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Table 1. Antifungal activity of 10% of the tested herbal extracts against the mycelium

growth of Ascosphaecra apis

Herbal Mean diameter of growth zone (cm)* Average growth

water extracts inhibition (%)”
4(Day) 7(Day) 7(Day)
Scutellaria aicalensis 0.00£0.0a 0.00+0.0a 100.0
Eugenia aryophylata 0.00£0.0a 1.70+0.4b 74.67
Rheum tanguticum 231+0.5b 4.68+0.4c 30.35
Baphicacanthes cusia 421+03d 7.89+04¢e -17.50
Control 3.13+0.2¢ 6.71£03d 0.000

* Means + standard error(n=8). Means within each column followed by the same letter(s)
are not significantly different at P> 0.01 by Fisher's protected LSD test.

YAverage growth inhibition (%) = 100X (Control - Treatment)/Control
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Table 2. Antifungal activity of combination of Scutellaria aicalensis and Eugenia
aryophylata of extracts on mycelium growth of Ascosphaera apis.

Mean diameter of growth zone (cm)*

Average growth

Antifungal treatment inhibition (%) *
4(Day) 7(Day) 14(Day)  4(Day)  7(Day)

Control 459+0.7d 7.79+0.0 e 85+0.0¢ 0.00 0.00

Scutellaria aicalensis10% 0.00+0.0a 1.18+0.1¢ 2.84+0.7c¢ 100 84.9

Eugenia aryophylatal0% 0.00£0.0a 099+0.2¢ 2.76+0.4c 100 87.3

Combination 2.5% 1.23+0.1b 2.00+0.0d 435+£0.7d 73.2 74.3

Combination 5.0% 0.61+03c¢ 1.15+0.0¢c 263+0.1c 86.6 85.2

Combination 7.5% 0.00+0.0a 0.00+£0.0b 0.76 £0.1b 100 100

Combination 10% 0.00+£0.0a 0.00+0.0a 0.00+0.0a 100 100

*Means + standard error(n=4). Means within each column followed by the same letter(s)
are not significantly different at P> 0.01 by Fisher's protected LSD test.

YAverage growth inhibition (%) = 100X (Control - Treatment)/Control
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Fig 1. Antifungal activity of combined herbal extracts against Ascosphaera apis. A. Untreated

plates, B. Scutellaria baicalensis 10%, C. Eugenia aryophylatal 0%, D. combination 2.5%,
E. combination 5%, F. combination 7.5%, G. combination 10%.
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Table 3. Effect antifungal of different concentrations of herbal extracts combination on
the mycelia dry weight and fresh weight in PDB

Compound
Concentration (%) Fresh weight(g) * Dry weight(g)*
0 0.19+0.03¢c 0.032+£0.013d
1 0.15+0.03 be 0.023 £0.001 ¢
2 0.12+0.05b 0.012 £ 0.006 b
3 0.06£0.02 a 0.003+0.001 a
4 0.04+0.00 a 0.003 +0.000 a
5 0.04£0.00 a 0.003 +0.000 a

*Means of five replicates + standard error(n=5). Means within each column followed
by the same letter(s) are not significantly different at 7> 0.01 by Fisher's protected

LSD test.

[ = rh RS TR EE(A) 0 (B) 1% (C) 2% (D) 3% (E)4%52(F)5% %] 5 i BR 28 1 1 HhER 0 5] o
Fig 2. Effect of different herbal combination antifungal concentrations (A) 0%, (B) 1% ,© 2%,
(D) 3%, (E) 4% and (F)5%on the mycelial pellet inhibition of Ascosphaera apis.
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Inhibitory effect of herbal extracts on the
growth of Ascosphaera apis

Chien-Tan Huang', Huei-Hu Wu’, Den-Jin Wu’, and Mei-Chun Lu*’

'Jinsha Township Office, Kinmen County Government, Taiwan, R. O. C.
*Miaoli District Agricultural Research and Extension Station, Council of Agriculturel, Executive
Yuan, Miaoli County 363, Taiwan

ABSTRACT

Ascosphaera apis is a main fungal pathogen causing Chalk brood disease in honey bee
larvae, seriously effect the beekeeping industry. To develop a safe controlling method, effect
of four water herbal extracts on inhibitory of Ascosphaera apis and the growth of the fungi
were evaluated. The results showed that the water extract of clove and skullcap have the
strongest inhibiting effect on growth of Ascosphaera apis. Comparison of unilateral (skullcap
or clove) and combinations (skullcap and cloves) herbal water extract, the later one showed
higher antifungal inhibitory activity effect than the former one. The maximum inhibitory
concentration of combinations was determined within 3%(v/v). Test confirmed that skullcap
and cloves compound with synergistic inhibition of mycelial growth.

Key words: Ascosphaera apis, herbal extracts, combinations, inhibitory
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