful 

Belgium 
On seeing EFB symptoms the beekeeper 

contacts the FAVV Local Control Unit, 

which then samples all colonies 
Via the FAVV Local Control Unit Not specified Not specified 

Croatia Beekeeper directly 

Direct contact; Croatian Beekeepers 

Association (HPS); WhatsApp/Viber groups; 

physical notices at apiaries; educational 

lectures; sharing photos of characteristic 

symptoms 

Not specified 
EFB notifiable; beekeeper takes 

initiative for informal neighbour 

communication 

Denmark 
Legal requirement for registration; 

automatic notifications through CBR 

(Central Apiary Register) 

Central Apiary Register (CBR) at cbr.lbst.dk; 

beekeepers registered in CBR receive 

automatic disease alerts for their area 

2 km radius for 

authority inspection 

of all colonies 

EFB notifiable; apiary registration in 

CBR legally required; last case 2005 

Germany Beekeeper (voluntary, recommended) 
Personal contact, phone/email, beekeeper 

platforms, local chapters and regional 

associations 

A few kilometres 

radius 
EFB not notifiable; voluntary 

notification to veterinary office may 

be useful 

Greece Beekeeper, after confirmed diagnosis Phone, messaging groups, email and local 

beekeeper networks 

3-5 km radius within 

24-48 hours of 

confirmation 

EFB notifiable; confirmation required 

before notification; avoid targeting 

specific beekeepers publicly or 

sharing unconfirmed information 

Hungary 

The beekeeper promptly notifies 

neighbouring beekeepers, giving the 

number of infected hives and the date 

symptoms were detected 

Not specified Neighbouring 

beekeepers Not specified 

Italy Beekeeper and veterinary authorities Not specified in detail 3 km radius 
EFB not in EU notifiable list per Reg. 

2018/1629; notify veterinary 

authorities and neighbouring 

beekeepers 
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Poland Beekeeper (not legally required but 

strongly recommended) Individual notification to nearby beekeepers Nearby beekeepers 

(radius not specified) 
Not legally required; collective 

disease control rationale 

Slovakia 
RVPS (Regional Veterinary and Food 

Authority) — not the individual 

beekeeper 

Official RVPS notification system; ŠVPS (State 

Veterinary and Food Authority) notifies 

neighbouring countries if zone crosses 

national boundaries 

Focus zone plus 3 km 

protection zone 

EFB notifiable under Act 39/2007; 

beekeeper reports to RVPS, which 

then manages all further notification 

Slovenia 

Official route: veterinarian → NVI → 

Regional UVHVVR office → local 

communities and beekeeping societies; 

informal neighbour notification also 

recommended 

e-government notice board; NVI website; 

GERK viewer for quarantine zone mapping; 

informal direct contact recommended in 

addition 

Regional UVHVVR 

district plus informal 

neighbour outreach 

Official notification via regulatory 

chain; informal outreach 

recommended as complement 

Spain Beekeeper; veterinary authorities 
Notify veterinary authorities; then 

communicate to beekeepers in a reasonable 

radius; post notices at apiaries; provide 

technical guidance for early identification 

Reasonable radius 

(not specified 

precisely) 

EFB reportable; confirm outbreak 

before notifying; provide preventive 

guidance 

Sweden Beekeeper Direct notification to neighbouring 

beekeepers 
Neighbouring 

beekeepers (radius 

not specified) 

EFB not regulated by Swedish law; 

notification is good practice 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9.4 Manage Asymptomatic Colonies When EFB Cases Have Been Detected in the Apiary 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

When European Foulbrood (EFB) is confirmed in one or more colonies within an apiary, all remaining colonies at that apiary 

must be considered at risk of infection, even when they show no clinical signs. M. plutonius can be present sub-clinically in 

nurse bees and honey stores, and conditions such as dearth periods, cold spells, inadequate nutrition or excessive liquid 

feeding can trigger disease expression weeks or months after initial exposure. Active management of apparently healthy 

colonies is therefore an integral part of outbreak response. 

The core measures applied to asymptomatic colonies include heightened inspection frequency to detect early signs, avoidance 

of all comb or equipment exchanges between colonies, and nutritional support to maintain strong colony populations. The 

entire apiary should be treated as a restricted zone: no bees, frames, honey supers or other materials should leave until the 

outbreak is declared resolved. Equipment used across colonies should be disinfected between uses, and movement of colonies 

to new locations should be suspended. 

In countries where EFB is subject to mandatory reporting, official protocols may extend these measures to all colonies 

belonging to the same beekeeper across multiple apiaries. Nutritional reinforcement — providing adequate stored food, 

supplemental syrup feeding and protein supplements — is consistently recommended to reduce stress-related susceptibility 

and to support the colony's capacity for hygienic removal of M. plutonius-infected larvae. 

2.  COMPARATIVE TABLE 

Country Inspection frequency Colony management measures Nutritional support Equipment and movement 

restrictions 

Austria 
Short intervals; check for 

discoloured open larvae, 

irregular brood; consult 

AGES lab if uncertain 

Avoid comb exchange; isolate suspect colonies; 

apply shook swarm after honey harvest if 

needed; voluntary coordination with veterinary 

offices and neighbouring beekeepers 

No specific quantities stated 
Thorough hygiene; reduce 

entrance; send samples to 

AGES lab if uncertain 

Belgium Not specified Managed on the basis of the FAVV inspection 

and laboratory results of all colonies Not specified Not specified 

Croatia 

Frequent inspections; use 

disposable nitrile gloves; 

discard leather gloves from 

confirmed-infected colonies 

Prevent robbing from weakened infected 

colonies; keep contaminated equipment closed 

until disinfected; remove all wax, honey, 

propolis and pollen from infected colonies; 

never feed honey of unknown origin without lab 

testing 

Reduce stress with sugar syrup plus 

vitamins when possible 
Keep contaminated equipment 

closed until disinfected; 

separate equipment per colony 

Denmark Not specified; isolate entire 

apiary 

Isolate entire apiary; stop all movement of bees 

and materials; assess colony strength, brood 

pattern and winter readiness; review apiary 

conditions (wind, cold, pollen/nectar sources, 

dearth periods) 

Not specified 
Follow authority guidelines 

closely; strengthen hygiene 

throughout apiary 

Germany 

Short intervals; check for 

discoloured open larvae, 

irregular brood; consult 

AGES lab if uncertain 

Avoid comb exchange; isolate suspect colonies; 

apply shook swarm after honey harvest if 

needed; voluntary coordination with veterinary 

offices and neighbouring beekeepers 
No specific quantities stated 

Thorough hygiene; reduce 

entrance; send samples to 

AGES lab if uncertain 

Greece 
7-10 day inspections during 

active period; 6-8 weeks 

monitoring after last 

confirmed case 

Restrict queen and frame use from suspect 

colonies; no nucleus production or movement 

during monitoring; quarantine new swarms 30 

days at >3 km from apiary; replace queens every 

1-2 years 

At least 2-3 frames of stores; 1:1 

sugar syrup at 0.5-1 L per 2-3 days; 

protein feed 200-500 g per week 

Thorough equipment 

disinfection protocols; no 

material movement during 

monitoring period 

Hungary Not specified Handle asymptomatic hives separately, 

minimising direct contact with them Not specified Not specified 

Italy 
Periodic inspection of 

originally-asymptomatic 

colonies 

Maintain well-populated colonies with good 

stores and young efficient queens; do not move 

any material before disease is eradicated 

Avoid excessive liquid feeding that 

stimulates laying beyond nurse bee 

capacity; ensure adequate pollen 

Dedicated disinfected 

equipment per colony; no 
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and nectar access; supplement with 

sugar syrup if needed 
material movement before 

eradication confirmed 

Poland Monitor brood health 

continuously 

Maintain strong colonies; adjust nest size; 

insulate; limit laying during dearth periods; 

avoid inspections in cold; monitor brood health; 

prevent robbing and drifting 

Ensure adequate food and water 

access; supplement during dearth 

Use disinfected tools separate 

from those used on sick 

colonies 

Slovakia Not specified 

After burning positive colonies: disinfect soil 

beneath and in front of all hive entrances; apply 

shook swarm on clean foundation in disinfected 

hives; destroy weak colonies with fewer than 4 

combs 

Extract honey from honey supers; 

honey not for beekeeping use; wax 

for technical purposes only 

Disinfect stable apiaries and 

mobile wagons with hot 5% 

NaOH or approved 

disinfectants (Persteril, Savo); 

disinfect extractor 

Slovenia Regular brood inspections 

Destroy colonies with clinical signs (as per AFB 

procedure) or apply shook swarm; do not 

transfer combs between colonies; settle new 

nuclei only in new or disinfected hives; prevent 

swarming, robbing and queenlessness 

Ensure good nutrition, especially 

during poor weather 

Replace at least one-third of 

combs annually; reduce varroa 

load as part of general colony 

maintenance 

Spain 
Continuous surveillance; 

frequent brood inspections; 

lab samples if EFB is 

suspected 

No comb, frame or food exchange; reduce stress 

from overcrowding and excessive manipulation; 

strict hygienic management 
Protein and vitamin supplements; 

quality pollen and nectar access 
Regular disinfection with 

NaOCl or heat; no material 

exchange between colonies 

Sweden Not specified Sanitation measures in other colonies; apply 

shook swarm on foundation; clean equipment Not specified Clean equipment throughout 

apiary 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9.5 Detection of EFB Typical Signs and Laboratory Analysis 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

European Foulbrood (EFB) is caused primarily by Melissococcus plutonius, a gram-positive bacterium that infects larvae within 

48 hours of hatching, causing death before cell capping in most cases. Secondary pathogens including Paenibacillus alvei, 

Brevibacillus laterosporus and Enterococcus faecalis can co-infect larvae and modify the appearance of the disease, resulting 

in variable colour progression, odour and texture. This variability makes visual diagnosis alone unreliable and necessitates 

laboratory confirmation. 

Characteristic clinical signs include an irregular brood pattern caused by the removal of dead or dying larvae, larvae that have 

changed from white to yellow and then to brown, disorganised positioning of larvae in cells (twisted, sunken, or spiralled 

toward the cell wall rather than maintaining the normal C-shape), and a sour or musty odour. Unlike American Foulbrood (AFB), 

the dead larval mass in EFB is not viscous or ropey: the matchstick test yields only short threads that break immediately, and 

dried scales are loosely attached and can be removed without difficulty. These differences are diagnostically important for field 

differentiation. 

Laboratory confirmation is required in all countries where EFB is a notifiable disease and is recommended in others when 

clinical signs are ambiguous. The preferred method is PCR, which is sensitive, specific and can detect M. plutonius in larvae, 

honey, pollen, bees, wax debris and adult bee samples. Cultural isolation on selective media (such as MYPGP agar) is also used. 

Rapid field test kits based on immunological principles are available in some countries for point-of-care diagnosis. Sample 

submission to a national or authorised reference laboratory is required in most countries with notifiable status. 

