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Introduction  

This fourth booklet visually outlines 

the priority practices identi�ed by 

European beekeepers, focusing 

on routine preventive hygiene and 

biosecurity measures to manage 

Nosemosis, the Small Hive Beetle, 

and Invasive Vespids. These 

practices are set to be discussed, 

re�ned, and de�ned across 

13 EU countries in 2026 through the 

B-THENET Thematic Network.  

Each entry features a brief 

description alongside a photograph 

provided by beekeepers. This 

document serves as a foundational 

baseline for the development of 

International Guidelines for Advisors 

in Europe.
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Store beekeeping materials, 
wax, and feed hygienically to 
prevent contaminations

When storing beekeeping equipment 

such as hive boxes and wax frames, 

the facility must be purpose-built. 

Equipment removed for winter 

storage is bulky and requires careful 

planning. The area must be  

odour-free and stacks secured 

to prevent animal access and 

contamination of wax and boxes.

1.1

Stack of hive boxes. 

©Apinordica
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Regularly clean the 
beekeeping equipment and 
facilities

Equipment hygiene can be 

categorised into hive components 

that come into direct contact 

with the colony and storage areas 

for boxes and frames that are no 

longer in use. Generally, brood 

frames should not be used for 

more than one winter and should 

be replaced during the season with 

new frames �tted with foundation. 

Transport areas for honey frames 

must also remain hygienic, with 

clean surfaces and sealed boxes to 

prevent contamination from foreign 

particles.

1.2

Cleaning of frames with the use of hot steam and clean water. 
©Apinordica

CLUSTER 1  

GOOD CLEANING AND HYGIENE 

PRACTICES

https://www.instagram.com/bthenetproject/
https://www.facebook.com/BTHENETProject
https://twitter.com/BTHENETProject
https://www.linkedin.com/company/bthenetproject/
https://www.youtube.com/channel/UCtckCAi9MdR8hHPbKyhR0ZA
https://www.bthenet.eu/
mailto:info%40bthenet.eu?subject=


www.bthenet.eu info@bthenet.eu

Proper beehive 
management  

(Vol. 4)

GOOD BEEKEEPING PRACTICES
ROUTINE PREVENTIVE HYGIENE

10

Follow us @BTHENETProject

Do not use broodcombs in 
honey super

To prevent contamination of the 

honey produced, old brood frames 

should not be used in the honey 

supers. Old brood frames may 

contain residues of medications 

used for Varroa control. They can 

also darken light-coloured honey 

and impart an undesirable �avour to 

the honey.

1.3

CLUSTER 1  

GOOD CLEANING AND HYGIENE 

PRACTICES

Frames with wax that has not been used in the brood chamber, for honey production in the supers.
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Comb management of honey 
frames a�er extraction

After honey extraction, frames 

must be stored properly to 

prevent contamination and 

maintain quality. Storage should 

be pest-free and protect against 

wax moth infestation. Old brood 

comb containing pollen residues 

should be removed and disposed 

of. Cold storage is recommended 

to minimise the risk of wax moth 

damage.

2.1

CLUSTER 2  

HIVE AND COLONY MANAGEMENT 

DURING INSPECTIONS

Honey extraction.
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Ef�cient ventilation to 
minimise condensation in  
the hive

Hive material affects internal 

moisture management and 

overwintering conditions. 

Wooden hives can handle solid 

bottoms because of the material’s 

breathability and ability to buffer 

moisture. Polystyrene hives, 

however, are non-breathable and 

tend to cause condensation; with 

solid bottoms, moisture builds 

up, leading to unsuitable winter 

conditions. Therefore, polystyrene 

hives need well-ventilated bottoms 

to maintain proper moisture control.

2.2

CLUSTER 2  

HIVE AND COLONY MANAGEMENT 

DURING INSPECTIONS

Mesh bottom.
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Honey bee welfare

Bee health depends on diseases, 

parasites, and the apiary 

environment. The beekeeper is 

responsible for hive placement, 

microclimate, nectar, pollen, 

and water supply, as well as 

hive ventilation and insulation. 

Management should follow natural 

colony development: strong 

colonies, proper balance of bees, 

brood, and feed, regular queen 

replacement, wax renewal, and 

clean equipment. Avoid stress, 

crushed bees, and robbing. Locally 

adapted bees with good hygiene, 

disease resistance, and suitable 

temperament ensure survival, 

productivity, and climate adaptation.

1.1

CLUSTER 1  

MISCELLANEOUS

Garden with hives.
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Use of wax foundations

To produce straight, uniform wax 

combs, attach a thin wax sheet, 

called a foundation, to the frame. 

Melt it onto stainless steel wires 

using electricity, such as from a 

battery charger. Wire spacing must 

prevent comb breakage during 

extraction. Replace 10 old  

brood-frame foundations each 

year with 10 new ones to maintain 

proper wax rotation.

