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m Varroa destructor and Tropilaelaps mercedesae are the major parasitic mites affecting the
European honey bee (Apis mellifera). This study was conducted in summer season of July at
two locations in Korea —Andong and Gunwi —to evaluate the efficacy of 60% formic acid and
vaporized oxalic acid against these mites. A total of 40 colonies with similar pre-treatment mite
densities and normal brood-rearing activity were selected. Treatments were applied three
times at one-week intervals, and mite fall was assessed by counting the number of fallen mites
on white boards placed on the hive floors. Additionally, to assess the infestation rate within the
capped brood, we performed brood uncapping. Overall, the control efficacy was higher for V.
destructor than for T. mercedesae. Among the treatments, formic acid showed the highest
control efficacy against both mite species. In Gunwi, formic acid treatment reduced brood
infestation rates of both mite species in Gunwi and of . mercedesae in Andong. Both treatments
led to a reduction in brood area which implied the possible side effects to honey bees, with a
particularly significant decrease observed in the formic acid-treated colonies in Andong during
summer season.
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al., 2013; Smith et al., 2013; de Jongh et al., 2022; Lee et
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1963), FE&E o] otrlotz =AHTHA 19607 &=
gl A7 o] FEEER 7|50l 50| o] Fo| At
A= A AAH S 2 BExESHA It} (Delfinado, 1963;
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Table 1. Summary of chemical treatments used, showing active ingredient (%), recommended dose, and application amount per colony

Chemicals Active ingredient Recommended dose Application amount/colony
Formic acid 60% solution (v/v) - 15mL
Fluvalinate 30 mg per strip 1 strip per 5 frames 1 strip
Oxalic acid 99.6 - 2g
Thymol 21 g per product 20 mL per 980 mL of water SmL per frame
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Fig. 1. The brood infestation rates of Varroa mites (a) and Tropi-
laelaps mites (b) before and after treatments in Gunwi, determined
using uncapping brood. The bars indicate mean * standard devia-
tion (SD). Asterisks indicate significant differences between before
and after treatments at p <0.05.
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Fig. 2. The brood infestation rates of Varroa mites (a) and Tro-
pilaelaps mites (b) before and after treatments in Andong, deter-
mined using uncapping brood. The bars indicate mean =+ standard
deviation (SD). Asterisks indicate significant differences between
before and after treatments at p <0.05.
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Fig. 3. Strength of honey bee colonies in Gunwi, as measured by
adult bee population (a) and the percentage of capped brood area
(b). The bars indicate mean % standard deviation (SD). Asterisks
indicate difference between before and after treatments within that
chemical significant at p <0.05.
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Fig. 4. Strength of honey bee colonies in Andong, as measured by
adult bee population (a) and the percentage of capped brood area
(b). The bars indicate mean % standard deviation (SD). Asterisks
indicate difference between before and after treatments within that
chemical significant at p <0.05.
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Table 2. Summary of treatment effects on in this study

Varroa destructor

Tropilaelaps mercedesae

Treatment Brood infestation Efficacy ranking Brood infestation Efficacy ranking
Gunwi Andong Gunwi Andong Gunwi Andong Gunwi Andong

Fluvalinate X X 3 X X 2 2

Formic acid (0] X (0] (0] 1 1

Oxalic acid X X 2 X A 3 3

Brood infestation was classified as effective (O), ambiguous (A\), or ineffective (X) based on whether infestation rates decreased after treatment.

Table 3. Summary of treatment efficacy against Varroa destructor and Tropilaelaps mercedesae (assessed by sticky board and infestation

measures) based on prior studies

Varroa destructor

Tropilaelaps mercedesae

Treatment Reference
Sticky board Adult infestation Sticky board Brood infestation
Fluvalinate - X° - - (Sajid et al., 2020)°
. . . . 4 (Pettis et al., 2017)"
Formic acid 0 o o 0 (Mahmood et al., 2011)°
Oxalic acid X o° - - (Plamondon et al., 2024)*
Queen cage + Formic acid - - o° o° (Tokach et al., 2024)°
& 7l AR
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