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Table 1 Effect of various dosages of formic acid against Varroa mites

Mean parasitic rate of Varroa mites per 100 capped worker cells

Dosages N pretreatment 1st treatment 2nd treatment

(Jan 18) (Jan 21) (Jan 30)
2ml / day 3 13.7 12.3 (12.2% ¢) 133 (—1.5% ¢)
4ml / day 3 9.3 6.7 (27.8% b) 4.7 (49.2% b)
6ml / day 3 16.3 3.3 (80.8% a) 2.7 (85.2% a)
8ml / day 3 14.3 2.7 (81.5% a) 2.7 (81.0% a)
Control 3 12.0 12.0 11.0

1) Percentage of mean control rate: data in the same column followed by the same letter
are not significantly different by Duncan’s multiple range test (P<<0.05).
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Table 2 The number of fallen Varroa mites after
application of various dosages of formic acid
Mean number of fallen Varroa mites

Dosages N  1st treatment 2nd treatment
2ml/day 3 119.7 134.7
4ml/day 3 281.7 270.7
6ml/day 3 855.0 431.0
8ml/day 3 983.3 737.0
Control 3 20.7 20.7
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Table 3 Effect of application of 6 ml/ day of formic acid at different locations against
Varroa mites

Location of application ‘ Mean parasitic rate (%) Mean control

of formic acid N  pretreatment  posttreatment rate(%)"
On the top of comb frames (6ml) 3 16.3 3.3 79.9a
At the bottom board (6ml) 3 8.3 7.3 7.4c
On the top of comb frames (3ml) 3 6.0 4.0 32.5b

and at the bottom board (3ml)

Control 3 12.0 12.0 —

1) Mean control rates in the same column followed by the same letter are not
significantly different by Duncan’s multiple range test (P<<0.05).
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Table 4 The survival rate of adult workers after application of various dosages of formic acid
Mean survival rate of adult workers (%)

Dosages N Jan 30 Feb 2 Feb 8 Feb 11
2ml / day 3 100 85.0 ¢ 84.7b 84.3 b
4ml / day 3 100 87.7b 86.7 b 85.7hb
6ml / day 3 100 86.0 be 86.0 b 85.3b
8ml / day 3 100 88.3 b 86.3 b 85.7b
Control 3 100 93.7 a 91.7 a 91.7 a

1) Workers emerged on Jan 30, and the 1st and 2nd dosages of formic acid were applied
on Jan 30 and Feb 8, respectively.

2) Mean survival rates of adult workers in the same column followed by the same letter
are not significantly different by Duncan’s multiple range test (P<0.05).
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Table 5 The area (cm?) of capped worker cells after application of various dosages of formic

acid
Mean area of capped worker cells (cm?)”
Dosages N pretreatment 1st treatment 2nd treatment
2ml / day 3 881.7a 895.0a 907.3a
4ml / day 3 875.3a 900.3a 901.7a
6ml / day 3 1144.3a 1004.0b 981.0b
8ml/ day 3 1177.0a 755.7b 489.6¢
Control 3 1272.0a 1281.0a 1174.3a

1) Mean areas in the same row followed by the same letter are not significantly different
by Duncan’s multiple range test (P<C0.05).
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Table 6 The rate of sugar syrup consumed by the honeybee colony after application of

various dosages of formic acid

Mean sugar syrup consumed (%)

Dosages N pretreatment 1st treatment 2nd treatment
2ml/ day 3 100% 100 % 100 %

4ml / day 3 100 % 100 % 100 %

6ml / day 3 100%a 100 %a 78.3%b
8ml / day 3 100%a 79.1%b 45.2%c
Control 3 100 % 100 % 100 %

1) A value of 100% represents 500ml sugar syrup consumed in a 3-day period.
2) Values of mean sugar syrup consumed in the same row followed by the same letter are

not significantly different by Duncan’s multiple range test (P<0.05).
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Table 7 The rate of pollen cake consumed by the honeybee colony after application of
various dosages of formic acid

Mean pollen cake consumed (%)

Dosages N pretreatment 1st treatment 2nd treatment
2ml / day 3 54.5%a 56.1%a 50.9%a
4ml / day 3 44.1%a 44.8%a 40.5%a
6ml/ day 3 61.9%a 50.5%a 11.9%b
8ml / day 3 63.5%a 16.0%b 10.8%¢
Control 3 589%a 63.9%a 54.9%a

1) A value of 100% represents 150g pollen cake consumed in a 3-day period.
2) Values of mean pollen cake consumed in the same row followed by the same letter are

not significantly different by Duncan’s multiple range test (P<<0.05).
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The Effect of Formic Acid on Varroa jacobsoni and the
Honeybee Colony

Yue-Wen Chen*, Inn-Jei Horng and Kai-Kuang Ho  Department of Plant Pathology and Entomology, National Taiwan University,
1 Roosvelt Road, Sec. 1V, Taipei, Taiwan, R.0.C.

ABSTRACT

The honeybee mite Varroa jacobsoni Oudeman is the most serious pest of
the honeybee in Taiwan. This study evaluates the possibility of utilizing a
formic acid board to control this mite. Placing the formic acid board on the top
of the comb frames produced the most effective results. There were no
significant differences in mite control between application of 6ml/day and
8ml / day of formic acid. Both dosages gave more than an 80% control rate of
Varroa mites. There were no significant differences in the survival rates of adult
bees among different dosage treatments of formic acid from 2ml/day to
8ml / day. But treatments of 6ml/day and 8ml/ day decreased capped worker
cells an average of 156% and 58.5%, respectively. These treatments also
influenced the amount of feeding by the bees on sugar syrup and pollen cake,
but the influence of the 6ml/day treatment was less than the 8ml/day
treatment. Application of 6ml / day of formic acid to control Varroa jacobsoni in
a colony is recommended, and at this dosage adverse effects can be neglected.
Key words: Honeybee, Varroa jacobsoni, formic acid, control.
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