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PORNPAN USUWAN : BIOCONTROL OF GRAPE FUNGAL DISEASES
BY BACILLUS SPP. AND STREPTOMYCES SPP. THESIS ADVISOR :

SOPONE WONGKAEW, Ph.D., 149 PP.

DOWNY MILDEW/SCAB/RUST/BACILLUS SPP./STREPTOMYCES SPP./GRAPE

Fungal diseases cause great losses in grapes. Chemical control can make the
causal fungi become resistant and always leave residues on the products and
environment. The objective of this study was to select effective antagonists to be used
as biocontrol agents for grape fungal disease control. Bacillus spp. and Streptomyces
spp. were isolated from soils collected from grape growing areas in Nakhon
Ratchasima and Ubonratchathanee provinces. Subsequently, the top 5 isolates from
each genus which were most effective in reducing the growth of Pythium
aphanidermatum, Colletotrichum ampelinum and Sclerotium rolfsii in dual culture,
were selected for further test with downy mildew, scab (anthracnose), and rust on the
detached grape leaves. The most effective isolates were subsequently studied for B-1,
3-1, 4-glucanase, protease and chitinase production and identified to a species level.
Identification of the isolates was based on their morphology, biochemical tests and the
nucleotide sequence of 16S rDNA. From the soils, 61 isolates of Bacillus spp and 73
isolates of Streptomyces spp. antagonistic to P. aphanidermatum, C. ampelinum and S.
rolfsii were obtained. These isolates had different capacity in subduing downy
mildew, scab, and rust depending on the isolate, growth phase and the form tested.
Cell suspensions of Bacillus spp. in both log and stationary phases could inhibit rust

well but were not effective with downy mildews and scab while the culture filtrates of



both phases were effective to all 3 diseases. In contrast, Streptomyces spp. of both
phases and forms could reduce all 3 diseases. The isolates that were most effective in
reducing the diseases were Bacillus isolate BSN502 log phase as a cell suspension;
BSD603 in both phases as culture filtrate; Streptomyces isolate SHH202 log phase;
SHR103 stationary phase as cell suspension; SYR107 log phase and SSR107 as
culture filtrate against downy mildews, Bacillus isolate BSD502 log phase, BSN603
stationary phase as cell suspension; BSD101 in both phases as culture filtrate;
Streptomyces isolate SHH202 in both phases as cell suspension; in log phase as
culture filtrate and SYR107 stationary phase as culture filtrate against scab, Bacillus
isolate BSN301 in both phases as cell suspension; BSN201 in both phases as culture
filtrate; Streptomyces isolate SSH216 log phase and SSH211 stationary phase as both
phases against rust. By mixing the culture filtrates of Bacillus spp. and Streptomyces
spp. together, the effectiveness could be increased but not that of the cell suspension.
As a culture filtrate, activities of B-1, 3-1, 4-glucanase and protease of Bacillus spp.
could be detected at a highly significant different level among the isolates in the
stationary phase but not in the log phase. Chitinase was not detected, however. For
Streptomyces spp. in cell culture form, activities of B-1, 3-1, 4-glucanase and chitinase
could be detected at a highly significant level among the isolates but protease could not be
detected. The isolates that were most effective in controlling the 3 diseases were
identified as B. subtilis (BSD101, BSD203 and BSD604), B. firmus (BSD406, BSD502,
BSD405, BSN301 and BSN304), B. pantothenticus (BSD603 and BSN201), B.
megaterium (BSN501, BSN502, and BSN603) and S. cellulosae (SSR203), S.

globisporus (SSR107), S. aureoverticillatus (SSH209), S. gancidicus (SSH211), S.



ghanaensis (SSH213), S. chattanoogensis (SSH216), S. noboritoensis (SYR205), S.

rameus (SYR107), S. malaysiensis (SHH202) and S. cyaneus (SHR103 and SHR106).
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