
Amercan Foulbrood
Paenibacillus larvae

Paenibacillus larvae gram-positive, spore-forming, rod-shaped bacteria (A) (Gram stain, original magnification ×1,000) with the ability to form giant whips upon sporulation (B) (nigrosine stain, original magnification ×1,000). 
In American foulbrood (AFB), newly hatched honey bee larvae become infected through ingestion of brood honey containing P. larvae spores. After germination and multiplication, infected bee larvae die within a few days 
and are decomposed to a ropy mass, which releases millions of infective spores after desiccation. C) AFB-diseased larvae are beige or brown in color and have diminished segmentation (healthy and AFB-diseased larvae). D) 
Clinical diagnosis of AFB can be made by a matchstick test, demonstrating the viscous, glue-like larval remains adhering to the cell wall. From CDC https://wwwnc.cdc.gov/eid/article/16/3/09-1457-f1



What is it?

• Paenibacillus larvae is a species of bacterium, found worldwide, which causes American 
foulbrood, a fatal disease of the larvae of honeybees (Apis mellifera). It is a Gram-positive, 
rod-shaped bacterium, which forms spores which can remain viable for at least thirty-five 
years

• The disease begins in honey bee larvae after they swallow AFB spores with their food. Within 
24 to 48 hours, the spores germinate in the gut of the larva and develop into vegetative 
'rods'. The rods grow and invade the haemolymph and body tissues, killing the infected larva 
before pupation, usually immediately after the brood cell is capped.

• The final stage of the bacterium's lifecycle is reached when the vegetative rods form into 
spores. Approximately 2500 million spores may occur in the remains of a single infected 
honey bee larva

• A notifiable disease AFB is present throughout Australia; however, in the Northern Territory, 
it has not been detected outside Alice Springs. AFB is a reportable disease in all states and 
territories. Infections should be reported to your local Department of Agriculture.

https://agriculture.vic.gov.au/biosecurity/animal-diseases/honey-bee-pests-and-
diseases/diagnosis-control-and-eradication-of-american-foulbrood-disease



AFB spores can remain dormant on:
• beeswax combs
• used hives and components
• honey
• wax
• propolis.
They are very resistant to:
• heat
• direct sunlight
• desiccation
• fermentation
• chemical disinfectants
• veterinary drugs.



Symptons

• Irregular and patchy brood pattern.
• Cell cappings on infected brood may appear 

sunken, darker coloured or greasy. This is 
due to the decomposing larvae inside.

• Cappings may also be perforated by bees 
trying to remove the dead brood (the 
remains of which are infective).

• The larvae die after capping and become a 
light to dark brown semi-liquid mass.

• Infected hives may also have a sulphurous
smell due to the decomposing brood.

• Advanced stages of American foulbrood, 
showing sunken and perforated cappings
with oozing brood moisture on the surface 
of the comb. Rob Snyder, 
www.beeinformed.org

http://www.beeinformed.org


Symptons

• Closer inspection of individual cells in the advanced 
stages of infection will show that:

• Infected brood changes from a healthy pearly white to a 
dark brown A ‘ropiness test’ can be carried out at this 
stage. The rope can extend for 3-5cm

• If the rope is only 1.5cm long the hive may be infected by 
EFB

• The dead larval remains become a tough, but brittle 
scale that is difficult to remove from the cell.

• If older larvae are infected the ‘tongue’ of the pupae may 
become stuck to the top of the cell wall.

• Brood combs should be thoroughly examined for AFB at 
least twice a year, preferably in spring and in autumn. 
Both strong and weak colonies are susceptible to AFB 
and can be infected at any time of the year so all colonies 
need to be examined.



Confirmation of AFB
• Use a match to smear a sample on a 

glass slide. Add your registration 
number to one end

• Allow smear to dry in sun

• Leave match in hive

• Wrap slide in paper or store in a slide 
holder

• Samples of honey can be collected in a 
clen sample jar, filled to the top. Write 
your name, beekeeper registration 
brand and yard (apiary) identification 
on the label of the container and also 
on the request form provided.

• Send samples to
Veterinary Sample Reception
Gribbles Veterinary Pathology
1868 Dandenong Road
Clayton VIC 3168

https://agriculture.vic.gov.au/biosecurity/animal-
diseases/honey-bee-pests-and-diseases/samples-for-
laboratory-diagnosis-of-bee-diseases



Control and Eradication

• Although AFB is not highly contagious, bacterial 
spores can easily be spread between hives and 
apiaries through beekeeping practices such as 
through the exchange of equipment and movement 
of infected combs.

• Adult bees are not affected by AFB but can spread 
spores within and between infected and clean hives 
through robbing and drifting.

• Using the drift method to clear frames of bees when 
harvesting honey.

• Do not feed honey or pollen from one hive to 
another unless it has been irradiated

• Clean all equipment including suits. Try to clean 
tools between hives or use separate hive tools

Source: Removing honey from the hive Doug 
Somerville, Technical Specialist, Honey Bees, 
Goulburn



Control and Eradication

• If AFB is detected in a colony, there are two options in dealing with the 
hive. The first option is to kill the colony (including the frames) and 
irradiate all box parts which will destroy the AFB spores. If irradiation is 
not possible, it is recommended that all hive components are buried in 
a deep pit and burnt. If the burn and bury option is followed, always 
ensure that the hive entrance and any other openings are closed so 
that bees are not able to escape. Once the hives have been burnt, bury 
the remains in the pit.



Control and Eradication

• Irradiation can be performed by
Steritech Pty Ltd — Victoria

160 South Gippsland Highway

Dandenong Victoria 3175

Phone: (03) 8726 5566

• The beekeeper pays for this

http://www.steritech.com.au/


Control and Eradication

• Burn the diseased combs and hive components in a pit, large 
enough to accommodate all items and deep enough to retain 
any melted wax and honey (Photo 8).

• Honey and wax that flows out of the pit may be gathered by 
robber bees and be a source of infection to healthy colonies.

• A pit that is deeper at one end than the other allows liquid 
honey to accumulate away from the seat of the fire and avoids 
smothering the fire.

• The pit should not be dug in low lying areas where storm 
water may wash soil away and expose any unburnt items that 
might cause a disease risk to nearby bees.

• Sufficient dry wood should be on hand to enable a hot fire to 
be burning before combs of honey are placed on the fire. This 
is not necessary when there is little honey present as the 
combs and wax on hive components will usually generate 
enough heat to burn the honey.

https://agriculture.vic.gov.au/biosecurity/ani
mal-diseases/honey-bee-pests-and-
diseases/diagnosis-control-and-eradication-
of-american-foulbrood-disease



Bees compensation

• Beekeepers may be eligible to receive compensation if their bees 
and/or hives are destroyed or sterilised due to AFB. Compensation is 
not payable to an unregistered beekeeper or to a beekeeper who failed 
to notify the presence of field signs of AFB in his or her hives to an 
apiary officer.

• Beekeepers must notify an officer of the presence of AFB before
infected bees and hive material is destroyed or irradiated. The officer 
will advise on how to apply for compensation.

• Compensation is paid from the Honey Bee Compensation and Industry 
Development Fund. The money in the fund is derived from registration 
fees paid by beekeepers.

https://agriculture.vic.gov.au/biosecurity/animal-diseases/honey-bee-pests-and-diseases/diagnosis-control-and-eradication-of-american-foulbrood-disease#apiary-officers
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