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Abstract

Varroa destructor is an ectoparasite of serious economic importance to beekeeping in Taiwan. In this study, we evaluated the
efficacy of the oxalic acid (OA) sugar solution against varroa mites in brood-right honeybee colonies. In laboratory trials, each comb
was sprayed with 4 mL solution containing 0-4% OA and 30% sugar. The 3% OA treatment gave the best results and caused 81.8 +
6.3% mite mortality at 48 h post-treatment. It also did not cause any additional deaths of treated adult workers. Field trials were
conducted in I-Lan, Taiwan. Honeybee colonies received five successive applications (at intervals of 3-4 days) with 3% OA syrup by
spraying method with two alternative doses (2 mL or 4 mL OA per comb). These treatments resulted in 72.6 + 11.3% and 824 +
3.8% mite mortality, respectively. There was a significant difference (p < 0.05) between them. In the experimental honeybee
colonies, neither of the two treatments reduced the area of capped cells nor the ratio of larval development into the capped stage.
These results suggest that repeated spray applications of OA syrup is effective for the control of varroa mites in brood-right
honeybee colonies.
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Table 1. Mortality of adult bees and varroa mites at 48 h after spraying 4 mL/frame of oxalic-sugar syrup

Concentrations Dead bees (%) Dead mites (%)
0% 2.2+2.0a* 1.3+3.0a
2% 21+1.9a 62.8+7.7b
3% 42+17a 81.8+6.3c
4% 10.3+4.4b 77.1+9.5c

*Means in the same column followed by a different letter are significantly different by Duncan’s multiple range test (p < 0.05).
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Fig. 1. The dynamics of the fallen mites in the treated honeybee colonies over the experimental period. Each
oxalic-sugar syrup (including the treated number) and fluvalinate-coumaphos application is indicated by an

arrow and number.
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Table 2. Efficacy of honeybee colonies receiving five successive sprayings with 3% oxalic-sugar syrup (OA) at

different doses

Varroa drop-down (%)

Doses Oct. 15 Oct. 22 Oct. 29 Cumulative mortality
(OA1+0A?2) (OA3+0A4) (OA5)
0 mL/ frame 14+13a" 47+19 8.1+3.2a 141+50a
2 mL/frame 25.6 £5.9b 275+7.5b 19.5+5.2b 72.6 £11.3b
4 mL / frame 229+11b 39.2+5.2¢ 20.3 +6.4b 82.4+3.8¢c

* Means in the same column followed by a different letter are significantly different by Duncan’s multiple range test (p < 0.05).
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Table 3. Percentage of 1-day-old worker larvae developing into capped stage before and after spraying with
3% oxalic-sugar syrup
Doses Pre-treatment 3% Oxalic-sugar syrup Fél;ﬁ?:;::

Oct. 8* Oct. 15 Oct. 22 Oct. 29 Nov. 5
0mL/frame 90.3 £ 5.7a** 87.8£5.9a 90.3+9.2a 87.3+53a 86.0 £ 3.2a
2mL/ frame 85.7+4.2a 89.3£8.7a 845+5.1a 87.0 £ 6.0a 875+6.3a
4 mL / frame 88.3 +8.0a 91.8+9.1a 85.8 + 6.0a 88.8 + 6.1a 94.0+4.3a

* Date of 1-day-old larvae labeling.

** Means in the same row followed by a different letter are significantly different by Duncan’s multiple range test (p < 0.05).
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Table 4. Area of capped worker cells (cm?) before and after spraying with 3% oxalic-sugar syrup

Pre-treatment

Post-treatment

Doses Oct. 15 Oct. 29 Nov. 12
0 ml/frame 1374 + 256a* 1346 + 418a 1220 + 328a
2 ml/frame 1479 £ 444a 1350 £ 399a 1258 + 445a
4 ml/frame 1209 + 401a 1269 + 362a 1098 + 328a

* Means in the same row followed by a different letter are significantly different by Duncan’s multiple range test (p < 0.05).
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The Control of Varroa destructor Using Oxalic Acid Syrup in
Brood-right Honeybee Colonies
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ABSTRACT

Varroa destructor is an ectoparasite of serious economic importance to
beekeeping in Taiwan. In this study, we evaluated the efficacy of the oxalic acid
(OA) sugar solution against varroa mites in brood-right honeybee colonies. In
laboratory trials, each comb was sprayed with 4 mL solution containing 0-4%
OA and 30% sugar. The 3% OA treatment gave the best results and caused 81.8
+ 6.3% mite mortality at 48 h post-treatment. It also did not cause any
additional deaths of treated adult workers. Field trials were conducted in
I-Lan, Taiwan. Honeybee colonies received five successive applications (at
intervals of 3-4 days) with 3% OA syrup by spraying method with two
alternative doses (2 mL or 4 mL OA per comb). These treatments resulted in
72.6 = 11.3% and 82.4 + 3.8% mite mortality, respectively. There was a
significant difference (p < 0.05) between them. In the experimental honeybee
colonies, neither of the two treatments reduced the area of capped cells nor the
ratio of larval development into the capped stage. These results suggest that
repeated spray applications of OA syrup is effective for the control of varroa
mites in brood-right honeybee colonies.
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