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Incidence of American foulbrood infections in feral honey bee
colonies in New Zealand

R. M. GOODWIN
A. TEN HOUTEN
J. H. PERRY

Apicultural Research Unit
Horticulture and Food Crown Research Institute
Ruakura Research Centre
Private Bag 3123
Hamilton, New Zealand

Abstract Samples of forager honey bees (Apis
mellifera L.) taken from the entrances of 109 feral
colonies in New Zealand were tested for spores of
Bacillus larvae (White), the causative agent of
American foulbrood disease. Seven (6.4%) of the
colonies tested positive, all with relatively low
numbers of spores compared to foragers taken from
managed colonies with American foulbrood disease.
This suggests that the feral honey bee population in
New Zealand may be relatively free of American
foulbrood disease and is therefore not a major risk
to managed colonies.

Keywords honey bees; Apis mellifera: American
foulbrood disease; Bacillus larvae; feral colonies

in managed colonies in New Zealand (Matheson
1984) and overseas (Taylor 1991).

However, an examination (methods unspecified)
of about 100 feral colonies (number unspecified) in
Sussex, England, did not reveal any cases of
American foulbrood disease, although it was present
locally in managed colonies (Bailey 1958). Miller
(1935) reported that, of the many feral colonies killed
in Michigan, U.S.A., none were infected with
American foulbrood disease, although 13% of the
local beekeepers' colonies were infected.

The reported incidence of American foulbrood
disease in New Zealand is 1 % of managed colonies
(Reid 1992). This is an underestimate, as not all
diseased colonies are found or reported each year.
In a recent survey in New Zealand of colonies
belonging to beekeepers owning fewer than 50 hives,
12.5% of hives tested positive for the presence of B.
larvae spores (Goodwin et al. 1993).

The aim of this investigation was to determine
the incidence of American foulbrood infections in
feral colonies in New Zealand by determining the
B. larvae spore load on adult bees from those hives.
We also hoped to provide information on the threat
posed by feral bees as a disease reservoir for the
contamination of managed colonies.

INTRODUCTION
Little is known about the incidence of American
foulbrood disease in feral honey bee colonies. Feral
colonies can become infected with American
foulbrood disease, although only three cases were
reported in the literature up to 1957 (Bailey 1958).
No further reports could be found after this time. It
has, however, been suggested that feral colonies are
a source of the American foulbrood disease found

Received 22 December 1993; accepted 15 April 1994

METHODS
Feral colonies
Feral colonies were located via advertisements in
newspapers and on radio. Samples of 30 bees were
collected from the entrance of each of 109 feral
colonies during the 1991/92 honey production
season. Most (89%) of the colonies tested came from
the Waikato region. This region had the highest
reported incidence of the disease in New Zealand
for that year (1.7%, Reid 1992).

The samples were taken by placing a clean plastic
bag over the entrance of each colony and allowing
more than 30 departing bees to fly into it. The bees
were frozen for storage (-20°C) then tested for
spores of B. larvae.
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The people who reported the feral colonies were
asked if they knew the colony's age. There were 40
colonies of unknown age.

Managed colonies
Samples of foragers were also taken, using the same
method, from 15 managed colonies situated in
different apiaries that were exhibiting clinical
symptoms of American foulbrood disease (unsealed
cells, or cells with darkened, sunken, or chewed caps,
containing coffee-coloured ropy larvae). In 13 of the
colonies the number of larvae exhibiting clinical
American foulbrood symptoms were also counted.
In the remaining two colonies the presence, but not
the number, of diseased larvae was recorded.

Laboratory procedures
Thirty bees from each colony were placed in a clean
plastic bag containing 10 ml of sterile water. They
were crushed and the resulting fluid poured into a
sterile universal vial. The vials were then placed in
a waterbath at 93°C for 20 min to kill non-spore-
forming bacteria, and 64 ul of each sample was
spread on each of two Difco Brain-Heart Infusion
agar plates fortified with 0.2 mg/1 thiamine hydro-
chloride. The plates were then incubated aerobically
at 37°C for 3 days.