1.2

CLUSTER 1  

MISCELLANEOUS

Wax foundations.  
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CLUSTER 1  

AVOIDING THE ENTRY OF 

NOSEMA IN APIARY

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

Nosemosis, caused by Nosema 

apis  and N. ceranae  microsporidia, 

damages honeybee midguts, 

impairing nutrient absorption and 

causing bee deaths and colony 

decline. Faecal-oral transmission 

occurs via contaminated  

food/water. Prevent by using veri�ed 

honey/pollen sources, avoiding 

dead colony residues, and certi�ed 

supplements during autumn-winter.

1.1

Reusing frames from dead colonies can facilitate the dispersion of Nosema spores.
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CLUSTER 2  

MANAGEMENT OF HIVES WITH 

CLINICAL NOSEMOSIS

Optimising bee nutrition to 
support colony survival and 
reduce nosemosis impact

Plant-based food supplements 

containing phytocompounds, 

polyphenols, oils, and extracts give 

support to colonies during low 

brood rearing. Time applications 

based on climate, food availability, 

and vigour (brood frames, bee 

coverage, reserves) prevent stress. 

They compensate for nutritional 

shortages effectively.

2.1

Honeybee gut infected by Nosema ceranae,  that passes from one to adjacent cell, till all the epithelium is infected. 
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CLUSTER 2  

MANAGEMENT OF HIVES 

WITH CLINICAL NOSEMOSIS

How to strengthen the 
bee population to survive 
nosemosis infestation

Nosemosis shortens bee lifespan, 

reduces productivity and colony 

size, requiring to focus on vigour 

via young queens (1 st -2 nd  year), so 

requeening on infection detection. 

Boost nutrition with protein as 

well as Nozevit®, HiveAlive®, or 

ApiHerb®. Minimise stress: no 

splits, protect from predators and 

bad weather. Monitor bee and brood  

frames and infection percentages 

for winter survival.

2.2

Feeding a hive with nutritional supplementation.  
©Carlos Marin
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CLUSTER 3  

DETECTION OF NOSEMOSIS

Identify nosemosis clinical 
symptoms

Differentiating Nosema  apis  

(Type A: fecal spots, crawling bees, 

winter weakness) from N. ceranae  

(Type C: subtle population decline, 

no dysentery, year-round vigor loss) 

is crucial. Lab diagnosis focuses 

on % infected bees (>50% interior 

bees can predict colony death). 

Early detection ensures overwinter 

survival and productivity through 

targeted management.

3.1

Honeybee gut infected with some spores (red) and plenty of immature stages (pink). 
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CLUSTER 4  

PREVENTION OF NOSEMA 

OUTBREAK

Disinfection of all hive 
structures and cleaning 
beekeeper’s equipment 
against nosemosis

Nosema  spores persist for years 

in combs, frames, and tools, 

demanding strict disinfection. 

Use dry heat for frames, soap/

ammonia or bleach for utensils, 

and freezing (best for N. ceranae ). 

Wash gear between apiaries, clean 

hive entrances, avoid sharing 

equipment, and renew 33% of 

brood combs annually.

4.1

Spores of Nosema apis (left) and Nosema ceranae  (right, slightly smaller).  
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CLUSTER 1  

PREVENTION OF SHB OUTBREAK 

�NOT ENDEMIC�

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

Avoiding the importation of queens, 

bees and other beekeeping materials 

from areas where Aethina tumida  is 

present is essential to reduce the risk of 

accidental introductions, even when this 

is not explicitly prohibited. The main risk 

obviously lies in the importation of live 

material, such as hives, swarms, packages 

of bees and queen bees. In fact, the �rst 

case of Aethina tumida  introduction in 

Portugal originated precisely from the 

importation of queens and was then 

promptly eradicated. However, the risk of 

accidental introduction may also occur 

through the importation of other used 

beekeeping materials, hive products  

(e.g. wax) and bulk beekeeping products.

1.1

When importing live material (left, photo by Leonidas Charistos) and/or beekeeping equipment (right, photo by Matteo 

Giusti), always double check that this material does not originate from areas where Aethina tumida  is present.
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CLUSTER 1  

PREVENTION OF SHB OUTBREAK 

�NOT ENDEMIC�

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

Distinguishing Aethina tumida  from 

wax moth larvae is essential in order 

to recognise the parasitic beetle and 

intervene promptly. Aethina tumida  

larvae are about 10-12 mm long, slightly 

�attened, whitish and with a darker head. 

Unlike wax moth larvae (both greater 

and lesser wax moth), they are more 

�attened, have a less conspicuous head 

and a body pro�le that appears serrated. 

On the dorsal side there are also 

protrusions that give a spiny appearance. 

