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Abstract

American foulbrood is a severe bacterial disease affecting larvae of the honeybee Apis mellifera. It is caused by spores of the
Paenibacillus larvae. The disease is present worldwide and cases have been reported in almost all beekeeping regions. During 2005
and 2006 we carried out a nationwide study to assess the presence and the amount of P. larvae spores in honey samples from
Taiwan. A total of 838 honey samples collected from apiaries in Taiwan, including 173 samples were collected in local market but
originally imported from Thailand. The result showed that 208 samples were contaminated with P. larvae spores (24.8%). These
spores that were detected yielded 219 isolates. We tested their susceptibility to oxytetracycline by disc-agar diffusion method. The
results showed that the zones of inhibition of P. larvae isolates from Taiwan and Thailand were 43.0 + 6.2 mm (mean * s.d., n = 208)
and 43.3 + 5.2 mm (n = 11), respectively. Both of them are significantly lower (p < 0.05) than the zones of the type strain of P. larvae
(ATCC 9545). The criteria for susceptibility of isolates to oxytetracycline are discussed in this study.
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Table 1. Culture results of American foulbrood spores in honey samples from Taiwan, 2005-2006

2005 2006 2005 + 2006
Honey sources " ", "
n Positive Positive n Positive
Taiwan, single hive 141 23 (16.3%) 13 (12.6%) 244 36 (14.8%)
Taiwan, apiary 147 31(21.1%) 274 121 (44.2%) 421 152 (36.1%)*
Thailand, imported 143 14 (9.8%) 6 (20.0%) 173 20 (11.6%)
Total 431 68 (15.8%) 140 (34.4%)* 838 208 (24.8%)

*Significantly different by Z-test (p < 0.05)
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Table 2. Culture results of American foulbrood spores in 2006 apiary honeys sampled from different counties in

Taiwan

Counties n Positive samples (%) Mean (CFU/g)
Taipei 3 33.3 10.21
Taoyuan 3 0 0
Hsinchu 24 41.7 19.45
Miaoli 13 53.8 243.70
Taichung 16 37.5 84.44
Changhua 25 28.0 0.37
Nantou 20 45.0 376.57
Yunlin 21 38.1 19.68
Chiayi 25 4.0 0.07
Tainan 34 29.4 6.40
Kaohsiung 36 63.9 21.58
Pingtung 13 46.2 3.75
Yilan 2 100 0.44
Hualien 2 50.0 2.19
Taitung 7 100 358.55
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Fig. 1. Spore numbers (CFU per gram honey) of Paenibacillus Iarvae in honeys sampled from Taiwan, 2005-2006. A,

results of 2005; B, results of 2006.
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Table 3. Zones of inhibition of Paenibacillus larvae isolates from different sources exposed to disc containing 5 ug
oxytetracycline

Inhibition zone in diameter (mm)

Source of isolates n Mean = s.d. Range
Taiwanese honey 208 43.0 = 6.2b* 21-60
Thai honey 11 43.3 £5.2b 31-49
Type strain (ATCC9545) 10 58.4 = 3.1a 53-63

* Means in the same column followed by a different letter are significantly different by LSD multiple range test
(p <0.05).
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Table 4. Categories of susceptibility of Paenibacillus larvae isolates from different sources exposed to disc containing
5 ug oxytetracycline

Numbers of Paenibacillus larvae isolates

Categories of inhibition zone

Taiwanese honey Thai honey ATCC 9545
High (> 50 mm) 34 (16.4%) 0 10 (100%)
Moderate (40-50 mm) 124 (59.6%) 9 (81.8%) 0
Low (< 40 mm) 50 (24.0%) 2 (18.2%) 0
Total 208 11 10
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American Foulbrood Spores in Honey Samples in Taiwan
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ABSTRACT

American foulbrood is a severe bacterial disease affecting larvae of the
honeybee Apis mellifera. It is caused by spores of the Paenibacillus larvae. The
disease is present worldwide and cases have been reported in almost all
beekeeping regions. During 2005 and 2006 we carried out a nationwide study
to assess the presence and the amount of P. larvae spores in honey samples
from Taiwan. A total of 838 honey samples collected from apiaries in Taiwan,
including 173 samples were collected in local market but originally imported
from Thailand. The result showed that 208 samples were contaminated with P,
larvae spores (24.8%). These spores that were detected yielded 219 isolates. We
tested their susceptibility to oxytetracycline by disc-agar diffusion method. The
results showed that the zones of inhibition of P. larvae isolates from Taiwan
and Thailand were 43.0 £ 6.2 mm (mean = s.d., n = 208) and 43.3 £ 5.2 mm (n =
11), respectively. Both of them are significantly lower (p < 0.05) than the zones
of the type strain of P. larvae (ATCC 9545). The criteria for susceptibility of
isolates to oxytetracycline are discussed in this study.

Key words: Paenibacillus larvae, American foulbrood, Apis mellifera, honey,
oxytetracycline

*Correspondence address ‘ }
e-mail: chenyw@niu.edu.tw W EMN G R 143