2.  COMPARATIVE TABLE 

Country Key clinical signs Differentiating features from AFB Diagnostic tests available 
Disease regulatory 

status and reference 

laboratory 

Austria 

Irregular brood, discoloured open 

larvae (yellow to brown), sour to 

musty odour in advanced cases, 

missing or sunken capped cells, black 

lacquer-like coating on inside of 

capping 

NOT thread-forming; scale is NOT 

firmly attached (vs firmly attached 

AFB scale); matchstick test yields 

short breaking threads, not long 

sticky strands 

Cultural isolation on selective media; PCR (AGES 

laboratory, contact DI Hemma Köglberger); 

clinical samples submitted to AGES 

EFB not notifiable in 

Austria; reference 

laboratory: AGES 

Belgium 

Young larvae (up to 2 days old) sicken 

and die after the bacterium 

multiplies in their gut and consumes 

their food 

Caused by Melissococcus plutonius, 

a non-spore-forming bacterium, 

unlike spore-forming AFB 
Not specified Not specified 

Croatia 

Irregular brood pattern; young larvae 

rise spirally toward cell opening; 

translucent larvae with visible 

trachea; colour change white to 

yellow to brown-gray to black; dead 

mass is moist and non-stretchable 

Non-stretchable mass vs ropy 

stretchable AFB mass 

Brood comb sample ≥10×10 cm in breathable 

packaging submitted to Authorised Diagnostic 

Laboratory: APISlab at Zagreb Veterinary Faculty 

EFB notifiable; 

authorised laboratory: 

APISlab, Zagreb 

Veterinary Faculty 

Denmark 

Irregular brood pattern (holes), small 

larvae transparent, larger larvae 

cream-coloured and twisted or 

sunken on cell bottom, sour smell, 

dried scale in cells 

Sour smell (vs AFB glue smell); non-

sticky easily removed scale (vs 

firmly attached AFB scale) 

Not specified in detail; last case confirmed 2005; 

disease-tolerant bees and hygienic behaviour 

are primary management tools 

EFB notifiable; State 

Reference Laboratory; 

last confirmed case 

2005 

Germany 

Irregular brood, larvae yellow to 

brown and mushy but not thread-

forming, dead larvae slack and 

twisted at cell bottom with barely 

visible segmentation, sour to musty 

odour in advanced cases, sunken 

capped brood 

NOT thread-forming (matchstick 

test: short breaking threads vs long 

non-breaking AFB threads); scale 

NOT firmly attached 

Cultural isolation on specific selective media; 

PCR (AGES laboratory); clinical samples 

submitted to AGES (Austria) 

EFB not notifiable in 

Germany; reference 

laboratory: AGES 

(Austria) 

Greece 
Irregular, scattered "mosaic" brood; 

sunken or perforated cappings; 

larvae turning from white to 

Scale detaches easily (unlike AFB); 

matchstick test gives no thread or a 

Visual inspection alone is insufficient; laboratory 

confirmation by microscopy, bacterial culture or 

PCR for Melissococcus plutonius (molecular 

Notify veterinary 

authorities; intensified 

surveillance 3-5 km 
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yellowish then brown or grey-black, 

losing shape and lying twisted or 

coiled along the cell walls, mostly 

dead in uncapped cells; sometimes a 

sour or rotten odour 

very short one (under 1 cm), 

whereas AFB forms a ropy thread 

methods most reliable for subclinical cases); 

collect brood pieces from suspect frames with 

sterile tools and send chilled at 4 °C within 24-48 

h; lab testing advised when over 5-10% of brood 

cells are affected or near a known focus 

around a confirmed 

focus; no national 

reference laboratory 

specified 

Hungary 
Greyish-brown, elongated or 

shrunken larvae lying in irregular 

positions, with an unpleasant smell 

and sometimes perforated cappings 

Not specified Not specified Not specified 

Italy 

Uncapped larvae appear smaller and 

less turgid than healthy larvae; colour 

progresses from white to dull white-

yellowish to dull yellow-brown; 

larvae change from C-shape to 

twisted, spiral, lateral or bridge-

arched positions; larvae die in 2-3 

days 

Non-viscous, non-stretchable; rust-

brown scale is easily removed from 

cell wall (vs firmly attached AFB 

scale); NOT ropy 

Cell culture or PCR on honeycomb sample; rapid 

diagnostic field test kits available for point-of-

care use 

EFB not listed among 

EU notifiable diseases 

per Regulation 

2018/1629; no national 

reference laboratory 

specified 

Poland 
Sour smell or rotting-meat smell; 

yellow distorted larvae; easily 

removable scales unlike firmly 

attached AFB scales 

Easily removable scale (vs firmly 

attached AFB scale); non-

stretchable mass 

Vita Europe EFB field test kit for field 

confirmation; PCR on debris, nurse bees or 

honey combs for asymptomatic colonies in 

winter 

Not specified as 

formally notifiable; no 

national reference 

laboratory specified 

Slovakia 

Variable appearance due to 

secondary pathogens; larvae infected 

soon after hatching; larvae die before 

capping and decompose quickly; if 

not removed, dry into easily-removed 

crusts; matchstick test produces 

short breaking threads 

Crusts easily removed (vs firmly 

attached AFB crusts); matchstick 

test: short breaking threads that 

snap immediately (vs long non-

breaking AFB threads) 

PCR preferred; lab sample: ≥10×15 cm brood 

comb with dead brood; National Reference 

Laboratory: Veterinary and Food Institute, Dolný 

Kubín 

EFB notifiable disease 

under Annex 4 of Act 

39/2007; NRL: 

Veterinary and Food 

Institute, Dolný Kubín 

Slovenia 

White to pale yellow larvae with 

visible trachea; larvae can move in 

cells and may rise or curl along cell 

wall; dead larvae in uncapped AND 

capped cells; dark brown rubber-like 

scales loosely attached; sometimes 

unpleasant sour smell 

Loosely attached scale (vs firmly 

attached AFB scale); matchstick 

test: contents cannot be pulled as a 

long thread as in AFB; dark rubber-

like scales (vs dark brittle AFB 

scales) 

Clinical inspection of brood combs plus 

laboratory confirmation required; PCR method 

(Dainat et al. 2018) preferred; sample types: 

larvae, honey, pollen, bees, combs, debris 

EFB NOT YET 

CONFIRMED IN 

SLOVENIA; no national 

reference laboratory 

specified; disease 

monitored as 

precaution 

Spain 

Colour progression: white pearl to 

yellow to brown; twisted and 

disorganised larvae; irregular brood 

pattern; fermenting or abnormal 

odour 

Fermented/abnormal smell 

characteristic; not ropy or 

stretchable 

Microscopy (gram-positive bacteria 

identification); bacterial culture on MYPGP agar; 

PCR; FISH; ELISA immunological tests; PPE 

required during sampling 

EFB reportable to 

veterinary authorities; 

no specific national 

reference laboratory 

named 

Sweden 

Empty cells, dead larvae in both open 

and sealed cells in twisted positions, 

sometimes visible trachea, yellow 

then slack then dark brown larvae, 

slightly thread-forming scales, dark 

smooth crusts (usually removed by 

bees), unpleasant sour odour 

Slightly thread-forming scales (vs 

long ropy AFB); dark smooth crusts 

(vs firmly attached brittle AFB 

scale); distribution reported as 

sparse in most EU countries 

Not specified; disease is not regulated by 

Swedish law 

Not regulated by 

Swedish law; no 

national reference 

laboratory specified; 

sparsely distributed in 

Sweden 

“Not specified” indicates information not explicitly provided in the national practice description. 
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9.6 Make a (Partial) Shook Swarm in Case of EFB Clinical Signs 

Category: Good Beekeeping Practices / Biosecurity Measures / European Foulbrood Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The shook swarm procedure (also described as the artificial swarm or colony transfer method) is a biotechnical intervention 

applied when European Foulbrood (EFB) clinical signs are confirmed. The underlying principle is that adult bees carry a 

substantially lower bacterial load than the combs and brood in an infected colony. By transferring adult bees to a new hive 

equipped with clean foundation, while destroying all contaminated combs and brood, the infectious dose is reduced drastically 

and the colony is given the opportunity to rebuild on uncontaminated wax. Supplementary liquid feeding stimulates the bees' 

cleaning instinct and supports comb construction. 

The procedure is most effective when applied during favourable foraging conditions — typically spring or early summer — 

because bees require substantial energy for new comb construction. In a partial variant, individual frames are assessed and 

only those showing clinical signs are removed and destroyed; frames with healthy brood are retained. This partial approach is 

reserved for cases in which the number of affected frames is limited: if the majority of combs are compromised, full destruction 

of the colony may be more appropriate. In all cases, the old hive body and equipment must be thoroughly decontaminated by 

NaOH washing, steam cleaning or flaming before reuse. 

The procedure must be integrated with complete decontamination of the original hive and all associated equipment. Post-

procedure monitoring is essential: early signs of relapse, queen acceptance and the development of new brood are assessed 

within one week, and supplemental feeding is maintained until the colony has rebuilt adequate stores. The risk of recurrence 

is elevated if the environmental stress factors that precipitated the outbreak — nutritional dearth, temperature stress or 

excessive liquid feeding without adequate nurse bees — are not corrected after the intervention. 

2.  COMPARATIVE TABLE 

Country Procedure type and description Conditions for application Post-procedure monitoring Regulatory and legal constraints 

Austria 

Full shook swarm onto clean 

foundation in new or disinfected hive; 

all old combs melted; 7-step hive 

decontamination (scraping, NaOH 

washing or steam cleaning, optional 

flaming); liquid feed provided 

When EFB is confirmed; colony able 

to support recovery; EFB not 

notifiable so beekeeper decides 

Liquid feed stimulates cleaning 

instinct; inspect for queen 

acceptance and brood 

development; decontaminate comb 

storage and bee house 

EFB not notifiable in Austria; no 

approved medications available; 

shook swarm is the standard 

recommended intervention 

Belgium A shook swarm, which the FAVV vet 

may decide to perform 

For a strong colony where visible 

EFB is limited to at most one brood 

frame, or where only laboratory 

analysis confirms it 
Not specified Decided by the FAVV vet 

Croatia 

Transfer of adult forager bees only to 

new hive with unbuilt foundation; 

brood and larvae left behind in 

cardboard-lined container for later 

destruction 

Evening when all bees in hive; 

strong colony in relatively new hive; 

bees held dark and cool; transfer to 

apiary or ≥3 km away after 3 days 

(digestive clearance of 

contaminated honey from honey 

stomach) 

Feed sugar syrup; destroy infected 

brood and all equipment; burn 

cardboard used around hive; use 

disposable gloves throughout 

EFB notifiable in Croatia; 

beekeeper applies procedure 

under veterinary oversight 

Denmark 

Shook swarm method historically 

used but NOT currently permitted in 

Denmark when EFB is confirmed; 

authorities take over management on 

confirmation 

Not applicable — mandatory 

reporting required; bee inspector 

and authorities manage response; 

historical double-swarm method 

described for reference only 

Authority-managed response; bi-

inspector supervises; apiary 

reinspected after 8 weeks and 

following year 

MANDATORY to report any EFB 

suspicion in Denmark; authorities 

manage all intervention; last 

confirmed case 2005; refer to 

www.biforskning.dk 

Germany 

Full shook swarm onto clean 

foundation; all old combs melted; 7-

step decontamination protocol 

(scraping, NaOH or steam, optional 

flaming, bee house and comb storage 

cleaning) 

When EFB is confirmed; EFB not 

notifiable so beekeeper decides; 

recovery without intervention 

sometimes possible 

Liquid feed stimulates cleaning 

instinct; inspect for queen 

acceptance and brood 

development; decontaminate comb 

storage and bee house 

EFB not notifiable in Germany; no 

approved medications available; 

shook swarm is standard 

recommended intervention; 

reference: www.ages.at 

Greece Full shook swarm for strong colonies: 

queen transferred to new clean hive 

with foundation; all bees shaken in 

Preferably spring or early summer; 

temperature >18°C; during nectar 

flow or with continuous 

1:1 sugar syrup 0.5-1 L per 2-3 days; 

inspect after 1 week for eggs and 

brood (indicators of success); 

