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Abstract |

Small hive beetle (SHB, Aethina tumida Murray (Coleoptera: Nitidulidae) is a honeybee pest infesting
combs and stores inside the hive. Contamination of the SHB on Apis mellifera colonies were firstly
noticed on September 23, 2016, in Miryang City, Gyeongnam Province in Korea. We tested the
preference rate of bait against small hive beetle larvae and adult. When treated each bait of
preference showed highest pollen or pollen added sugar water. We was selected the coumaphos
through insecticide screening. LC/LDsq values of coumaphos on small hive beetle larvae was
estimated as 612ppm, and 1.591ug/beetle and fluvalinate 4,641ppm and 12.067ug/beetle. LCs,
values of coumaphos on small hive beetle adult was estimated as 6,57 1ppm. we suggested pollen
patty mixed with coumaphos 10,000ppm as a control agent against small hive beetle. The control
agent was tested with CD type trap and showed 82% control efficiency after 15 days in field. This
study should be used a fundamental information for developing IPM (Integrated Pest Management)
and controlling the expansion of population of small hive beetle in Korea.
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Table 1. Lethal concentration and lethal dose of the coumaphos and fluvalinate on small hive beetle lavaes

) LC (ppm) LDs,
Chemical Slope
10 30 50 70 90 (ug/beetle)
Coumaphos 5.161 345 484 612 773 1,084 1.591
Fluvalinate 3.629 2,058 3,327 4,641 6473 10,465 12.067
Table 2. Lethal dose of coumaphos on small hive beetle adults
) LC (ppm)
Chemical Slope
10 30 50 70 90
Coumaphos 5.059 3,666 5,175 6,571 8,342 11,775

Table 3. Amount of feeding (g/50 workers, mean =SD) of the pollen patty mixed with coumaphos by Apis mellifera workers in the cage
of the laboratory test

Treatment Feeding amount (g/50 workers, mean £SD)
Coumaphos 1.59710.2001 a
Control 1.155£0.0284 b

*Comparison of the feeding amount between treatment by T-test, (P<0.05).
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Table 4. Mortality of Apis mellifera colonies in field test of chemical control agent, pollen patty mixed with coumaphos

Treatment 9/8 9/9 9/12 9/13 Total
Coumaphos 0.7£047 1.0+0.81 131188 1.0+0.81 20*+2.16 287110438
Control 0.7£0.94 03£047 03£047 03+£047 1.7£047 13.7£047

*Comparison of the no. dead between treatment by T-test, (P<0.05).

Table 5. Amount of feeding (g colonies, mean = SD) of the pollen patty mixed with coumaphos

Treatment 9/13 9/20 9/27 10/10 Total
Coumaphos 100224 70+18.8 42+10.1 96+337 309+80.1
Control 107£225 129+32.8 651279 20+398 3601364

*Comparison of the feeding amount between treatment by T-test, (P<0.05).
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Fig. 1. Comparison of the preference rate among pollen patty, comb,
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ANOVA, Duncan's test (P<0.05).
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Table 6. Comparison of control efficiency among coumaphos 10,000ppm (CD type trap), apithor and oil trap against for small hive

beetle
Control efficiency rate (%)
Treatment
5 day after treatment 15 day after treatment
Coumaphos 50.6+23.38 8231894
Apithor 93.8+8.72 97.7%3.14
Oil trap 18.7+3.22 234+1042
*Comparison of the feeding amount between treatment by T-test, (P<0.05).
Table 7. Comparison of efficiency of oil traps against small hive beetle adults in field test
Replication (%)
Treatment
1 2 3
Vinegar 12
Pollen+sugar 48 46 18
Mineral
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Fig. 3. Toxicities of coumaphos, fluvalinate, cymiazole hydroch-
loride on small hive beete larvae in the laboratory test. Treat-
ment chemical were applied at 1,000ppm for each chemical
were exposed.
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Fig. 4. Mortality of small hive beetle larvae by coumaphos (a:
500ppm, b: 750ppm, c: 1,000ppm) treatment at different
exposure period (4, 8, 12, 24hr).
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Fig. 5. Mortality of small hive beetle adult by coumaphos (a:
5,000ppm, b: 7,500ppm, c: 10,000ppm) treatment at different
exposure period (4, 8, 12, 24hr).
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Fig. 6. Mortality of Apis mellifera workers by pollen patty mixed
with coumaphos 10,000ppm in the laboratory test.
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