The plates were examined for any bacterial
colonies that looked like B. larvae (creamy white
colonies about the size of a pin head). If present,
these were then subjected to a catalase test (Haynes
1972). The plates were often partly or completely
overgrown by other bacterial colonies which would
have obscured the identification of B. larvae
colonies. Any sample that did not have the equivalent
of one clear plate that was not overgrown was
replated.

RESULTS

The feral colonies with known ages had an average
age of 6.7 years. Seven of 109 (6.4%) feral colonies
tested positive for B. larvae spores (Table 1 ). The
number of B. larvae colonies on the plates ranged
from 1 to 31.

All the samples of foragers taken from the 15
managed colonies tested positive forB. larvae spores
(Table 2). Six of the colonies had only one larva
each exhibiting clinical symptoms of American
foulbrood disease. Only one of the feral colonies had
a higher B. larvae colony count than the lowest
colony count from the managed colonies.

DISCUSSION

Testing adult honey bees caught at the entrance of a
hive for B. larvae spores gives a good indication of
the status of that hive with regard to American
foulbrood disease. All of the samples of 30 bees
captured at the entrance of 15 managed colonies
exhibiting clinical symptoms of American foulbrood
disease returned a positive test for B. larvae spores;
however, it is possible that samples taken from
the hive entrance may miss very lightly infected
colonies.

In general, feral colonies can be located only
while they still contain live bees. It has been sug-
gested (Taylor 1991) that American foulbrood

Table 2 The average number of B. larvae colonies per
plate eultured from bees captured at the entrance of
managed hives, and the number of larvae inside the hive
exhibiting clinical symptoms of American foulbrood
disease.

Table 1 The average number af B. larvae colonies per
plate and colony age of feral colonies that tested positive
for B. larvae spores.

Feral
colony

1
2
3
4
5
6
7

Colonies per
plate

1
1
1
1

3
1
1

Colony
age

unknown
6 months
unknown
6 months
>50 years
9 years
unknown

Hive

1
2
3
4

6
7

9
10
11
12
13
14
15

Colonies/plate

3
>500
40
198
7
123
136

9
10
27
22
3
>500
4

Diseased larvae

1
>100
-
1

120
1

6
1
1
2
13
123
1
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disease will invariably kill the colony, and hence
sampling only live colonies will not give a represen-
tative result (Taylor 1992). There is, however, no
evidence for this assertion. Those colonies that
become infected and recover may not be recognised
as having had American foulbrood disease.

Few of the feral colonies we tested were positive
for B. larvae spores. Those that did test positive had
very low spore counts compared with the samples
taken from managed colonies with clinical symp-
toms of American foulbrood disease, suggesting that
most of the feral colonies may not have been
diseased at all. Hornitzky & Karlovskis (1989)
demonstrated (using blood agar plates incubated
with 10% CO2) that adult honey bees can test
positive for the presence of B. larvae spores even
though their colonies exhibit no clinical symptoms
of American foulbrood disease.

The data suggest that New Zealand's feral bee
population is relatively free of American foulbrood
disease. This is significant considering that some of
the colonies tested may have been established for
significantly more than 6.7 years. Over the last 4
years, a total of 6.6% of the managed colonies in
Waikato (7.9% for all of New Zealand) have been
reported to have American foulbrood disease and
have been destroyed. Again, this is probably an
underestimate of the number of colonies infected
with American foulbrood disease. Perhaps feral
colonies are at greater risk of contracting American
foulbrood disease from managed colonies rather than
the other way around.

This survey suggests that honey bees in their
natural state may be virtually free of American
foulbrood disease. There are several possible
explanations for this.

(1) When a feral colony is established via a
swarm, the disease may be left behind in the parent
colony. The practice of "shook swarming" relies on
this: shaking diseased bees onto new foundation
often eliminates the disease (Dunham & King 1934).

(2) Feral colonies are not contaminated via
normal beekeeping practices such as swapping brood
or using contaminated hive parts.

(3) Drift of bees between neighbouring colonies

is unlikely to be significant. This leaves only robbing
of other colonies as a means of disease transmission.

The low incidence of this disease found in the
feral colonies suggests that much of the American
foulbrood disease reported in managed colonies
results from the management techniques used rather
than from cross contamination from feral bees.
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