Antibiotics not recommended 

(residues, persistence of pathogen, 

larval mortality); reported success 
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front of new hive entrance; one frame 

of healthy brood added for 48 hours 

then removed and destroyed; new 

foundation inserted 

supplemental feeding; for mild 

cases: step-by-step gradual 

procedure (move old hive, place 

new hive at old site, transfer queen, 

shake bees, insert foundation) 

monitor comb construction and 

food stores; reduce entrance; 

control robbing; continuous 

inspections for relapse 

rates of 70-90% when applied 

early with strict decontamination 

and full comb renewal 

Hungary 
Shook swarm (the shake method): 

bees are shaken off the infected 

combs and re-established on fresh, 

clean foundation 

Applied in the case of EFB clinical 

signs Not specified Not specified 

Italy 

Partial shook swarm with individual 

frame inspection: lightly shake frames 

over hive to separate bees from 

comb; inspect brood on each frame 

for EFB signs; remove and destroy 

infected frames; insert clean 

foundation or frames from healthy 

colonies 

Only when few frames show clinical 

signs; if majority of frames heavily 

compromised, consider colony 

destruction instead; perform during 

heavy nectar flow or with 

supplementary sugar syrup feeding 

Insert fewer frames than removed 

to keep colony compact and well-

covered by bees; evaluate queen 

efficiency; consider queen 

replacement if inefficient; continue 

supplementary feeding; risk of 

recurrence if stress factors persist 

EFB not in EU notifiable list per 

Reg. 2018/1629; beekeeper and 

veterinarian decide; references 

Mosca et al. 2023 (Agriculture 

journal) 

Poland 

Shook swarm applied when sealed 

brood shows clinical signs or when 

unopen larvae die in large numbers 

with sour smell; destroy all infected 

frames; create new colony from adult 

bees 

When sealed brood is affected 

(capped brood shows clinical signs); 

severe case with sour smell or 

rotting-meat smell and creamy-

textured dying larvae 

Appropriate colony management 

post-procedure; destroy weak 

resulting colonies; monitor brood 

health 

Not specified as formally 

notifiable; procedure is a 

beekeeper decision 

Slovakia 

Shook swarm NOT permitted; only 

legally allowed intervention is sulfur 

fumigation (vysírenie) followed by 

mandatory incineration of infected 

colony and all combustible material 

Shook swarm not applicable in 

Slovakia; mandatory eradication 

required for any confirmed EFB 

colony 

Full eradication and 

decontamination under RVPS 

supervision; compensation for 

beekeepers under Act 277/2023 

EFB notifiable under Act 39/2007 

(Annex 4); legal prohibition on any 

therapeutic or transfer procedure; 

mandatory eradication is the sole 

legal response 

Slovenia 

Full shook swarm (pretresanje); all 

bees swept late evening into 

appropriate container; queen found, 

enclosed in cage and added to bees; 

held in dark, cool place (cellar) for up 

to 48 hours; transferred to new or 

disinfected hive with new foundation 

Late evening when all bees in hive; 

May-June during favourable foraging 

conditions; monitor every 4 hours 

after 24 hours as bees exhaust 

honey stomach stores faster than a 

natural swarm 

Feed 1:2 to 1:3 sugar solution until 

queen begins laying and honey 

arches appear on combs; when first 

bees die from honey stomach 

exhaustion, transfer immediately to 

hive 

EFB not yet confirmed in Slovenia; 

procedure described as 

precautionary guidance; close 

monitoring required 

Spain 

Partial shook swarm: shake adult bees 

from infected combs into new clean 

hive with new frames or foundation; 

avoid transferring contaminated 

combs; destroy or safely eliminate 

infected material; disinfect all tools 

When EFB is confirmed or strongly 

suspected (lab confirmation 

preferred); during favourable 

weather; as part of veterinary-

supervised sanitary programme 

Monitor new colony closely for 

clinical sign reappearance; reinforce 

nutrition; periodic inspections; 

apply further measures if signs 

return; risks: spread if incorrectly 

executed; adult bees may still carry 

bacteria (false security) 

Must be integrated within a 

veterinary-supervised health 

control programme; references 

Forsgren 2010, Mosca et al. 2023 

Sweden 
Shake colony onto new foundation 

when EFB is confirmed or suspected; 

remove all old wax 

When EFB is confirmed or 

suspected; call bee inspector first to 

exclude AFB before acting 
Not specified 

Notify bee inspector; AFB must be 

excluded before shook swarm is 

applied 

“Not specified” indicates information not explicitly provided in the national practice description. 
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10. Nosemosis 

10.1 Avoid using honey or pollen from unknown sources against entry of Nosema spores 

Category: Disease Management / Nosemosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Nosema spores are remarkably persistent and can survive in honey and pollen for weeks to more than a year. Feeding bees 

with honey or pollen of unknown or uncertain sanitary origin therefore carries a significant risk of introducing Nosema spp. 

into healthy colonies. The spore load in apparently normal honey is impossible to assess visually, making source verification 

the only reliable safeguard. 

All twelve B-THENET countries recommend restricting bee feed to safe, certified, or home-produced sources. Sugar syrup is 

universally accepted as the safest energy supplement since it carries no Nosema risk. When honey or pollen must be used — 

such as when priming nucleus colonies or during queen rearing — beekeepers should use only material from colonies with a 

documented healthy status. 

In Denmark, feeding bees with honey is prohibited by law due to the risk of spreading American and European foulbrood, a 

restriction that effectively prevents Nosema entry via this route as well. Several countries also warn against transferring combs 

or food stores from dead or suspect colonies and recommend disposing of such material safely rather than reusing it within 

the apiary. 

2.  COMPARATIVE TABLE 

Country Feeding source restriction Recommended safe alternative Special notes 

Austria 
No honey or pollen from unknown sources or 

dead colonies; use only from colonies with 

confirmed healthy status 
Certified tested feeds; sugar syrup; pollen 

substitutes 
Nosema spores can survive weeks to over a year 

in honey; Nosema not the only pathogen at risk 

Belgium Only feed honey or pollen from colonies known to 

have been healthy when it was collected Not specified 
Even though nosemosis is not the worst disease, 

unknown-source honey or pollen still risks 

spreading it 

Croatia 
Use only own safe honey/pollen or from trusted 

known sources; exclude material suspected of 

contamination 

Sugar syrup; commercial protein patties from 

certified sources 
Contaminated material must be safely disposed 

of, not reused; authorized diagnostic lab: APISlab, 

Zagreb 

Denmark Feeding with honey is prohibited by Danish law; 

pollen feeding also strongly discouraged 
Sugar syrup (see apis.dk calculator); commercial 

certified feed products for beekeeping 
Legal prohibition primarily targets foulbrood; 

simultaneously prevents Nosema entry via honey 

Germany 
No honey, pollen or wax from unknown sources; 

verify certificates for any purchased beekeeping 

products 

Sugar syrup; certified commercial pollen 

substitutes 
N. Apis spores survive even in frozen honey for 

up to one year; restriction extends to wax 

Greece 
Avoid honey or pollen of unknown origin; N. 

ceranae spores survive in stored products and 

remain infective 
Sugar syrup (1:1 spring, 2:1 autumn); protein 

supplements with quality amino acid profiles 

PCR diagnostic recommended for species-level 

identification; N. ceranae active year-round 

unlike N. apis 

Hungary 
Use only honey/pollen from known local 

beekeepers or certified farms; prefer own-apiary 

products 
Sugar syrup; specific supplements such as 

Nozevit 
Annual laboratory Nosema testing 

recommended; maintain detailed hive records 

Italy 
Never use honey without knowing source hive 

and its health status; same rule applies to pollen 

in any form 

Sugar syrup; certified commercial pollen 

substitutes from authorised suppliers 
Risk applies equally to frame pollen, powdered 

pollen, and pollen-supplemented patties from 

unknown apiaries 

Poland 
Avoid honey or pollen from unknown or 

uncontrolled sources; spores may persist in bee 

bread and pollen 
Invert sugar syrup (easier to digest); certified 

protein supplements 

Use products of documented origin only; 

infected colony stores are safe for human 

consumption but not for bees 

Slovakia Do not use honey or pollen from colonies known 

to have Nosema; avoid unknown-origin products 
Sugar syrup; enriched patties containing plant 

polyphenols 
Honey from infected colonies is safe for human 

consumption but not for feeding bees 
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Slovenia 
Food stores from dead or diseased colonies must 

not be fed to bees; close hive entrance 

immediately upon discovery 
Sugar syrup; approved commercial feeds Combs from dead colonies must be removed and 

melted; hive must be disinfected before reuse 

Spain Do not reuse honey or pollen from dead hives or 

suppliers without sanitary certification 

Own healthy-hive honey for queen rearing; 

commercial authorised protein substitutes for 

supplemental feeding 

Especially critical during autumn/winter 

supplemental feeding; oral-faecal transmission 

route emphasized 

Sweden 
Do not feed bees with honey or pollen from 

unknown sources; both may contain Nosema 

spores or other pathogens 
Sugar syrup; certified commercial feeds Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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10.2 Optimizing bee nutrition to support colony survival and reduce nosemosis impact 

Category: Disease Management / Nosemosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Nosema spp. damage the midgut epithelium of adult bees, reducing nutrient absorption and compromising the 

hypopharyngeal glands that nurse bees rely on to produce brood food. Well-nourished colonies tolerate infection better, 

making nutritional support a key component of nosemosis management. Both carbohydrate sufficiency and high-quality 

protein from pollen are necessary, each playing a distinct role at different colony life stages. 

A critical timing distinction applies: protein supplementation is beneficial in spring when colonies are rebuilding and during 

summer, but late autumn protein feeding can prolong brood rearing and weaken winter bees. Carbohydrate supplements 

should use sugar syrup ratios calibrated to purpose — dilute (1:1) for brood stimulation in spring, concentrated (2:1) for winter 

stores in autumn. Good variety of pollen sources help maintaining healthy microbiota. 

Several plant-based supplements — including Nozevit, ApiHerb, and Hive Alive — have shown preliminary positive effects on 

colonies affected by nosemosis and are mentioned by multiple countries. These are nutritional adjuvants, not approved 

treatments, and must be used following manufacturers' instructions. Real pollen consistently outperforms substitutes in 

supporting immune competence and should be the first choice where locally available and of known sanitary status. 

2.  COMPARATIVE TABLE 

Country Protein/pollen supplementation Carbohydrate supplement Additional nutritional support 

Austria 
Pollen supplement in spring if stores insufficient; avoid late 

autumn protein feeding; real pollen preferred over 

substitutes 

Sugar syrup; timing and dilution adapted 

to season 

Good spring pollen availability is key; late 

protein supplementation risks weakening 

winter bees (Mattila & Otis 2006) 

Belgium 
Ensure enough pollen in spring, ideally two simplex frames of 

pollen, since nosemosis usually stems from pollen shortage 

(Pohl 2008; Jack 2016) 
Not specified Take strong colonies into winter 

Croatia 
Probiotics including EM, BPC-157, BeeWellAmino+; plant 

extracts including Nozevit and spirulina; zeolite mineral 

supplement 

Ensure sufficient food reserves during 

dearth periods; avoid overwintering on 

indigestible honey 

Regular comb renewal; minimize stress; 

clean and disinfect hives; diagnostic testing 

at APISlab (Zagreb) 