The larvae of the greater wax moth 

(Galleria mellonella ), in the �nal stages 

of development, is very large, about 

35-40mm, with a clearly visible dark 

head. The larvae of the lesser wax moth 

(Achroia grisella ) are whitish, about  

16-20mm long, and cylindrical in shape.

1.2

How to identify the larvae of Aethina tumida , Galleria mellonella  and Achroia grisella

1: Aethina tumida  larvae (dorsal and ventral view) - Modi�ed from Huang et al. (2023), Wikimedia Commons, CC BY 4.0.

2: Galleria mellonella  larvae - Modi�ed from Peggy Greb, USDA Agricultural Research Service, Bugwood.org/Insect Images (CC BY 3.0).

3: Achroia grisella  larvae - Rasbak, Achroia grisella caterpillars  (2011), Wikimedia Commons, CC BY-SA.
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CLUSTER 1  

PREVENTION OF SHB OUTBREAK 

�NOT ENDEMIC�

Stay vigilant and check for  
Small Hive beetles and larvae during 
hive inspections

During hive inspections, it is important to 

check for the possible presence of SHB 

(Aethina tumida ) specimens, considering that 

adults tend to �ee from light and larvae are 

mainly concentrated in honey and pollen 

combs. Checking for adults is not easy, as they 

are small and fast, but they are dark-coloured 

and clearly visible on new, light-coloured 

combs. Larvae tend to be less mobile, very 

numerous, whitish and concentrated near the 

honey and pollen on which they feed. Italian 

beekeepers developed an innovative tool 

named “Mobile divider” to make identi�cation 

of the parasite easier. The divider, exploiting 

the preference of SHB for darkness, is placed 

inside the hive and, during inspections, the 

beetle hides from the light behind it, making it 

easier to identify and remove.

1.3

1: SHB adults on comb - Denis Anderson, CSIRO (2002), Wikimedia Commons, CC BY 3.0.

2: SHB larvae on comb - James D. Ellis, University of Florida (2006), Wikimedia Commons, CC BY 3.0 US.
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CLUSTER 2  

PREVENTION OF SHB OUTBREAK 

�ENDEMIC�

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 )

The removal of dead colonies and 

their respective hives is a very 

important hygienic practice, also 

useful in counteracting the spread of 

Aethina tumida . In the case of dead 

colonies, regardless of the cause, the 

hives must be closed and promptly 

removed, also to prevent them from 

being used by Aethina tumida  adults 

to lay eggs in abandoned combs.

2.1

Promptly remove dead colonies and empty hives with combs or bee products  

on-site to avoid SHB ( Aethina tumida ) infestation.  

©Matteo Giusti
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CLUSTER 3  

INNOVATIONS ON SHB

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

Traps are very useful for monitoring 

Aethina tumida , as this beetle is dif�cult 

to observe during hive inspections.  

The use of traps is recommended in 

high-risk areas, like migratory apiaries 

originating from, or close to, areas in 

which the disease is present. The most 

commonly used traps for monitoring SHB 

may be �lled with attractant or liquid 

such as mineral or vegetable oil, or apple 

cider vinegar. Different kinds of traps are 

available on trade. Some of them can be 

placed between the frames (see picture 

below). More than one trap can be used 

for monitoring the presence of SHB.  

The presence of the beetle inside 

the traps is useful to understand and 

monitor the spread of the parasite into 

unaffected areas.

3.1

SHB in-hive trap. 

©Veronica Manara
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CLUSTER 4  

MANAGING A CLINICAL SHB 

OUTBREAK IN THE APIARY

Burn affected combs and �ame 
used hives of collapsed colonies 
to �ght SHB ( Aethina tumida )

Given the dangerousness of the 

parasite, no material that may be 

infested or suspected to be infested 

should be re-used. In general, in Italy, 

all beekeeping material that has been 

found in contact with Aethina tumida 

must be destroyed or decontaminated 

(e.g. by freezing or �aming) in order to 

destroy any eggs present.

4.1

Material contaminated by SHB, such as used frames, must be burnt (left, photo by Leonidas Charistos) or decontaminated. Hives, in 

case they are not destroyed, must be �amed (right, photo by Leonidas Charistos).
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CLUSTER 4  

MANAGING A CLINICAL SHB 

OUTBREAK IN THE APIARY

Protect your neighbouring 
colonies and neighbours! 
Limit further dispersal of SHB 
(Aethina tumida )

Timely communication of the presence 

of Aethina tumida  and the destruction 

of infested hives is the most effective 

way to prevent the spread of the 

parasite. Reporting to the local 

beekeeping association and to your 

neighbour beekeepers the con�rmed 

presence of Aethina tumida  is a  

good measure to counteract the 

spread of the parasitic beetle and 

protect neighbouring beekeepers  

and the territory.

4.2

Contact the local beekeeping association as soon as the presence of SHB in  

your apiary is con�rmed by the Veterinary Services.  

