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ABSTRACT

Sclerotium rolfsii, a soil-borne fungal pathogen, causes Sclerotium wilt disease on a wide
range of agricultural crops, particularly Dendrobium orchid, resulting in yield loss. The
Dendrobium orchid is an important economic plant in Thailand. To reduce or substitute
agricultural chemical fungicides, the aim of this study was isolation and screening of the
antagonistic microorganisms from soil and the Dendrobium orchid with a high potential for
inhibiting the growth of S. rolfsii. Firstly, bacteria were isolated from parts of Dendrobium
orchid. Actinomycetes were isolated from the soil in orchid gardens and rhizosphere soil in
paddy fields. Then, all of the isolated microorganisms were tested for antagonistic activity
toward S. rolfsii by the dual culture technique. Potent antagonists were determined by the
levels of chitinolytic and [-1,3-glucanolytic activities. Finally, extracellular antifungal
metabolites produced by selected antagonists were evaluated for antifungal potential toward S.
rolfsii.

The 201 bacterial and 146 actinomycete strains were isolated. The potent
antagonists against S. rolfsii, designated strain NBR41 and SRA14, were selected and
identified as Pseudomonas sp. and Streptomyces sp., respectively. Pseudomonas sp. NBR41
and Streptomyces sp. SRA14 produced both extracellular chitinase and [-1,3-glucanase
enzymes during the exponential phase. Cell-free culture filtrates collected from the
exponential and stationary phases of both Pseudomonas sp. NBR41 and Streptomyces sp.
SRA14 inhibited the growth of S. rolfsii, indicating that growth suppression was due to
extracellular antifungal metabolites present in the culture filtrates. The percentages of fungal
growth inhibition by the stationary-culture filtrates of both antagonist strains were
significantly higher than those of exponential-culture filtrates. Additionally, morphological
changes such as hyphal swelling and abnormal shapes of S. rolfsii were observed in potato
dextrose agar that contained the culture filtrates. However, the antifungal activity of
exponential-culture filtrate of Pseudomonas sp. NBR41 and Streptomyces sp. SRA14 toward
S. rolfsii were significantly reduced after boiling for 45 min or after treatment with 10 pug/ml
proteinase K. There were no significant decreases in the percentages of fungal growth
inhibition by the stationary-culture filtrates of strain NBR41 and SRA14 after treatment as
above. These data indicate that the antifungal potential of the exponential-culture filtrates was
related to the activities of both extracellular chitinase and (-1,3-glucanase enzymes, whereas
the antifungal activity of the stationary-culture filtrate was involved in the action of unknown
thermostable antifungal compound(s).

KEY WORDS : SCLEROTIUM ROLFSII / ANTAGONISM / DENDROBIUM /
CHITINASE / B-1,3 GLUCANASE

118 pp.






