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American Foulbrood (AFB) is a devastating bacterial disease of honeybees and subject to careful inspection measures in 
New Zealand. Despite a low prevalence of approximately 0.5% infection in New Zealand colonies, it has been estimated 
to cost New Zealand beekeepers more than 12 million euros per year, mostly in costs to inspect colonies for the disease. 
Diagnosis is centred on the beekeeper’s skill in recognising visual symptoms – symptoms that may be confused with 
other brood issues such as viruses or damage from varroa. 

Nearly all current AFB diagnostic testing methods rely on inspecting/sampling colonies that necessitate dismantling the 
colony and/or require multiple visits to retrieve passive samples. The Foster AFB method uses a novel environmental DNA 
(eDNA) sampling method using colony entrance swabs together with a quantitative DNA test (qPCR) for Paenibacillus 
larvae: the causative bacteria of AFB disease. DNA is extracted from the swabs using beadbeating and a column or 
precipitation extraction methods before detection and quantification is performed using a commercially available multiplex 
qPCR test (two targets for P. larvae plus an internal control). The quantification data generated is a critical element as 
it can be used to differentiate hives with clinically significant infections, even before visual symptoms are apparent (or 
are otherwise missed by the beekeeper). Sample pooling is used to increase testing throughput while reducing costs per 
colony to identify infected (and potentially infectious) colonies within an apiary, while individual affected colonies can still 
be identified through this strategy. Since the first report of the Foster Method in 2021, other studies have used the same 
sampling method for other honeybee pests and pathogens further confirming the use of the hive entrance as a rapid and 
non-invasive means to monitor colony health.



John Mackay1, Rebecca Hewett1, Tesuca de Lautour1, 

Noa Smith1, Tammy Waters1 & John Scandrett2

1dnature diagnostics & research Ltd, Gisborne
2Scandrett Rural Ltd, Invercargill

 New Zealand

dnature diagnostics & research Ltd

The Foster AFB Method: 

rapid detection of clinical American Foulbrood 

through non-invasive hive sampling and DNA 

quantification via qPCR

Apimondia 2025

Copenhagen



American Foulbrood

2022

estimated to cost New Zealand
beekeepers € 12 million 
(US $13.7 million) per year



• Disease being missed by beekeepers

• Other diseases can mimic symptoms
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 - open hives

 - multiple visits



2017 thought:

is there an easier way to detect this disease?
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American Foulbrood
Already developed: AFBduo



Cq to cell numbers
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• Swabs - Infectious disease - qPCR
• 2018 !

• Could we sample hives through the entrance to
determine clinical status of hive?

• Project began in 2018
• Compared bees vs entire baseboard vs entrance
• Followed quarantine apiaries from 6 beekeepers
• 4 different regions in New Zealand

American Foulbrood



Swab entrance



Snapped into tubes



Lab:  Extract DNA        Mackay et al. 2024       



Test method

Run qPCR and estimate spores (based on Cq)

Figure: biorender.com



Do we need the whole baseboard ?



Do we need the whole baseboard ?



Apiary 
screening



Major benefit of swabs ?

Ability to composite samples
(pooling)

Single DNA extraction Single qPCR reaction





Swabbing hiveware (supers)

Same swab can be used for multiple boxes

Swabbing in ‘W’ pattern across middle
of frames (top or bottom)



Lab testing
Old hiveware suspected of being contaminated by AFB

> 3 billion spores



2021



Publication (2024) after 2021 preprint



Since 2021 preprint release, entrance swabs used to test for:

   Small hive beetle, EFB (Boardman et al, 2023)

   Viruses (DWV) (Mackay et al. 2021, 2024). Others – hive debris

   Varroa (Roberts et al. 2025, Boardman et al, 2023)



Barry Foster

AFB Board member 9 years

AFB recognition course trainer

AFB identifier (AP2)

11 years on national board

Apiculture NZ Life Member

Early adopter of method

Foster Method
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