Denmark Access to diverse pollen throughout season; supplement 

with quality feed patties 
Sugar water supplementation during 

dearth; avoid honey from unknown 

sources 

Healthy queens (replace every 1–2 years); 

consistent varroa treatment; replace old 

brood combs regularly 

Germany Ensure good pollen sources in apiary landscape; spring 

nectar and pollen access particularly important 
Sugar water, feed dough, or sugar syrup as 

appropriate 
Good apiary siting with diverse floral 

resources is the primary nutritional strategy 

Greece 
High-quality pollen essential; nurse bees most affected by 

Nosema via HPG gland impairment; protein supplements 20–

25% protein with essential amino acids and sterols 

Spring 1:1 sugar:water for brood 

stimulation; autumn 2:1 for winter stores; 

sucrose preferred 

Essential oils and herbal extracts as adjuvant; 

evaluate supplement composition carefully 

for amino acid profile 

Hungary Diverse flowering plants and high-protein pollen substitutes 

with essential amino acids 

Sugar syrup; avoid excess; prefer own 

verified-healthy honey where source is 

documented 

Probiotics and prebiotics to support gut flora 

balance; correct hive placement for nutrition 

access 

Italy Ensure abundant pollen stores; emergency feeding when 

needed; protein integrators as supplemental support 
Sugar syrup or liquid feeds; supplemental 

feeding essential when natural stores are 

insufficient 

Specific prebiotics and nutritional integrators 

with demonstrated benefit against 

nosemosis 

Poland Good-quality protein essential; protein supplement if no bee 

bread available (Apistym, Nosivet, Nosevit) 
Invert sugar syrup preferred (pre-

digested, easier on infected bees) 
Apiherb, Hive Alive as nutritional adjuvant 

support; these are supplements, not 

treatments for nosemosis 

Slovakia Ensure pollen reserves from end of honey flow; in critical 

spring period supplement with pollen or substitutes 
Good-quality carbohydrate stores 

essential before winter; herbal patties 

with plant polyphenols available 

Essential oils (thymol, wormwood, 

marjoram, mint) cited in literature as 

adjuvant support 

Slovenia Quality pollen as protein base; protein cakes 20–25% protein 

with essential amino acids when natural pollen scarce 
Spring 1:1 syrup; autumn 2:1 syrup; 

invertase syrups (Apiinvert, Apifonda) 

easier to digest for infected bees 

Probiotics (Bactocell Bee, BeeGut+) to 

improve digestion and reduce Nosema load; 

avoid honey feeding 
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Spain 
Commercial supplements with demonstrated effect: Nozevit® 

(phytocompounds, polyphenols); ApiHerb® (garlic and 

cinnamon extracts) 

Timing adapted to colony vigour and 

climate; Hive Alive® (seaweed and plant 

extracts) 

Timing critical: assess colony strength, comb 

coverage, and food reserve levels before 

supplementing 

Sweden Assess pollen and nectar availability in 3 km radius around 

apiary; consider relocation if carrying capacity is insufficient Not specified Landscape evaluation before siting apiary is 

the primary nutritional strategy 

“Not specified” indicates information not explicitly provided in the national practice description. 
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10.3 Disinfection of all hive structures and cleaning beekeeper's equipment against nosemosis 

Category: Disease Management / Nosemosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Nosema spores persist on combs, wood surfaces, and equipment for weeks to over a year, making thorough disinfection 

essential to breaking the transmission cycle. Three main approaches are in use: thermal (flaming, steam, hot paraffin), chemical 

(acetic acid, sodium hydroxide, sodium hypochlorite), and physical (freezing). Mechanical cleaning to remove wax and propolis 

residues must always precede disinfection, as organic material shields spores from all agents. 

A critical species-specific distinction applies: 80% acetic acid vapour effectively destroys Nosema apis spores but has been 

shown to be unreliable against the more resistant Nosema ceranae. Conversely, freezing is effective against N. ceranae but not 

N. apis. Combs with visible faecal contamination should be melted and not reused. 

Spain recommends replacing 33% of brood combs annually and removing combs older than three years, which accumulate 

spore loads over time. Several countries — including Croatia, Austria, and Poland — describe the acetic acid chimney or tower 

method for bulk comb disinfection: stacking supers, sealing the base, and placing approximately 40 mL of 80% acetic acid per 

super for 7–10 days at 15–25°C. Adequate ventilation before reuse is essential, and full protective equipment must always be 

worn. 

2.  COMPARATIVE TABLE 

Country Primary disinfection method Chemical agents and protocols Comb management 

Austria 
Scrape wax/propolis first; then flame with 

gas torch or hot-air gun; or acetic acid 

chimney method 

80% acetic acid: 40 mL per super in stacked tower, seal 8 

days; NaOH also applicable; both also kill wax moth 
Combs with visible faecal spots must be 

melted;  renew brood nest combs regularly 

Belgium Disinfect hive material before reusing it for 

other colonies Not specified 
Nosema spores on wax combs and in honey 

can survive from weeks to over a year 

(MacInnis et al. 2020) 

Croatia 
Mechanical scraping first; then flame (open 

flame pass) or 2–4% NaOH wash of wooden 

parts 

80% acetic acid for combs: 2 mL per dm³ space, sealed 7–

10 days at 15–25°C; protective eyewear, mask, gloves 

mandatory 

Old damaged combs melted and processed 

into foundation; acetic acid effective vs N. 

apis; uncertain vs N. ceranae 

Denmark 
Scrape wax and propolis; wash with hot soda 

water; flame wooden boxes; metal/plastic 

parts disinfected with approved products 
Soda wash; flaming for wood; appropriate disinfectants 

for metal and plastic 
Combs from diseased colonies must be 

melted or destroyed; combs with 

pollen/brood not stored between seasons 

Germany Scrape mechanically; hot water (min. 60°C) 

with brush for tools;  

Overnight soak in 3–5% NaOH or 30 min in 60% acetic 

acid, then rinse thoroughly; combs from infected colonies 

melted 

All wax from infected colonies must be melted 

and not reused; dry storage and follow-up 

monitoring required 

Greece 
Flame (propane torch) interior surfaces to 

uniform brown colour; boiling in washing 

soda solution; freezing for combs 

80% acetic acid vapour effective vs N. apis but potentially 

not vs N. ceranae (Rodríguez-García 2022); NaOCl 0.5% 

20 min for plastics; washing soda for tool soaking; ozone 

investigated as alternative (Zanet 2019) 

Species distinction critical: freezing good for 

N. ceranae; acetic acid preferred for N. apis; 

combs with spots to melt 

Hungary 
Steam or high-temperature treatment; 

chemical disinfection; UV radiation less 

common; regular end-of-season disinfection 
Acetic acid; hypochlorite-based solutions; heat 

sterilisation 
Severely infected hive bodies: consider 

replacement; detailed maintenance records 

recommended 

Italy 
Flame hive bodies after scraping wax and 

propolis; gamma radiation for combs if 

available 
Ammonia; sodium hypochlorite; acetic acid; gas torch for 

equipment 

Reuse of combs: gamma sterilisation where 

possible; cold treatment or chemical 

disinfection as alternative 

Poland 
Thermal: flame (wooden parts lit to light 

golden colour, not charred) or paraffin dip at 

160°C for 10 min; chemical also applicable 

NaOH 2–3% hot solution (scrub 15 min, rinse with 

vinegar water); or NaOCl 1% (20 min soak); 

Dark combs must be discarded and melted; 

wax may be autoclave-sterilised at 121°C/1.1 

bar/30 min or exchanged at a processing 

facility 

Slovakia 
Seasonal disinfection; mechanical cleaning 

of frames in hot lye solution after honey 

extraction; flame frames and hive bodies 

Hot NaOH lye solution for mechanical frame cleaning; old 

frames used as fuel for heating the solution 

Annual comb renewal strongly advised; during 

critical Nosema levels: move brood combs to 

new hive; chemotherapy prohibited; burn 

dead bees 
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Slovenia 
Regular wax removal; annual floor cleaning; 

on colony collapse: empty hive, mechanically 

scrape, flame until wax on walls boils 
Boil supers/frames in 3% NaOH solution (300 L water + 9 

kg NaOH) for 3 min; rinse with steam cleaner; sun dry 

Combs from collapsed colonies removed and 

melted; hive body flamed to bubbling point; 

disinfection per veterinary guidance if 

infectious disease suspected 

Spain 
Blowtorch (heat) for resistant materials; 

wash tools with water and soap, then 

ammonia 5 min or sodium hypochlorite 15 

min; dry completely before reuse 

Freezing effective for N. ceranae but NOT N. apis; 

ammonia 5 min; NaOCl (bleach) 15 min; clean gloves and 

clothes between apiaries 

Replace 33% of brood combs annually; 

remove all combs older than 3 years (spore 

accumulation); clean hive entrance regularly 

Sweden 
Scrape wax first; flame wooden boxes; 

polystyrene: scrape + Virkon S spray or 5% 

caustic soda wash; high-pressure rinse 

Virkon S spray; 5% caustic soda (NaOH) solution; cold 

water rinse for brushes Not specified 

“Not specified” indicates information not explicitly provided in the national practice description. 
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10.4 Identify nosemosis clinical symptoms 

Category: Disease Management / Nosemosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Nosemosis is caused by two microsporidian species with markedly different clinical presentations. Nosema apis infection 

typically produces visible brown or yellow faecal spots on frames, hive walls, and the landing board; crawling or trembling 

bees; swollen abdomens; and spring colony weakness. These classic signs make N. apis comparatively easy to suspect at apiary 

level. 

Nosema ceranae, now dominant in most B-THENET countries, is far more insidious: faecal spots are typically absent. The 

disease manifests as gradual, apparently unexplained adult bee depopulation, reduced honey production, shortened bee 

lifespan, and in severe cases, sudden colony collapse resembling Colony Collapse Disorder. In Croatia, only N. ceranae has been 

detected by laboratory monitoring since 2009. Austria reports the same exclusive N. ceranae dominance. 

Laboratory confirmation is required for a reliable diagnosis, as neither species produces pathognomonic field signs. Optical 

microscopy can detect spores but cannot easily distinguish between species. PCR (including Real-Time PCR) enables species 

identification and provides an estimate of infection intensity. Spain's guidance specifies that the percentage of infected bees 

— not the spore count per bee — is the most reliable prognostic indicator: approximately 40–50% infected nurse bees signals 

a grave prognosis. 

2.  COMPARATIVE TABLE 

Country N. apis clinical signs N. ceranae clinical signs Diagnostic method 

Austria 
Faecal spots on frames/hive is a common 

association but N. Ceranae does NOT directly cause 

dysentery; unfavourable brood-to-adult-bee ratio is 

the key indicator 

N. ceranae now dominant in Austria; subtle — 

sudden adult bee mortality, summer colony decline 

before honey harvest 

Gut field test (milky-white midgut = heavy 

infection); microscopy (spores visible); PCR 

for species differentiation at AGES lab 

Belgium Nosema apis is more active in colder weather, with 

disease mainly in spring Nosema ceranae prefers warmer conditions The two species are difficult to tell apart 

without laboratory analysis 

Croatia 

N. apis: Yellow/brown spots on frames and hive 

entrance); sluggish/crawling bees with swollen 

abdomen; N. ceranae: K-wing; mass die-off after 

winter or in early spring; stretched white midgut 

on dissection 

Often asymptomatic; sudden increased adult 

mortality and rapid colony weakening; only N. 

ceranae detected in Croatia since 2009 

Microscopy (examination of midgut contents) 

or PCR for species differentiation; APISlab 

Zagreb (authorized diagnostic lab) 

Denmark N. apis more common in winter/spring; diarrhea; 

dead bees in and around hive 
N. ceranae active year-round; subtle; colony may 

collapse suddenly without clear cause; worsened 

by virus and pesticide stress 

Laboratory analysis required for diagnosis; 

Danmarks Biavlerforening test service 

(BiLab): submit ~60 living bees; cost 50 DKK 

Germany Non-point faecal traces in/on hive bodies or combs 

are a warning sign ('Bienendurchfall') No visible faecal spots; general colony decline 
Microscopy or genetic analysis (PCR); send 

samples to official laboratory; avoid EtOH 

storage (spores destroyed) 

Greece 
Dysentery (faecal spots on exterior and interior 

hive surfaces and entrance); loss of flight ability; 

bee crawling on ground; lethargy; queen may stop 

laying 

Gradual adult depopulation without visible dead 

bees at entrance; sudden colony collapse (may 

resemble CCD); reduced honey and pollen 

production; synergistic worsening with pesticide 

exposure 

PCR (polymerase chain reaction) essential for 

species differentiation; microscopy detects 

spores but cannot distinguish species; 

laboratory confirmation required 

Hungary 
Lethargy; diarrhea and brown faecal spots on 

frames/entrance; swollen abdomen; shortened 

lifespan 
General colony weakness; reduced honey 

production; hive abandonment in severe cases 
Microscopy for spore detection; PCR for 

species identification and infection level 

Italy N. apis easily recognized by faecal spots staining 

frames and front hive wall 

N. ceranae: no clear/characteristic symptoms; 

possible colony weakness, low activity, or excess 

brood relative to adult bees (adult lifespan reduced 

but larval development normal) 

Optical microscopy (midgut smear for 

spores); Real-Time PCR: detects Nosema 

DNA, distinguishes species, quantifies 

infection level 

Poland 
Colony appears healthy until compensation limit 

exceeded, then rapid collapse; queen intensive 

laying masks symptom onset 

Rapid depopulation; mainly in autumn; in strong 

colonies death may occur the following spring; no 

faecal spots typical 

Standard microscopical and molecular 

diagnostic methods; references: Szabó et al. 

