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Table 1. The 50% inhibition concentrations (ICsp) of three Bacillus subtilis-based products
against six fungal pathogens

ICs (ppm)® for

Product AY Product BY Product CY
Fungal B. subtilis Related B. subtilis Related B. subtilis Related
pathogens and its metabolites and its metabolites and its metabolites
related related related
metabolites metabolites metabolites
Rhizoctonia 13 202 4,016 b2 971 2
solani (12-15) (177-266) (3,725-4,306) (863-1,078)
Sclerotium 11,656
rolfsii b b b b (8,953-14,360) b
Saccardo k '
Botrytis cinerea 532 5729 a a 2,220 a
(452-612) (5,074-6,384) (1,784-2,656)
Colletotrichum 133 162 b b 1,286 b
musae (132-135) (158-166) (1,216-1,355)
Glomerella 150 201 739 b 2,122 b
cingulata (148-153) (200-203) (646-832) (2,026-2,217)
ng?;%?um . 2,150 2,184 o o 11,167 o
.. (2,109-2,192) (2,099-2,270) (11,018-11,316)
sp. lycopersici

Y Product A, B and C are different products individually.

2" 3 "means the range of ICsis between 20,000 ppm and 30,000 ppm; "b” means the ICsis
above 30,000 ppm.
) The numbers in parentheses are the 95% fiducial limits.
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Inhibition on growth of Glomerella cingulata on agar plates (exampled by “product C”)
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Fig. 2. Schema and equation to evaluate inhibition activity (IA) of Bacillus subtilis products
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ABSTRACT

Hseh, F. C,, Li, M. C., and Kao, S. S* 2003. Evaluation of the inhibition
activity of Bacillus subtilis-based products and their related metabolites against
pathogenic fungi in Taiwan. Plant Prot. Bull. 45: 155- 162. (Department of
Biopesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Council of Agriculture, Taichung, Taiwan 413, ROC)

Many fungicides are being removed from the commercial market because they
do not readily degrade in natural systems and/or they leave potentially hazardous
residues in food and feed products. This has created a demand for safer products to
prevent or delay the development of fungicide resistance or to reduce the risk of
chemical pollution. In recent years, there has been considerable interest in using
Bacillus subtilis (Bs), a gram-positive, spore-forming bacterium, as a biocontrol agent
because of its ability to antagonize pathogens and repress plant diseases. In 2001, the
first Taiwan domestic commercial biofungicide was registered for the control of pea
powdery mildew. Bacillus subtilis has also been used to control soil-borne fungal
pathogens under greenhouse conditions and in the field. However, there has been no
report on comparisons of bioactivities among Bs-based products. We first established
a bioassay method for Bs-based products on the basis of their inhibition activity
against plant pathogens. Then, the bioactivities of 3 Bs-based products to 6
pathogenic fungi were individually tested. We report herein that only 1 Bs-based
product was highly effective. These results show that the quality of these 3 Bs-based
productsis variable.

(Key words: Bacillus subtilis, fungicide, inhibition activity, 50% inhibition
concentration)
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