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Fig. 1. Usnic acid contents in Usnea species, including U. aciculifera (n=9), U. baileyi (n=9), U.
bismolliuscula (n=8), U. ceratina (n=4), U. cornuta (n=5), U. diffracta (n=5), U. fragilescens
(n=2), U. glabrata (n=2), U. himalayana (n=32), U. longissima (n=4), U. malmei (n=4), U.
masudana (n=2), U. nidifica (n=1), U. orientalis (n=16), U. pangiana (n=1), U. pectinata (n=3), U.
pseudogatai (n=5), U. rubicunda (n=5), U. rubrotincta (n=15), U. shimadai (n=1), U. sinensis
(n=1) and U. trichodeoides (n=20). Error bars indicate the standard error of the mean.
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Fig. 2. Effects of concentrations of usnic acid on mycelial growth of Colletotrichum gloeosporioides.
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Table 1. Spores germination rates of five fungal species in various concentrations of usnic acid

Spores germination rates' (%)

Fungal species Control Usnic acid?
PDA PDA with 1% acetone Ilppm 10ppm 40 ppm
Colletotrichum gloeosporioides 62 56 30 0 0
Pestalotiopsis psidii 92 94 94 40 62
Pestalotia sp. 98 100 94 6 76
Alternaria brassicicola 96 96 96 72 86
Fusarium sp. 100 90 90 38 56

! Spores germination rates (%) were calculated when spores were incubated for 5 hours.
? Usnic acid was applied with 1 % acetone in potato dextrose agar.
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Fig. 3. Effects of usnic acid on mycelial growth of plant pathogenic fungi.
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Quantification of Usnic Acid and the Suppressive
Effects on Plant Pathogenic Fungi®

Yuan-Min Shen®, Huan-Ju Hsieh’, Ruo-Yun Yeh?, Hsing-Lung Liu® and
Ting-Hsuan Hung’

ABSTARCT

Usnic acid is generally found in thalli of the lichen genus Usnea. The lichen
substance has biological activities of microbial inhibition. Among Usnea species in
Taiwan, U. longissima had the highest usnic acid contents (3.31%), followed by U.
fragilescens (2.05%), U. glabrata (1.99%) and U. bismolliuscula (1.95%). Suppressive
effects of usnic acid were found against plant pathogens. In vitro assays with usnic acid at
the doses of 10 ppm and 40 ppm were better than at 1 ppm on reducing mycelial growth
and spores germination. The suppressive rates against mycelial growth varied among
species. There were 71.3%, 65.0% and 60.9% on Pestalotia sp., Colletotrichum
gloeosporioides and Phellinus noxius, respectively. The results indicate the potential to

apply usnic acid in plant disease management.

Key words: Usnea, usnic acid, fungi, lichens, disease management.
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