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Fig. 1. The colony dynamic rate between different treatments during the period of
treatments every week. The colony population before retreatment was regarded as
100%. Means with the same letter(s) of the same day in same season are not
significantly different at 59 level by LSD test. (A) Autumn: September 20-
October 26 in 2016; (B) Spring: May 11-June 8 in 2017; (C) Summer: July 20-
August 17.
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A The weather record during the period of Autumn treatment
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B The weather record during the period of Spring treatment
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C The weather record during the period of Summer treatment
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Fig. 2. Average temperature and relative humidity during treatments. (A) Autumn:
September 25-October 26 in 2016; (B) Spring: May 19-June 8 in 2017; (C)
Summer: July 28-August 17.

FRBRE AR ENFE 43



T it A [EIE R PR B AG 1257 s
Table 1. The percentage of fallen varroa mites after the treatment of different dosages of

formic acid gel
Control effect (%)

2016 Autumn 2017 Spring 2017 Summer
Formic acid gel 12.5g  78.93 + 4.91 ab” 62.55 + 1.89 bc 68.05 + 2.31 abc
Formic acid gel 25¢ 86.25+7.72a 64.92+1.09b 63.2 £ 1.83 bc
Formic acid gel 50g 73.22 +1.68 bc 73.84 £ 3.62a 75.91+567a
Tau-fluvalinate 73.20 £ 5.55 bc 76.54 +6.44 a 73.22+7.24 ab
Untreatment 64.88+1.99c 56.35+5.84c 58.64+ 7.86 ¢

Z Means * standard deviation (n = 3). Means within each column followed by the same letter(s) are not
significantly different at P < 0.05 by Fisher’s protected LSD test.
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Effect of formic acid gel for control of
Varroa destrctor

Wu, Tzu-Hsien'*, Pei-Shou Hsu?!, Pen-Han Chen?, and Chang-Chang Chen?

!Miaoli District Agricultural Research and Extension Station, COA.
National Research Institute of Chinese Medicine, Ministry of Health and Welfare.

ABSTRACT

The Varroa destructor is the most serious ectoparasitic mite of Apis mellifera, and
threatens the apiculture industry in the world. In order to understanding the possibility
of this formic acid gel as the alternative miticides for varroa mite control in Taiwan, the
formic acid gel, which was developed by Miaoli District Agricultural Research and
Extension Station for varroa mite control, was evaluated in the autumn of 2016, the
spring of 2017 and the summer of 2017. The result showed that proper varroa mite
control efficiency was achieved in the treatments, which exposed to 12.5g and 25g
formic acid gel in spring and autumn, and 50g formic acid gel in spring and summer. In
the autumn, the control efficiency in 25g formic acid gel was 86.25%. The best
application dosage in spring was 50g formic acid gel and the control rate was 73.84%.
The control efficiency was about 75.91% in 50g formic acid gel in summer. In
observation, all the treatments of formic acid gel did not have any negative effect on the
colonies. The results suggested the formic acid gel are suitable for replacing the
recommended miticide, tau-fluvalinte in the autumn. Formic acid gel has potential as an
alternative miticide for integrated control of varroa mites.

Key words: Apis mellifera, formic acid gel, Varroa destructor, alternative miticide
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