2025, Martín-Hernández et al. 2018 
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Slovakia Spring onset typical during cold weather; faecal 

marks on hive; queen may stop laying eggs 
N. ceranae: no visible faecal spot; only bee deaths 

observed as bees leave the hive 

Microscopy (spore visualization); symptom 

observation; lab submission recommended 

for confirmation 

Slovenia 
N. apis recognized by faecal deposits in nest and on 

beard; bees eat more but assimilate less; 

hypopharyngeal gland underdevelopment 

Symptoms not characteristic; weak colony, lower 

field activity, fewer house bees, reduced colony 

size; N. ceranae now dominant 

Spore detection by microscopy or molecular 

methods; reference: Slovenian Beekeepers 

Association (ČZS) 

Spain 
N. apis: visible faecal marks at entrance and on 

frames; swollen abdomen; crawling/trembling 

bees; winter piña reduction; spring vigor loss 

N. ceranae: NO faecal spots (crucial differential); 

progressive depopulation; reduced honey 

production; colony vigor loss even during good 

flowering; no crawling bees; slow-acting acaricide 

reduced efficacy 

Percentage of infected bees (not spore count 

per bee) is best prognostic indicator; analyse 

min. 25 bees individually; 40–50% infected 

nurse bees = grave prognosis; PCR for species 

confirmation 

Sweden 
Poor spring colony development; bees defecating 

inside hive or at entrance; uses taxonomic names 

Vairimorpha apis / V. ceranae 
General colony underdevelopment; failure to thrive 

Simple microscopy (400x): crush 60 bees in 

0.5 mL water/bee; 4-level spore scale 

(0=none, 1=few, 2=5–40, 3=over 40 spores) 

“Not specified” indicates information not explicitly provided in the national practice description. 
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10.5 How to strengthen the bee population to survive nosemosis infestation 

Category: Disease Management / Nosemosis Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

A large, well-nourished colony with a productive young queen can tolerate or recover from Nosema infection more effectively 

than a weak or stressed one. The core strategy is populational resilience: generating enough young healthy bees to compensate 

for the shortened lifespan of infected adults. This approach applies both as prevention and as active management when 

infection is confirmed. 

Young queens (under two years) are a cross-national priority. Queens from healthy, disease-free breeding lines reduce both 

the rate of queen failure and the transfer of Nosema to newly established colonies. Regular comb renewal is equally important: 

Nosema spores persist in old brood combs for months to years, making annual replacement of at least one-third of combs a 

hygiene measure that also reduces population-level spore pressure. 

No pharmaceutical treatments against Nosema are approved in any B-THENET country. Management therefore relies on a 

combination of good practice: controlling varroa (co-infection worsens Nosema outcomes), optimising nutrition, preventing 

drifting and robbing between apiaries, positioning hives in sunny and dry locations that allow regular cleansing flights, and 

maintaining clean water sources. Several plant-based supplements (Nozevit, ApiHerb, Hive Alive) have shown preliminary 

supportive effects. 

2.  COMPARATIVE TABLE 

Country Queen management Colony management and hygiene Nutritional and additional support 

Austria 
Young productive queens (up to 2 

years); exceptional queens may 

remain longer; queen quality directly 

influences colony resilience 

Paint hives in different colours to prevent drifting; regular 

varroa control; freeze or disinfect dirty combs; avoid crushing 

bees (spreading spores); if infected, add 1–2 frames of 

healthy sealed brood 

No approved treatment; propolis retention may 

help (Naree 2021); ensure adequate food; 

thresholds: <20% infected bees = no major 

problem; avoid all additional stress 

Belgium Not specified Keep healthy colonies and follow nosema-prevention good 

practices (Formato et al. 2022) 
Ensure enough food, both honey or sugar and 

pollen or a substitute 

Croatia Not specified 
Late summer/autumn feeding while queen still laying; avoid 

overwintering on honeydew or fermented honey; remove old 

infected combs; annual comb recycling into foundation; 

hygienic watering; protect colonies from robbing 

Sugar syrup or honey-sugar patties; early 

autumn pollen access for winter bee fat body 

formation; supplements (EM, Nozevit, Nozepip) 

per vet/manufacturer instructions 

Denmark Not specified 
Monitor landscape carrying capacity; ensure pollen from 

spring to late summer; collaborate with farmers and land 

managers to create diverse flowering areas in landscape 

Seasonal diversity of pollen sources: willows, 

fruit trees, maple, clover, borage, buckwheat, 

sunflower; supplemental feeding only as a last 

resort; natural sources always preferred 

Germany Not specified 
Avoid all additional stress; immediate autumn feeding after 

honey harvest; early varroa treatment; melt contaminated 

combs if visible faecal signs present 
Good feeding and pollen supply as primary 

support; no specific supplements named 

Greece 

Replace queen every 1–2 years; 

genetic selection of resistant queen 

lines is a long-term strategy (Amiri et 

al. 2017); queen quality directly affects 

population renewal and disease 

resilience 

Replace old dark brood combs regularly; disinfect equipment; 

never transfer frames from infected colony; site hives in 

sunny, well-ventilated positions to enable cleansing flights; 

avoid infection spread 

Adequate honey and pollen stores especially in 

autumn; polyfloral pollen preferred over 

monofloral; natural supplements with 

preliminary positive results (not named 

specifically) 

Hungary 
Source colonies or queens known to 

be Nosema-resistant from reliable 

breeders 

Clean and disinfect hives regularly; ensure adequate 

ventilation without draughts; install new healthy colonies if 

infection severe 

Pollen substitutes (Nektapoll, Bee-Pro); soy or 

yeast protein (no GMO or contaminants); 

probiotics and prebiotics; Nozevit or Fumidil B 

as supplements 

Italy 
Young queens with good laying 

capacity are essential; queen laying 

rate directly determines colony 

population resilience 

Maintain populous colony in appropriately sized hive (match 

space to bee numbers); provide frames of bees and sealed 

brood from healthy colonies to weaker ones if needed 

Ensure adequate food stores at all times; 

emergency feeding when natural stores 

insufficient; nutritional integrators and 

prebiotics as supplemental support 

Poland Young queen from Nosema-free 

breeding stock or healthy colony; 

Annual spring relocation to clean/new hive (removes spore 

source); gradual comb replacement with foundation through 

Sugar syrup (restricted entrance during feeding); 

no feeding with honey or material from 
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queens raised in infected colonies can 

transmit disease to newly housed 

colonies 

season; no autumn combs remaining from previous winter; 

prevent drifting (different hive colours, wide spacing); protect 

weak colonies from robbing; narrow entrance during feeding 

infected/dead colonies; all comb expansion only 

with pre-disinfected foundation 

Slovakia 
Quality queen; replace every 2–3 

years; strong queen ensures strong 

colony that can manage mild infection 

Spring inspection: clean or discard faecal-stained frames; 

burn dead bees; combine weak post-winter colonies or 

eliminate if overly affected; reduce hive space for better bee 

control 

Proper nutrition (covered separately); varroa 

treatment to reduce co-infection stress; 

chemical treatment of Nosema is prohibited 

Slovenia 
Predominantly young queens; young 

queens stimulate strong brood laying 

and colony resilience 

Annual comb replacement (minimum 1/3, especially faecal-

stained combs); hive and equipment disinfection; 

sunny/dry/sheltered siting; avoid dampness (Nosema thrives 

in humid conditions); strong colonies; minimize unnecessary 

stress (no needless hive moves, avoid aggressive varroa 

chemicals) 

Sugar solution 1:1 or 2:1 after confirmed 

infection; pollen access or protein cakes; 

supplements (Beevital Hive Clean, Nozevit+, 

ApiHerb, ApiLife Var); clean water supply 

Spain 

Young vigorous queens (first or second 

year); replace queen if nosemosis 

detected; young queen compensates 

for forager losses from Nosema and 

produces more quality brood 

Avoid splitting weak colonies (results in two even weaker 

ones); protect against robbing wasps; no exposure to 

extreme cold or sudden temperature changes; weekly 

monitoring (frame coverage by bees and brood) during 

recovery 

Increased protein supplementation to 

compensate premature adult bee mortality; 

Nozevit®, Hive Alive®, ApiHerb® as adjuvant 

support; oxalic acid (varroa treatment) may also 

benefit against Nosema; veterinary supervision 

recommended 

Sweden Not specified 

Avoid colony stress; avoid early brood setting; moderate 

spring expansion; good spring containment; systematic 

annual comb renewal; winter on new combs or foundation; 

regular cleaning/replacement of hive interior parts; clean 

feeders; hygienic water source (prevent bees defecating in 

water) 

Good pollen sources near apiary; supplemental 

feeding in summer during dearth; appropriate 

winter feed; no specific supplements named 

“Not specified” indicates information not explicitly provided in the national practice description. 
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11. Small Hive Beetle1 

11.1 Do not leave empty hives with combs or bee products on-site, and promptly remove dead 

colonies to avoid uncontrolled reproduction of SHB (Aethina tumida) 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

A dead or collapsed colony left on site becomes an ideal breeding ground for the Small Hive Beetle (Aethina tumida). Without 

defensive bee populations, adult SHB can lay thousands of eggs freely in residual honey, pollen, and brood comb. When larvae 

mature and pupate in the surrounding soil, they re-emerge as adults and disperse to nearby healthy colonies. Scientific 

literature confirms that unmanaged dead colonies are among the primary sources of SHB population amplification and local 

spread (Roth et al. 2022; Cuthbertson et al. 2013). 

SHB is currently endemic only in southern Italy (Calabria and Sicily, as of December 2025). All other B-THENET countries are 

SHB-free and apply this practice in a preparedness context, ensuring beekeepers understand what to do if SHB arrives.  

In all countries, when a colony is found dead, the first step is to investigate the cause of collapse. Hives should be immediately 

closed and removed, combs from diseased or suspect colonies melted, and all reusable wooden equipment scrubbed, flamed, 

and disinfected before storage or reuse. 

Remove dead colonies immediately regardless of cause of death; close hive and remove promptly to prevent SHB adults laying 

eggs in abandoned combs — this is the most critical biosecurity action in endemic areas. All material found in contact with 

SHB must be destroyed or decontaminated (freezing or flaming) before any reuse; no abandoned combs with honey or pollen 

may remain on site. 

 

 
1 Italy is the only Country where the practices could be assessed. 
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11.2 Promptly report to the Veterinary Authorities any suspect of SHB (Aethina tumida) presence 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The Small Hive Beetle (Aethina tumida) is a regulated quarantine organism across the European Union. Any suspicion of its 

presence — even before laboratory confirmation — must be reported immediately to the competent veterinary authorities. 

The legal obligation to notify applies in both endemic zones (currently Italy) and SHB-free countries, where even a single 

suspected specimen triggers official response. 

Early reporting is critical because SHB can spread not only through colony movements but also through contaminated 

equipment, combs, and bee products. Experience from the first Italian outbreaks (2014) demonstrated that rapid quarantine 

and veterinary mobilisation are the decisive factor in limiting spread. Delays substantially increase the probability of regional 

establishment and make control exponentially more difficult. 

The correct procedure in all SHB-free countries upon finding a suspect insect is: stop all work and movement in the apiary 

immediately; do not move bees, frames, or equipment; photograph the specimen; collect it in a sealed container or 70% 

alcohol; and contact the local veterinary service or bee health authority without delay. Authorities will arrange laboratory 

identification at an authorised diagnostic facility and, if confirmed positive, issue the necessary containment decisions 

including colony destruction. 

