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Introduction: At present, synthetic acaricides are 
regularly used for the control of Varroa destructor. 
However, acaricide resistant mites have appeared in 
different countries. This problem has led to the 
development of natural, non-toxic products for the 
control of varroa mites, such as different organic 
acids.
Objective: In the present study, oxalic acid´s 
effectiveness in controlling varroa mites in 
Africanized honeybee (AHB) colonies was evaluated 
in the tropical conditions of Costa Rica.

Materials and methods: The experiment was 
conducted during July and August (rainy season) in 
an apiary of 16 Africanized colonies in Atenas, 
province of Alajuela, Costa Rica. The colonies were 
divided into four groups to apply oxalic acid in 
different ways. 1- Trickling method: it was applied 
weekly to the top of the frames by the means of a 
syringe. 2- Glycerin shop towel method: 
impregnated shop towel was placed on the top of 
the frames. 3- Impregnated cardboard method: four 
impregnated cardboard strips were used per colony. 
4- Control group: no oxalic acid was applied. The 
treatments were applied during four weeks in the 
brood chamber, and observations were made to 
determine possible adverse effects. Further 
flumethrin treatments were subsequently applied 
during five weeks as a shock product to eliminate 
surviving mites and calculate the effectiveness of 
oxalic acid treatment. The cumulative mite-fall after 
oxalic acid and shock product was assumed to be 
100%. Fallen mites were collected using a bottom 
board trap.

Results: The effectiveness of the different methods 
for varroa control corresponded to 74.4% with the 
glycerin shop towel, 63.0% with trickling and 50.0% 
with cardboard strips. For the control group, a 34.1% 
natural fall of mites was registered. According to the 
results, oxalic acid showed effectiveness in the 
control of V. destructor in AHB colonies under 
tropical conditions. The towel method presented the 
greatest effectiveness, followed by trickling method, 
so both can be considered as an alternative in the 
integrated management of varroa mites by 
beekeepers. 

Conclusion: The concentrations of oxalic acid used 
in the study showed effectiveness in the control of 
varroa mites in AHB colonies. It was also safe for use 
in AHB´s since no queens were lost, and there was no 
brood or adult bees mortality in any of the colonies 
during the experiment.
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Figure 1. Dorsal view of an adult female of varroa 
mites in AHB colonies (Calderón, 2019).

Figure 2. To assess the number of fallen varroa mites 
a bottom board trap was used in AHB colonies. A 
white card coated with a thin layer of vaseline was 
placed inside the trap (Calderón, 2019).
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At present, synthetic acaricides are regularly used for the control of Varroa destructor. However, acaricide resistant mites 
have appeared in different countries. This problem has led to the development of natural, non-toxic products for the 
control of varroa mites, such as different organic acids. In the present study, oxalic acid´s effectiveness in controlling 
varroa mites was evaluated in the tropical conditions of Costa Rica. The experiment was conducted during July and 
August (rainy season) in an apiary of 16 Africanized honeybee (AHB) colonies in Atenas, province of Alajuela. The colonies 
were divided into four groups to apply oxalic acid in different ways: 1- trickling METHOD: it was applied weekly to the top 
of the frames by the means of a syringe, 2- glycerin shop towel method: impregnated shop towel was placed on the top 
of the frames, 3- impregnated cardboard method: four impregnated cardboard strips were used per colony, and 4- control 
group: no oxalic acid was applied. The treatments were applied during four weeks in the brood chamber, and observations 
were made to determine possible adverse effects. Further flumethrin treatments were subsequently applied during five 
weeks as a shock product to eliminate surviving mites and calculate the effectiveness of oxalic acid treatment. The 
cumulative mite-fall after oxalic acid and shock product was assumed to be 100%. Fallen mites were collected with a 
bottom board trap. The effectiveness of the different methods for varroa control corresponded to 74.4% with the glycerin 
shop towel, 63.0% with trickling and 50.0% with cardboard strips. For the control group, a 34.1% natural fall of mites was 
registered. According to the results, oxalic acid showed effectiveness in the control of V. destructor in AHB colonies under 
tropical conditions. The towel method presented the greatest effectiveness, followed by trickling method, so both can be 
considered as an alternative in the integrated management of varroa mites by beekeepers. The concentrations of oxalic 
acid used in the study are considered safe for use in AHB´s since no queens were lost, and there was no brood or adult 
bees mortality in any of the colonies during the experiment.
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The small hive beetle (SHB), Aethina tumida, is a pest of honeybee (Apis mellifera) colonies. Endemic to sub-Saharan Africa, 
this pest has been reported in Africanized honeybee (AHB) colonies in North, Central, and South America. Specifically in 
Central America, it was first found in El Salvador in 2013, in Nicaragua in March 2014, and in Guatemala in August 2020. 
In Nicaragua, the SHB was confirmed in AHB colonies in San Juan del Sur, Department of Rivas, approximately eight 
kilometers north of the Costa Rican border, which increased the risk of entry to this country. After the SHB was confirmed 
in Nicaragua, a sentinel apiary with four AHB colonies was established close to the border in Santa Cecilia, La Cruz, 
province of Guanacaste, Costa Rica. In addition, epidemiological surveillance was conducted in the main beekeeping 
areas in the country (2015-2022) to determine the SHB’s possible distribution. Beehives were monitored visually by 
examining all individual honeycombs, hive covers, and bottom boards. Furthermore, training was offered to beekeepers 
such as workshops and fieldwork, and training materials were distributed such as brochures focused on SHB recognition 
and identification, and methods for colony inspection. SHB was detected and confirmed in the sentinel apiary in August 
2015 in La Cruz, Guanacaste, Costa Rica, where only adult beetles were detected inside AHB colonies. In addition, in 
September 2018, adult SHBs were found in a honeybee swarm located in the province of Heredia-Central Valley in the 
middle of the country, about 265 km south from the first detection site. Furthermore, in October 2019, the SHB was 
confirmed in a commercial apiary in Liberia, province of Guanacaste, approximately 25 km south from the initial point of 
detection in the country. Nowadays, the SHB has been found in different commercial apiaries in collaboration with trained 
beekeepers, especially in the provinces of Guanacaste, Alajuela and San José. In conclusion, implementing strategies to 
detect and monitor the SHB, as it spreads to new countries or beekeeping areas, requires implementing sentinel apiaries, 
developing of epidemiological surveillance, and providing training activities for beekeepers, as demonstrated in the case 
in Costa Rica.
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