WAKINEAT 36 © 16-25 (2551). KHON KAEN AGR. J. 36 : 16-25 (2008)

v
R4

MSAAUENITD Streptomyces spp. NAAM WTAIUMIETVES

o\

Tsasuine uausazs Haluegu

Screening of Streptomyces spp. antagonistic to downy mildew,
scab and rust diseases of grape
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ABSTRACT: The objective of this study was to select effective antagonists to be used as biocontrol agents for grape
downy mildew, scab and rust. Streptomyces spp. were isolated from soils collected from grape growing areas in
Nakhon Ratchasima and Ubonratchathanee provinces. From the soils, 73 isolates of Streptomyces spp. antagonistic
to P. aphanidermatum, C. ampelinum and S. rolfsii were obtained.Subsequently, the top 5 isolates that 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. It was found that Streptomyces isolate SHH202 at log phase; SHR103 at stationary phase as cell suspension;
SYR107 at log phase and SSR107 at stationary phase as culture filtrate were most effective against downy mildew,
isolate SHH202 at both phases as cell suspension; at log phase as culture filtrate and SYR107 at stationary phase as
culture filtrate were most effective against scab, isolate SSH216 at log phase and SSH211 at stationary phase as both
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forms were most effective against rust. These isolates had different capacity in subduing downy mildew, scab, and
rust depending on the isolate, growth phase and the form tested. (Keywords: Downy mildew, Grape, Rust, Scab,

Streptomyces spp.)
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Table 1. Streptomyces spp. isolated from vineyard soil in the Unversity farm, Pakchong district Nakhon Ratchasima and
Ubonrachatani having high antagonistic effect against Pythium aphanidermatum, Colletotrichum ampelinum
and Sclerotium rolfsii

P. aphanidermatum C. ampelinum S. rolfsii
Isolate'” PIDG/(%) * Isolate PIDG (%) Isolate PIDG (%)
SYR 107 46.00 SHH 202 63.88 SYR 205 50.00
SHR 103 42.00 SSR 203 61.66 SSH 209 43.33
SYR 205 40.00 SYR 107 61.11 SSH 216 41.66
SHH 202 38.00 SHR 106 58.88 SSH 213 22.22
SSR 107 28.00 SSH 213 58.33 SSH 211 19.44

' The second letter in isolate code is a location where soil was collected : Y = Somyod vineyard, H = Holiday vineyard and

S = Suranaree University of Technology farm
? PIDG = Percent Inhibition of Diameter Growth
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Table 2. Effects of cell suspensions and culture filtrate of Streptomyces isolates at different growth phase on downy
mildew of grape tested under a detached leaf condition.

Effect on downy mildew

Form/Growth phase/Isolates Lesion number Lesion diameter Number of spores
(cm.) (x10° spore/leaf)
Cell suspensions from log phase
SSR107 7.00 " 0.19% 25.87°
SHH202 2.75 ° 0.14° 10.62 °
SHR103 462 0.12° 22.75°
SYR205 8.37 0.29 ™ 41.00®
SYR107 6.50 0.24 ™ 52.37 *
Control (sterile distilled water) 10.00 ° 0.33° 81.37°
F - test *x *% *
CV (%) 38.27 54.20 78.17
Cell suspensions from stationary phase
SSR107 7.25° 0.24 39.87 °
SHH202 7.25° 0.19 31.75°
SHR103 3.75° 0.19 2137°
SYR205 7.37° 0.30 5225 °
SYR107 862" 0.24 59.37 %
Control(sterile distilled water) 10.00 ° 0.31 112.87°
F - test * NS *
CV (%) 40.56 42.80 105.85
Culture filtrate from log phase
SSR107 6.81° 0.23% 36.00 °
SHH202 6.00 ° 0.25® 50.81 °
SHR103 475° 022° 28.87 °
SYR205 5.62 ° 0.27 " 35.25°
SYR107 537° 0.19° 35.43°
Potato dextrose broth (control) 8.68 ™ 0.32 % 79.93°
Control (sterile distilled water)
10.00 ¢ 0.34° 101.43°
F - test ¥ *x ¥
CV (%) 40.52 34.40 73.00
Culture filtrate from stationary phase
SSR107 3.93° 0.18 ° 23.00 °
SHH202 6.68 ™ 0.24 % 25.62°
SHR103 5.50 * 0.23% 33.00°
SYR205 6.06 ** 0.25 ** 4281°
SYR107 6.18 " 0.21° 52.50 °
Potato dextrose broth (control) 7.81 ¢ 033° 107.00 °
Control (sterile distilled water) 8.75 ¢ 0.32 % 169.56 °
F - test P *x ¥
CV (%) 45.51 45.35 79.38

' Mean values within a column followed by different letters were significantly different according to the DMRT.
P < 0.05 (*), P < 0.01 (**) and NS = non significant.
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Table 3. Effects of cell suspensions and culture filtrate of Streptomyces isolates at different growth phase on scab of grape
tested under a detached leaf condition.