In non-endemic zones, material must NOT be destroyed before veterinary authority notification. The obligation to report takes 

precedence over the impulse to immediately burn infected material. This ensures official laboratory identification and prevents 

unilateral destruction of evidence. In endemic zones (Calabria, Sicily), the ongoing veterinary monitoring regime already 

provides this oversight structure. 
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11.3 Protect your neighbouring colonies and your neighbours! Limit further spread of SHB (Aethina 

tumida) 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Preventing the spread of SHB to neighbouring apiaries is both a legal and an ethical responsibility. Because honey bee colonies 

from different apiaries share flight ranges and because SHB can disperse through robbing, drifting bees, and contaminated 

equipment movement, a single unmanaged infestation poses a risk to all beekeepers in the area. Prompt reporting, colony 

destruction, and direct communication with neighbours are the most effective containment measures (EFSA 2015). 

SHB is currently established only in southern Italy. In all other B-THENET countries, this practice is approached from a 

preparedness perspective: beekeepers learn their role in the response network before an outbreak occurs. 

Key community-level measures recommended across countries include: limiting unnecessary movement of colonies and 

equipment between apiaries; storing supers and equipment sealed and inaccessible to bees and insects; avoiding leaving 

honey, wax, or pollen unprotected where they could attract adult beetles; immediately halting all movement when SHB is 

suspected; and informing neighbouring beekeepers to increase vigilance and coordinated surveillance. 

Italy is the only country where this practice applies as an active containment measure rather than a preparedness protocol. In 

Calabria and Sicily, prompt reporting and colony destruction are ongoing legal obligations under veterinary authority oversight. 

Italy also mentions SHB traps as a complementary monitoring tool that supports early detection and containment within 

endemic areas. 



 

173 
 

11.4 Avoid importing bees, queens, hive materials or products from SHB (Aethina tumida)-endemic 

regions 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The Small Hive Beetle is native to Sub-Saharan Africa and has established populations in North America, Australia, and Europe 

— specifically in Calabria and Sicily, Italy (as of December 2025). Its global spread has been driven almost entirely by trade in 

live bees, queens, and used beekeeping equipment. A particularly instructive case was the first introduction into Portugal, 

which was traced to a queen importation, demonstrating that even single, legally permitted queen imports can introduce SHB 

into a previously free territory. 

European Union regulations restrict imports of live bees and bee products from non-EU third countries, and require SHB-free 

health certification for package bees and queens. Within the EU, movement of bees and hive material from SHB-affected Italian 

regions is subject to additional restrictions under Commission Implementing Decision 2014/909/EU. Beekeepers across all B-

THENET countries are advised to verify the SHB status of the region of origin before any import or purchase, regardless of 

whether the movement is legal. 

Used beekeeping equipment — frames, supers, protective clothing, hive tools — carries a particularly high SHB risk because 

adult beetles, larvae, and eggs can survive in comb residues for extended periods. All countries recommend sourcing from 

verified, SHB-free regions, requesting phytosanitary or health certificates, and inspecting all incoming material before use. 

Beekeepers in SHB-endemic Italy are cautioned not to import bees or queens from outside monitored supply chains, and to 

use only certified material for restocking. 

All countries agree that queen imports from endemic regions should be avoided or accompanied by rigorous SHB-free 

certification. Italy is the only country that appears as both an SHB-endemic region (Calabria and Sicily) and a country with SHB-

free regions that must protect themselves from internal spread. EU Decision 2014/909/EU creates intra-Italian movement 

restrictions: bee material from the endemic southern regions cannot move freely to central and northern Italy without 

veterinary certification. This is unique in the B-THENET context, where all other countries are wholly SHB-free. 
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11.5 Burn affected combs and flame used hives of collapsed colonies to fight SHB (Aethina tumida) 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

When a colony collapses due to SHB infestation, or when SHB presence is confirmed in a hive, destruction or thorough 

decontamination of all infested material is the only reliable way to eliminate the pest and prevent spread. Adult SHB, eggs, and 

larvae can survive in combs, honey residues, and wooden hive parts. Larvae pupate in soil beneath the hive and re-emerge as 

adults that can infest neighbouring colonies. 

The standard protocol for infested combs is incineration in an authorised brazier. Wooden hive bodies that cannot be burned 

may be flame-disinfected with a blowtorch (gas torch) applied until the interior wood surface reaches a uniform light brown 

colour without charring. The soil immediately beneath and around the hive should also be disturbed and treated to destroy 

pupating larvae in the soil phase. In Italy, where SHB is endemic, both burning and deep-freezing at -18°C for a minimum of 48 

hours are accepted decontamination methods for material that might be reused. 

In all SHB-free countries, destroying infested material must be preceded by mandatory reporting to veterinary authorities, 

which then authorise and oversee the destruction. Spain declares this practice not applicable as SHB is absent from Spanish 

territory. All countries with a preparedness stance emphasise that the key rule is to stop all movement of material from a 

suspected infested apiary before taking any other action. 
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11.6 Learn to distinguish SHB (Aethina tumida) larvae from wax moth larvae 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Correct identification of the Small Hive Beetle (Aethina tumida) is the essential prerequisite for appropriate and legally 

compliant response. In SHB-free countries, a false positive — misidentifying wax moth larvae as SHB — could trigger 

unnecessary colony destruction and legal proceedings. A false negative — dismissing SHB as wax moth — could allow SHB to 

establish and spread undetected. Both errors carry serious consequences, making morphological training a priority biosecurity 

competence for all beekeepers. 

The adult SHB is a small (5–7 mm), dark brown to black, oval and flattened beetle that moves quickly when exposed to light. 

SHB larvae, when mature, reach 10–12 mm and are distinctively flattened (not cylindrical), cream to white in colour, with three 

pairs of thoracic legs concentrated near the head and conspicuous rows of spiny protuberances (dorsal tubercles) running 

along the back. These features distinguish them clearly from wax moth larvae. 

The large wax moth (Galleria mellonella) larva reaches 35–40 mm at maturity — three to four times larger than SHB larvae — 

with a cylindrical body, numerous prolegs distributed along the entire abdomen, a brown head capsule, and characteristic silk 

webbing and galleries excavated in the comb surface. The small wax moth (Achroia grisella) larva is 16–20 mm, also cylindrical. 

Wax moth damage always shows silken tunnels, which SHB infestation never produces. 
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11.7 Stay vigilant and check for Small Hive Beetles and larvae during hive inspections 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Routine hive inspections are the primary surveillance tool for early SHB detection. Adult SHB are fast-moving and photophobic 

— they run immediately from light into dark corners when a hive is opened. They hide preferentially under the cover board, 

in the darkest recesses of the hive body, beneath frames, along bottom boards, and in any crack or crevice. Beekeepers must 

actively check these areas during every inspection, not merely observe what is visible when the hive is first opened. 

In Italy, where SHB is endemic, beekeepers have developed practical tools to improve inspection effectiveness. The most 

notable is the 'divisorio mobile' (mobile divider) — a dark wooden insert placed inside the hive that exploits SHB's preference 

for darkness: beetles congregate in the dark space behind or under the divider, and the beekeeper simply lifts it to expose and 

count the beetles. Croatia and Slovenia have adapted this Italian technique for preparedness training. 

In SHB-free countries, the purpose of inspection is preparedness: beekeepers learn what to look for so they can recognise SHB 

immediately if it arrives. Spain declares the practice not applicable given SHB's continued absence from Spanish territory. All 

other countries recommend integrating an SHB check into routine hive inspections — examining the cover board's underside, 

floorboard, and corners before and after frame inspection — at least during the active beekeeping season. 
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11.8 Use of in-hive traps to monitor SHB (Aethina tumida) presence 

Category: Biosecurity Measures / Small Hive Beetle Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

In-hive traps are passive monitoring devices that capture adult SHB by exploiting their photophobia and attraction to chemical 

cues. The most common trap designs consist of a small container — resembling a hive tool holder or a modified frame — filled 

with an oil-based or vinegar-based attractant. Adult beetles enter the trap, become coated in oil or drown in liquid, and cannot 

escape. Traps must be checked and cleaned at each hive inspection and refilled as the attractant evaporates or becomes 

diluted. 

The biological basis of trap attractiveness has been studied in detail: male SHB produce an aggregation pheromone that attracts 

other adults of both sexes. This pheromone acts synergistically with volatile organic compounds released by fermenting honey 

and pollen — the same fermentation process initiated by the Kodamaea ohmeri yeast that SHB larvae introduce into combs. 

Commercial pheromone-baited traps use purified versions of these compounds to increase catch rates beyond oil-only 

attractant traps. 

In Italy, where SHB is endemic, in-hive traps are especially recommended in migratory apiaries, which face higher SHB exposure 

risk due to regular movement between zones of differing SHB pressure. Spain declares the practice not applicable as SHB is 

not present in Spanish territory. In all other countries, trapping is used as a preparedness monitoring tool: a confirmed catch 

in a country currently free of SHB would constitute an alert event requiring immediate official notification. 
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12. Invasive Vespid management 

12.1 Maintain Strong Colonies and Group Them to Reduce Vespidae Predation 

Category: Good Beekeeping Practices / Biosecurity Measures / Invasive Vespid Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Vespa velutina nigrithorax and Vespa orientalis are two invasive predators of honey bees that generates sustained pressure on 

forager populations through aerial hunting near hive entrances. Colony strength is the primary determinant of a colony's 

capacity to withstand predation: a strong colony contains a sufficiently large forager and guard population to sustain losses 

without population collapse and can deploy collective defensive behaviours including the formation of a protective bee carpet 

at the entrance and hyperthermic balling of captured hornets. In honey bee, stronger colonies are better positioned to replace 

forager losses and maintain brood rearing and honey production under predation pressure. 

Maintaining colony strength requires integration of standard good beekeeping practices: regular inspection of brood quality 

and queen performance, systematic varroa control, adequate nutrition throughout the season (including protein and 

carbohydrate supplementation during nectar dearth), and disease prevention. Supplemental feeding is particularly important 

during the peak predation period (July-October in established range regions), when nutritional stress compounds the impact 

of forager losses. Entrance reduction reduces the defensive perimeter and allows a smaller guard population to be effective. 

Grouping of colonies within an apiary has been proposed as a complementary strategy. The principle is that hornets 

preferentially attack isolated hive entrances; concentrating hives may increase the number of guard bees in proximity and 

make ambush by hornets more difficult. The scientific evidence for the specific benefit of grouping as a standalone measure is 

limited; grouping is therefore recommended as a supporting practice combined with other management interventions, not as 

a primary control method. 
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12.2 Focus Trapping in Spring and Autumn to Prevent New Vespa velutina Nest Formation 

Category: Good Beekeeping Practices / Biosecurity Measures / Invasive Vespid Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Vespa velutina nigrithorax follows an annual colony cycle in which mated queens overwinter individually in natural shelters 

and emerge in late winter to establish new primary nests. Each founding queen that survives to establish a nest can produce a 

colony of thousands of individuals by late summer, generating multiple secondary nests and hundreds of new queens. Targeted 

trapping in spring intercepts founding queens before nests are established, preventing the exponential population growth that 

makes later control far more difficult. Autumn trapping targets newly produced queens before or after mating, reducing the 

number of individuals that will overwinter and found nests the following year. 

Primary nests (embryonic nests) are small bell-shaped structures approximately 4-5 cm in diameter, built in sheltered low 

locations such as roof eaves, sheds, abandoned hives, and dense shrubs. They are formed from February to approximately 

May-June, at which point the colony typically relocates to a large secondary nest in tree canopies. Primary nests are significantly 

easier and safer to destroy than secondary nests, which can reach 80 cm in diameter and house up to 16,000 individuals. 