©Matteo Giusti
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CLUSTER 4  

MANAGING A CLINICAL SHB 

OUTBREAK IN THE APIARY

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

Reporting the presence of Aethina 

tumida  is legally mandatory. In case 

you are in a SHB unaffected area, even 

the suspect of presence of Aethina 

tumida  must be promptly reported 

to the Veterinary Authorities, who 

will carry out identi�cation through 

authorised laboratories and then will 

take the necessary actions (e.g. order 

the destruction of the hives in case of 

positive result).

4.3

SHB-infected colonies and hives must be burned. 

©Leonidas Charistos
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CLUSTER 1  

HIVE MANAGEMENT UNDER 

VESPA PREDATION

Maintain strong colonies and 
group them to reduce Vespidae  
predation

Effective hive management against 

Vespa velutina  or Vespa orientalis  

predation integrates physical 

protection, nutritional support, 

and surveillance. Even <10 hornets 

disrupt foraging, brood care, and 

queen reproduction. August–October 

supplementary feeding (sugar syrups, 

proteins) boosts resilience and 

overwintering. Entrance barriers, 

electric harps, reducers preserve 

bee activity with minimal non-target 

effects. Ongoing monitoring and 

coordination control hornets, averting 

colony loss.

1.1

Predation of Varroa infected honeybee by Vespa velutina . 

 ©Carlos del Pico.
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CLUSTER 2  

DEFENSE MEASURES AGAINST 

HORNETS

Focus trapping in spring and 
autumn to prevent new Vespa 
velutina  nest formation and 
eliminate embryonic nests

Vespa  species’ biological cycle has  

two key intervention periods: spring 

(queen builds primary nests, 4-5 cm) 

and autumn (destroy secondary nests 

with thousands of hornets/future 

queens). Early primary nest removal 

prevents summer colonies. Year-

round citizen-beekeeper-authority 

reporting enables timely, coordinated 

eradication using protective gear and 

professional insecticides.

2.1

Embryonic nest of Vespa velutina .  

©Carlos del Pico
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CLUSTER 2  

DEFENSE MEASURES AGAINST 

HORNETS

Use entrance reducers, 
muzzles, or twigs as physical 
barriers against hornets

Entrance barriers (~5mm openings) 

effectively protect Apis mellifera  

hives from Vespa velutina/orientalis  

by excluding hornets. Devices like 

Ornetin®, trap bottoms, and grids 

prevent ambushes. Install pre-June–

July for adaptation. With integrated 

management, they cut predation 

40–95% without harming bees.

2.2

Trap with a big number of Vespa falling by barriers. 

©Xesus Feas

https://www.instagram.com/bthenetproject/
https://www.facebook.com/BTHENETProject
https://twitter.com/BTHENETProject
https://www.linkedin.com/company/bthenetproject/
https://www.youtube.com/channel/UCtckCAi9MdR8hHPbKyhR0ZA
https://www.bthenet.eu/
mailto:info%40bthenet.eu?subject=


www.bthenet.eu info@bthenet.eu

BIOSECURITY MEASURES  
IN BEEKEEPING
INVASIVE VESPID MANAGEMENT

Proper beehive 
management  

(Vol. 4

35

Follow us @BTHENETProject

CLUSTER 3  

INNOVATIONS ON VESPA 

VELUTINA

Innovative technologies to 
manage hornet predator 
pressure

Invasive Vespa velutina  hornets 

threaten European beekeeping and 

biodiversity by preying on honeybees. 

Cutting-edge solutions like AI 

BeeGuard detection, low-voltage hive 

protectors, and drone nest removal 

deliver up to 95% accuracy and 40-

90% predation cuts. Combining with 

traditional management, regional 

collaboration, and citizen mapping 

maximises impact.

3.1

VelutinaTrap .  

©BEEVITAL
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CLUSTER 1  

MISCELLANEOUS

Coordinate Varroa treatments 
within entire districts to 
increase treatment success

By synchronising the treatment of 

Varroa mites in a speci�c area, the risk 

of reinvasion of Varroa mites into your 

bee colonies is minimised.

1.1

Demonstration of Varroa treatments in a local beekeeping club. 

©Apinordica
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CLUSTER 1  

MISCELLANEOUS

Create arti�cial swarms  
as a biotechnical Varroa  
control method

An arti�cial or shock swarm is 

formed by transferring adult bees 

and introducing a queen. This 

method utilises surplus bees without 

signi�cant honey loss. Shook swarms 

can be created during the honey 

harvest. Treat adult bees for Varroa 

if necessary. With no brood present, 

the queen must be healthy and start 

laying immediately. Ensure the colony 

receives supplementary feeding 

throughout the season.

1.2

Established nuke produced from an arti�cial swarm. 

©Apinordica
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