Form/Growth phase/lsolates

Effect on scab

Lesion number

Lesion diameter (cm.)

Cell suspensions from log phase

SSR203 8.25 ™" 017"
SSH213 8.00™ 0.16°
SYR107 6.25° 0.18°
SHH202 1.50° 0.50 °
SHR106 575° 0.18"°
Control (sterile distilled water) 10.00° 0.22°
F - test o *
CV (%) 26.92 33.81
Cell suspensions from stationary phase
SSR203 7.50° 0.18"
SSH213 7.25° 020"
SYR107 5.50° 0.15°
SHH202 0.00° 0.00°
SHR106 6.75° 0.18°
Control (sterile distilled water) 10.00° 0.20°
F - test > >
CV (%) 26.89 2950
Culture filtrate from log phase
SSR203 3.50 % 0.22°
SSH213 7.00 % 0.38°
SYR107 5.00% 0.38°
SHH202 0.00° 0.00°
SHR106 425° 0.23°
Potato dextrose broth (control) 8.50 * 0.36°
Control (sterile distilled water) 10.00 ¢ 0.40°
F -test ** **
CV (%) 48.70 31.54
Culture filtrate from stationary phase
SSR203 5.75% 0.30 %
SSH213 2.50° 0.08%
SYR107 250° 0.07°
SHH202 5.25 % 0.22%°
SHR106 2.25° 0.19%°
Potato dextrose broth (control) 10.00° 032%™
Control(sterile distilled water) 10.00° 0.40°
F—test * *
CV (%) 64.91 68.64

" Mean values within a column followed by different letters were significantly different according to the DMRT
P <0.05(*,P<0.01(*) and NS = non significant.
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Table 4. Effects of cell suspensions and culture filtrate of Streptomyces isolates at different growth phase on rust of
grape tested under a detached leaf condition.

Effect on rust

Form/Growth phase/Isolates Lesion number Lesion diameter Number of spores
{cm.) (x10” spore/leaf)
Cell suspensions from log phase
SSH209 7.50 *®V 0.22° 56.00
SSH211 6.00 ° 0.25° 39.00
SSH213 10.00 ° 0.32° 115.25 °
SSH216 5.25° 0.24° 27.50 °
SYR205 10.00 ° 0.38° 203.00 ©
Control (sterile distilled water) 10.00 ° 0.39° 22475 °
F - test *x %% *x
CV (%) 27.78 14.99 44.95
Cell suspensions from stationary phase
SSH209 10.00 ° 0.32 " 144.25°
SSH211 475° 0.20 ° 4475 °
SSH213 9.25° 0.19° 61.50 °
SSH216 10.00 ° 031 150.00 *
SYR205 9.75° 0.26 161.00 °
Control (sterile distilled water) 10.00 " 0.40 ¢ 320.00 "
F - test *x *x *x
CV (%) 12.41 22.58 52.35
Culture filtrate from log phase
SSH209 10.00 037° 135.25 °
SSH211 10.00 0.39 ° 123.25 °
SSH213 9.75 0.36 ° 118.00 *
SSH216 9.75 0.35° 116.75 °
SYR205 9.75 040° 163.00 °
Potato dextrose broth (control) 10.00 0.48 *° 180.25 *
Control(sterile distilled water) 10.00 053" 246.25 "
F - test NS * *
CV (%) 3.30 20.11 33.23
Culture filtrate from stationary phase
SSH209 8.25 % 0.30 55.25 %
SSH211 6.00° 0.14° 22.00°
SSH213 9.75° 0.37 " 111.50 **
SSH216 10.00 ° 0.48 16151 %
SYR205 8.25 0.38 ™ 114.00 **
Potato dextrose broth (control) 10.00 " 051 167.75
Control (sterile distilled water) 10.00 ° 0.55 198.75 ©
F - test * *x *
CV (%) 20.86 28.08 63.29

' Mean values within a column followed by different letters were significantly different according to the DMRT.
P < 0.05 (*), P < 0.01 (**) and NS = non significant.
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