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m Varroa destructor and Tropilaelaps mercedesae are the major ectoparasitic mites of honey bee
(Apis mellifera). This study evaluated the efficacy of the five commercial acaricides registered
for Varroa mite control (Coumaphos, Amitraz, Thymol, Formic acid and Oxalic acid) during the
autumn season in reproductive colonies. The five chemicals were applied twice and followed
by Fluvalinate treatment. The rate of mite fall and overall control efficacy were assessed based
on the sticky board and sugar-shaking counts. For Varroa mite, the study found that Formic
acid achieved the highest efficacy (72.3%), while Oxalic acid showed the lowest (50.0%). For
Tropilaelaps mite, Formic acid also had the highest efficacy (59.2%), and Coumaphos the lowest
(37.9%). Notably, Coumaphos showed statistically significant difference in controlling Varroa
mite compared to Tropilaelaps mites. These results underscore the need for species-specific
mite control strategies and contribute to integrated pest management approaches in apiculture.
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Table 1. Active ingredient (%), recommended dose and application rate per colony of selected acaricides in this study

Acaricide Active ingredient (%) Recommended dose Application rate/colony
Amitraz 12.5 1 mL per 1000 mL of water 4 mL between frames
Coumaphos 32 1 mL per 50 mL of water 25 mL per colony
Formic acid 76.5 25 g miteK 1 per colony
Oxalic acid 35 35 g per 1000 mL sugar water (50 : 50 v/v) 5 mL between frames
Thymol 2.1 20 mL per 980 mL of water 5 mL per frame
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Fig. 1. Infestation rate (Mean+ SE%) of Varroa destructor on the
body of adult honey bees before and after treatments, determined
by sugar shaking method. All colonies received Fluvalinate ap-
plication after twice applications of each chemical treatment. The
bars indicate mean * standard error (SE). *indicates the significant
difference before and after treatments with ¢-test, P <0.05.
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Fig. 2. Infestation rate (Mean + SE%) of Tropilaelaps mercedesae
on the body of adult honey bees before and after treatments, deter-
mined by using the sugar shaking method. All colonies received
Fluvalinate after twice application of each chemical treatment.
The bars indicate mean * standard error (SE).
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Fig. 3. The control efficacy (Mean+ SE%) of Amitraz, Couma-
phos, Formic acid, Oxalic acid and Thymol treatment against Var-
roa destructor and Tropilaelaps mercedesae in the Apis mellifera
colony. Counts of all Varroa and Tropilaelaps mites were counted
after one day after the first and second application of these prod-
ucts. final application of Fluvalinate in colonies. The bars indicate
mean * standard error (SE). *The horizontal brackets indicate
the efficacy comparison between Varroa and Tropilaelaps for the
Coumaphos treatment; *P <0.05.
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Table 2. Comparison of the control efficacy of various treatment against Varroa destructor and Tropilaelaps mercedesae from the published
literatures and this study

Varroa Tropilaelaps
Treatment References
Literature This study Literature This study
. . b (Elzen et al., 2000)?,
Amitraz 75.40% 57.3% Low efficacy 38.4% (Pettis et al.. 2017)"
N a N b (Calatayud-Vernich et al., 2018)*,
Coumaphos 70~80% 59.4% 84.2~100% 37.9% (Kongpitak et al., 2008)"
- N a . (Eguaras et al., 2003)?,
Formic acid 94~97% 72.3% Highest level 59.6% (Pettis et al., 2017)°
. . ~ a 26~39% (Gregorc and Planinc, 2001, 2004)?,
Oxalic acid 65~81% >0.0% (T. clareae)” 40.6% (Mahmood et al., 2012)°
a 60.5~62.15% (Giacomelli ef al., 2016)*,
Thymol 76.1% >7:3% (T. clareae) 45.9% (Mahmood et al., 2011)
a2 ujgt, St ElE o] WA A= 7} 52.5%, A ka1 44| 915 WSt 5401 At (Kumar er al.,
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of thet ofw|Egfx, Fupa A sfujit, SARLY BlE0] B H] flof] w=7] wiol, B 5ol T2t A7} 3ol
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