Detection and elimination of primary nests during spring is therefore the most cost-effective intervention point. 

Trapping alone is not sufficient as a standalone population control measure; scientific reviews indicate it is most effective as a 

monitoring tool that confirms local presence and can contribute to population reduction when deployed as part of an 

Integrated Pest Management (IPM) programme that also includes systematic nest searching and destruction. Selective baits 

that attract V. velutina while deterring beneficial insects — particularly honey bees — are important to limit bycatch. White 

wine is reported to act as a deterrent for honey bees in spring bait mixtures. 

Vespa orientalis is another relevant invasive predator of honey bees that follows the same annual colony cycle and is causing 

several damages in the whole Mediterranean basin. Different IPM strategies and trapping techniques are used to prevent nest 

formation and uncontrolled development of wasp population. 
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12.3 Use Entrance Reducers, Muzzles, or Twigs as Physical Barriers Against Hornets 

Category: Good Beekeeping Practices / Biosecurity Measures / Invasive Vespid Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Physical barriers at the hive entrance are a direct protective measure against Vespa velutina and other predatory Vespidae. 

The predatory strategy of V. velutina involves hovering near the hive entrance to capture returning foragers; reducing the 

entrance opening forces the intercepting hornets to hunt in a confined space and increases the effectiveness of guard bees 

defending the entrance. A smaller defensive perimeter requires fewer guard bees, allowing the rest of the population to 

continue foraging and brood-rearing activities. 

Entrance barriers take several forms. Entrance reducers narrow the opening using wooden or plastic inserts. Purpose-designed 

entry grids have calibrated openings that allow worker bees (thorax width approximately 4-5 mm) to pass freely while 

preventing adult V. velutina (thorax width approximately 8-9 mm) from entering. Natural materials such as grass tufts, twigs 

and fern fronds can serve as temporary barriers by disrupting the clear flight path to the entrance, reducing the effectiveness 

of aerial ambush behaviour. Metal grids and commercial systems distribute bee entry over a larger surface area with multiple 

small openings, reducing traffic density at any single point and complicating hornet interception. 

Physical barriers are most effective during periods of intense predation and should ideally be removed or adjusted after the 

peak predation season (November in most of the established range). A potential disadvantage is restricted hive ventilation 

during hot summer periods, which must be monitored and compensated if necessary. Physical barriers do not eliminate the 

predation problem independently and are most effective when combined with other measures including trapping, nest 

removal and nutritional support for the colony. 
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12.4 Innovative Technologies to Manage Hornet Predator Pressure 

Category: Good Beekeeping Practices / Biosecurity Measures / Invasive Vespid Management Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

The management of Vespa velutina and other invasive Vespidae increasingly involves technologies beyond conventional 

trapping and physical barriers. These innovative approaches address two distinct objectives: reducing predation pressure 

directly at hive entrances, and locating and destroying hornet nests at the territory level. Electric harps (electrified wire grids 

placed in the flight path of attacking hornets) and electronic low-voltage protectors represent the primary category of direct 

predation reduction tools. Nest location technologies — telemetry with RFID transponders, radar tracking, thermal drones — 

address population reduction at source. 

Artificial intelligence (AI) detection systems represent a convergent technology: optical sensors or cameras at the hive entrance 

identify V. velutina by body size and flight pattern using machine learning algorithms, allowing automated alert or even 

automated capture without requiring constant human supervision. The AI BeeGuard system, developed in collaboration 

between Spanish universities and research partners, is cited by multiple countries as achieving approximately 95% species 

identification accuracy. Citizen science platforms for species distribution mapping complement these technologies by providing 

early warning of range expansion. 

Most of these technologies are in development or early deployment phases, with limited commercial availability in several 

partner countries. Their effectiveness depends on proper installation, regular maintenance and integration with conventional 

management measures. Electric harps require placement perpendicular to the main hornet flight path and regular inspection 

to clear dead insects that can reduce field effectiveness. Fire risk should also be controlled when using the electric harps. 

Telemetry and radar tracking are primarily research tools used to locate nests, after which conventional removal methods are 

applied. 
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Miscellaneous 

13.1 Coordinate Varroa Treatments Within Entire Districts to Increase Treatment Success 

Category: Good Beekeeping Practices / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Varroa destructor control in isolated apiaries is limited by reinvasion: mites carried by drifting or robbing bees from untreated 

or incompletely treated neighbouring colonies can rapidly rebuild mite populations in apiaries where treatment has been 

effective. Studies have shown that in high-density beekeeping areas, up to 300 female Varroa mites can enter a single colony 

in one day from neighbouring apiaries within 2 km (Poland). Drone drift rates within a single apiary can reach 50% (Slovakia), 

meaning that mite dispersal across proximate colonies is a continuous process. Coordinated, geographically synchronised 

treatment aims to reduce the regional mite pool simultaneously, so that reinvasion pressure is suppressed across the entire 

area rather than selectively reduced in individual apiaries. 

Effective coordination requires beekeepers in the same geographical area to agree on common treatment timing, if not 

necessarily on the same treatment method. The key outcome is synchronisation of the treatment end-point — the moment 

when mite populations in all treated colonies are simultaneously suppressed. This allows even beekeepers using different 

approved products or biotechnical methods to contribute to the collective effect. Information exchange through local 

beekeeper associations, veterinary services and digital monitoring platforms is essential to achieve this coordination without 

mandating uniformity of method. 

Coordinated treatment has been demonstrated to reduce mite populations significantly at the regional level and to increase 

colony survival in the following spring compared to uncoordinated treatment (Woodford et al., 2023, Journal of Applied 

Ecology). The practice is most tractable in regions with stationary apiaries and relatively stable colony densities. In areas with 

extensive migratory or nomadic beekeeping, simultaneous treatment of all apiaries in a region is logistically impractical, and 

individual apiary monitoring combined with flexible IPM protocols may be more appropriate. 

2.  COMPARATIVE TABLE 

Country Coordination mechanism Treatment synchronisation 

approach Monitoring and digital tools Key barriers or limitations 

Austria 

Coordinate within beekeeper 

association and, if possible, across 

associations; goal: all beekeepers 

end treatment simultaneously 

even if using different methods 

Aim for synchronised treatment 

end-point by late July; every 

beekeeper retains their 

preferred method; Woodford et 

al. 2023 cited as evidence base 

Varroawarndienst platform 

(online mite count reporting; 

regional infestation data); 

PollinatorHub app 

(app.pollinatorhub.eu); Zukunft 

Biene research project data 

Synchronisation is difficult; beekeepers use 

different methods; reinvasion from higher 

bee-density areas documented (Frey & 

Rosenkranz, 2014); requires communication 

and commitment across association 

members 

Belgium Not specified 

Coordinated, simultaneous 

Varroa treatment by all 

beekeepers in a region, which 

significantly lowers mite 

numbers versus uncoordinated 

treatment (Woodford et al. 

2023) 

Not specified Not specified 

Croatia 

Source entry for Croatia in this 

practice appears to contain 

content relating to invasive vespid 

management technologies rather 

than varroa treatment 

coordination; this likely represents 

a data entry error in the source 

website 

Not applicable (content 

mismatch) 
Not applicable (content 

mismatch) 

V. velutina absent from Croatia; Croatia's 

entry references invasive Vespidae 

technologies rather than varroa coordination 

Denmark 

Coordinate through local 

beekeeper associations or 

informal networks; share 

information rapidly on disease 

suspicion; agree on common 

monitoring approaches 

Treat simultaneously; use same 

monitoring method (e.g. varroa 

mite fall measurement) across 

cooperating beekeepers; rapid 

information sharing is key 

No specific digital platform 

named; rely on association 

networks and informal 

communication 

Emphasises that untreated neighbouring 

colonies act as continuous reinfestation 

sources; collective action reduces this risk 
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Germany 

Membership in beekeeper 

association; participation in 

monitoring projects (e.g. 

DeBiMO); share information from 

institutes and internet resources 

Not specified in detail; 

cooperation through existing 

association structures 
DeBiMO monitoring project Not specified in detail 

Greece 

Not practically applicable in 

Greece as a mandatory 

coordinated programme due to 

extensive nomadic beekeeping 

and large-scale inter-regional hive 

movements 

Individual beekeeper timing 

based on own apiary conditions 

is more appropriate than 

enforced regional 

synchronisation; beekeepers 

know their optimal timing; 

education and information 

preferred over mandatory 

coordination 

Individual monitoring of each 

apiary; epidemiological surveys 

capture only individual apiary 

status; not representative of 

entire region given migratory 

patterns 

Major barriers: nomadic beekeeping; 

hundreds of thousands of hives congregate 

in specific areas (e.g. Chalkidiki for pine 

honey, August-November); no simultaneous 

brood break across all apiaries possible; 

different management and geographical 

conditions; recent research on varroa 

feeding on fat body tissue (Ramsey et al. 

2019) suggests summer treatments may be 

more effective than winter treatments 

Hungary 

Community participation in local 

beekeeper association meetings; 

information exchange on varroa 

management; common protocols 

recommending natural treatments 

(oxalic acid, formic acid) 

Alternate and combine natural 

and synthetic treatments; rotate 

treatment approaches to 

manage resistance 
Individual monitoring 

Individual beekeeper responsibility 

emphasised; no mandatory coordination 

described 

Italy 

Territorial coordination 

fundamental; requires strong 

communication and collaboration 

between beekeepers; active 

involvement of associations, 

beekeeping technicians and 

veterinary authorities 

Simultaneous area-wide 

treatment reduces mite 

populations across entire 

territory; reduces reinfestation 

risk between apiaries 

Not specified 
High communication capacity and 

collaboration between beekeepers required; 

not all beekeepers willing or able to 

coordinate 

Poland 

Exchange experiences and 

knowledge with neighbouring 

beekeepers; coordinate method 

and timing in common areas; all 

participants use same method and 

preparations 

All beekeepers in the same area 

treat simultaneously with the 

same method and products to 

prevent resistance development; 

autumn reinfestation 

documented (up to 300 female 

Varroa per colony per day from 

neighbours within 2 km) 

Count varroa mite fall on sticky 

boards; analyse bee samples for 

mite load before and after 

treatment 

Non-treatment or poor treatment by 

neighbours creates immediate reinfestation; 

late autumn conditions (mild weather, cover 

crops still flowering) extend bee flying and 

reinfestation period; requires knowledge of 

varroa and bee biology 

Slovakia 

Organise simultaneous treatment 

across all colonies at own apiary 

and at neighbouring apiaries; 

beekeepers in the same locality 

typically know each other and 

coordination is feasible 

Simultaneous treatment with 

same method across all nearby 

apiaries; drone drift within a 

single apiary can reach 50%, 

making within-apiary mite 

dispersal a permanent 

background process requiring 

coordination even among 

adjacent hives 

Not specified in detail 

Cannot eliminate all mites in a single 

treatment; repeated treatments cause harm 

to bees; drift and robbing are constant 

reinfestation routes; coordination across 

multiple apiaries required 

Slovenia 

Systematic coordination in all 

apiaries within bee flight range; 

combine health measures 

(treatments) with technological 

measures (colony management) 

Coordinate health and 

technological measures 

simultaneously; include good 

colony condition maintenance 

and mite removal without drugs 

when possible 

Population monitoring in 

colonies; planned systematic 

work with recorded outcomes 

Greater success only if coordination is 

systematic across all apiaries within flight 

range; requires planned, precise work and 

mutual collaboration between beekeepers 

Spain 

Common veterinary-supervised 

protocols; standardised pre-

treatment monitoring; 

synchronised autumn treatment 

schedule (MAPA guidelines); 

rotation of active ingredients to 

prevent resistance; 

complementary biotechnical 

measures; local resistance 

susceptibility testing 

Apply same treatment at same 

time across participating 

apiaries; determine infestation 

thresholds by standardised 

monitoring before treating; 

rotate acaricides; Real Decreto 

608/2006 mandates at least one 

annual coordinated varroa 

treatment 

Standardised mite load 

monitoring before treatment; 

local acaricide susceptibility 

testing to detect resistance; 

veterinary supervision of 

collective health plans 

Without synchronisation, reinfestation from 

untreated neighbours negates treatment 

success; failures not always resistance but 

reinfestation from adjacent untreated 

colonies 

Sweden 

Synchronise varroa treatment 

within a defined area to reduce 

risk of reinvasion from 

neighbouring apiaries 

Synchronised treatment in same 

area; reduce reinvasion risk Not specified in detail Not specified in detail 

“Not specified” indicates information not explicitly provided in the national practice description. 
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13.2 Create Artificial Swarms as a Biotechnical Varroa Control Method 

Category: Good Beekeeping Practices / Biosecurity Measures Assessed by 13 countries 

Austria · Belgium · Croatia · Denmark · Germany · Greece · Hungary · Italy · Poland · Slovakia · Slovenia · Spain · Sweden 

1.  GENERAL DESCRIPTION 

Varroa destructor reproduces exclusively within sealed brood cells; the mite enters a cell shortly before capping, lays eggs on 

the developing larva, and offspring complete development while the cell is sealed. Approximately 80-90% of the total mite 

population in a colony resides in sealed brood at any given time, with the remaining mites in the phoretic phase on adult bees. 

Creating an artificial swarm — a new colony unit consisting of adult bees and a queen transferred to a new hive with unbuilt 

foundation — removes the mite-bearing brood from the transferred population, establishing a period of brood absence during 

which all remaining mites are in the phoretic phase and fully exposed to acaricidal treatments. 

The brood break associated with artificial swarm creation provides a window for highly effective oxalic acid (OA) application 

by drip, spray or vaporisation. OA acts only on phoretic mites on adult bees; its efficacy approaches 95-99% when there is no 

sealed brood present. This brood-break treatment can achieve a varroa-free or near-varroa-free start for the new colony. The 

brood combs removed from the original colony concentrate the majority of the mite population and can be stacked in a 

separate hive body for later OA treatment when the brood hatches. Drone comb removal simultaneously with swarm creation 

eliminates the preferential varroa reproductive substrate and further reduces mite reproduction in the residual colony. 

Artificial swarm creation is a biotechnical method that does not replace chemical acaricide treatment but substantially reduces 

the frequency and quantity of synthetic acaricide required, contributing to resistance management and residue reduction in 

wax and honey. The method is most suitable for application in late spring or early summer, during periods of good nectar flow, 

when the resulting colony has sufficient time to build comb, establish an adequate population and prepare for winter. The 

procedure requires prior identification of the queen, which is the most technically demanding step. 

2.  COMPARATIVE TABLE 

Country Procedure type and bee quantity Optimal timing Oxalic acid or acaricide 

treatment window Post-procedure management 

Austria 

Full artificial swarm (Kunstschwarm); 

approximately 2-3 kg of bees from 

multiple colonies, preferably from 

honey supers for even age 

distribution; queen introduced in 

cage; 2-hour wait for Weiselunruhe 

before queen introduction; 3-day 

confinement (Kellerhaft) in cool dark 

place 

May-June: approximately 2 kg bees; by 

mid-July at latest: approximately 3 kg 

bees to ensure sufficient winter colony 

size 

6-day window for oxalic acid 

treatment if one built comb is 

added (queen begins laying 

immediately); otherwise treat 

during confinement period when 

no sealed brood is present 

Plan for approximately 25 kg total 

feed including wintering; colony 

initially loses strength as first 

brood hatches only after 21 days; 

extend with foundation; do not 

harvest honey from new swarm in 

first season 

Belgium 
Shake 1 to 1.5 kg of bees onto a new 

hive with foundation together with 

the old queen (day 0) 
May and June Not specified Ensure enough young bees go 

along to draw out the foundation 

Croatia 

Separate forager bees and queen into 

new nucleus; nurse bees and capped 

brood remain in original colony; both 

populations treatable at different 

times 

After main honey harvest (July/August); 

select strong colony with young vital 

queen 

New nucleus: all Varroa phoretic 

on adult bees → apply oxalic or 

formic acid treatment 3-7 days 

post-formation; old colony: 

brood concentrates most Varroa 

→ treat when brood hatches; 

destroy all queen cells in old 

colony except one controlled cell 

Monitor treatment effectiveness 

in both resulting colonies; old 

colony retains productive capacity 

to avoid loss of main harvest 

potential 

Denmark 

Nucleus colony from strong disease-

free mother colony; 2-3 brood combs 

with bees plus food comb plus 

foundation combs; queen provided 

via mated queen or queen cell; all 

material clean and disinfected 

Spring or early summer; adequate 

nectar and pollen access essential for 

nucleus development 

Brood break in nucleus breaks 

varroa reproductive cycle; 

increases opportunity to reduce 

mite population at critical point 

Monitor nucleus closely in first 

period for food status, brood 

development and disease signs; 

replace old dark brood combs 

regularly; option to use mated 

queen (faster) or queen rearing 

(longer but develops colony 

differently) 

Germany 
Artificial swarm (Kunstschwarm) from 

several strong colonies; 1-2 kg bees 

shaken or swept into swarm box or 

multibox with funnel; queen 

Not too late in season to allow colony 

winter development; swarm box with 

funnel recommended for weighing 

Oxalic acid spray treatment 

within first week before first 

brood develops; 6-day treatment 

window; varroa-free or near-

Do not harvest honey from new 

colony in first season; supplement 

with 1:1 sugar syrup to promote 

comb building and colony 
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introduced in cage; 1-2 nights in cool 

dark location 
bees; ensure multibox and materials 

prepared in advance 
varroa-free colony results; 

combine OA timing with queen 

introduction 

development; young healthy 

varroa-free colony established 

Greece 

Full artificial swarm: queen 

transferred to new clean hive with 

foundation; all bees shaken from 

original combs in front of new hive 

entrance; all brood frames removed 

and stacked in separate hive body (3-

4 stacked boxes) 

During good nectar flow; early summer 

preferred; time so that stacked brood 

hatches progressively for sequential OA 

treatment 

First OA application immediately 

after swarm creation (all Varroa 

phoretic); second OA application 

after approximately 21 days 

(optional, if queen has begun 

laying in new hive); brood stack: 

apply OA when brood hatches 

(broodless period in stacked 

combs); combined method 

removes approximately 80-90% 

of mites 

Feed new swarm with 1:1 syrup 

0.5-1 L per 2-3 days if nectar 

insufficient; monitor for eggs and 

young larvae (confirm queen 

acceptance); monitor comb 

construction and food stores; 

control robbing; reduce entrance; 

clean bees from stacked brood can 

strengthen other colonies or form 

new nuclei with queen cell 

Hungary 

Create two colonies: one with queen 

and adult forager bees (low Varroa 

load); one with nurse bees and 

capped brood (majority of Varroa in 

brood) 

Spring during good nectar flow to 

compensate for colony weakening 

caused by split; only strong healthy 

colonies suitable 

Brood break in queen-and-

forager colony allows Varroa 

targeting; brood colony 

concentrates mites for later 

treatment when brood hatches; 

treatments targeted to each unit 

separately 

Operator training recommended; 

procedure suitable only for strong 

healthy colonies; correct spring 

timing essential for winter 

readiness 

Italy 

Strategy 1: artificial swarm without 

capped brood — only frames with 

bees or frames with fresh open 

brood; apply OA drip immediately (no 

phoretic mites on adults from sealed 

brood transferred); Strategy 2: 

queenless nucleus — bees rear new 

queen over 21-24 days; brood break 

during queen rearing; OA drip 

possible when new queen is fertile 

During main honey production period 

and in synergy with natural swarming 

behaviour 

OA drip immediately in Strategy 1 

(no sealed brood transferred); 

OA drip after brood break in 

Strategy 2 (new queen fertile and 

laying, then wait for brood 

break); drone comb removal 

simultaneous in both strategies 

Remove drone comb 

simultaneously as it is the 

preferred varroa reproductive 

substrate; removal eliminates an 

additional mite reservoir 

Poland 

Package bees (pakiety pszczel): 

approximately 1.2-1.5 kg bees in 

mesh swarm box; add laying queen in 

transport cage after a few hours; 

bees cluster around queen; add food; 

settle in hive after two days 

Systematic nucleus formation from 

modern beekeeping to prevent 

uncontrolled swarming 

Optional OA treatment to 

eliminate phoretic female mites 

present on adult bees during 

brood-free period of package; 

reinfection cycle interrupted in 

both swarm and mother colony 

Feed the new package; 

understand varroa and bee 

biology to time treatments 

correctly; monitor mite load 

before treatment to assess need 

Slovakia 
Create two colonies: original queen 

and forager bees moved to new site; 

nurse bees and brood remain at 

original site and rear new queen 

Spring during strong nectar flow; 30-

day staged protocol: Day 0: move 

original colony, place empty hive at 

original site; Day 9: check both — keep 

one queen cell in original colony; Day 

21: young queen present, all brood 

hatched, add two frames of open brood 

from swarm colony, remove drone 

comb; Day 30: confirm queen fertilised 

by checking for eggs, remove added 

brood frames (expected mite-infested) 

Drone comb removed on day 21; 

two added brood frames from 

swarm colony destroyed on day 

30 (mite-infested); mite cycle 

broken in forager-queen colony; 

can combine with OA treatment 

at brood-free moments 

Detailed 30-day protocol with 

three checkpoint inspections; 

results in two complete colonies 

ready for productive season; 

systematic approach allows mite 

cycle management without 

chemical overuse 

Slovenia 

Create artificial swarm with 

approximately 1.5 kg bees; place in 

new hive with new or built 

foundation; add ripe queen cell or 

mated queen in introduction cage; 

confine in cool dark place for one 

day; move to new location at least 3 

km away; open toward evening 

Late spring or early summer; strong 

colonies; ensure adequate ventilation 

during confinement to prevent 

overheating; monitor every few hours if 

confined 

During brood-free period apply 

OA (all Varroa phoretic on adult 

bees); substantial reduction in 

mite pressure without acaricides; 

strengthens beekeeper control 

over varroa 

OA treatment during brood-free 

window; additional benefits: 

reduces swarming impulse; 

enables propagation of best bee 

genetic lines; provides reserve 

colonies for the apiary 

Spain 

Artificial swarm (nucleus): typically 4-

5 worker combs with young brood; 

queen distributed to one division; 

other divisions allow queen rearing 

or queen cell introduction; 3-4 week 

brood pause in queenless divisions 

Optimise with OA during most 

vulnerable mite period (phoretic 

phase); drone comb removal in all 

divisions increases efficiency by 

eliminating preferred mite reproductive 

site 

OA applied during 3-4 week 

brood pause; natural varroa 

mortality plus OA treatment; 

drone comb removal reduces 

mite reproductive potential; 

method reduces but does not 

replace need for acaricide as part 

of IPM 

Drone comb removal as essential 

complementary measure; part of 

integrated Varroa management 

programme; not used as 

standalone acaricide replacement 

Sweden Shook swarm or artificial swarm 

(konstsvärm): adult bees and queen 

without brood; simultaneous with 

June to early August; before 

midsummer: approximately 0.5 kg bees 

sufficient; early August: approximately 

Lactic acid 15% spray (5-8 ml per 

covered frame side) applied to 

adult bees during brood-free 

period; after 10-30 minutes 

Continuous supplemental feeding 

essential throughout season until 

adequate stores established; 

ensure queen is in good condition 
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honey harvest possible in southern 

and central Sweden 
3 kg needed for winter readiness; 

average 1.5 kg 
without queen bees become 

restless; add caged queen or 

pheromone strip to stabilise 

colony 

and begins laying promptly; 

regular inspection; lactic acid 

treatment preferred over OA spray 

in Swedish guidance 

“Not specified” indicates information not explicitly provided in the national practice description. 



 

 
 

 

 


