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Table 1. In vitro antagonism of Streptomyces spp. against
Rhizoctonia solani AG-4

Inhibition index (0-3)"
A 35 2

A102
A200
A272
A337
A377
A454
A462
A463
A464

' The inhibition zone between R. solani and Streptomyces Spp.
in dual culture on PDA for 7 days at 28°C. 0, no inhibition
zone; 1, < 10mm; 2, >10 mm < 20mm; 3, = 20mm.
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Fig. 1. Effect of incubation on growth, medium pH, and
antifungal activity of Streptomyces sp. strain A272 against

Rhizoctonia solani AG-4.



152 tEYEEEGH F19E FH2H 2010
12
b
10 T
‘s
E 871 ? a a a
& T T T
< i
e 6
.S
Z 4
k=
2 -
0
CK 40°C 60°C 80°C Ac
Treatment

fi] — ~ AN R PSR A272 BRIPRES E USRS Rhizoctonia solani AG-4 ZPTENE 52 -

Fig. 2. Effect of heat treatment on antifungal activity of culture filtrates of Streptomyces sp. strain A272 against Rhizoctonia
solani AG-4. Ac = culture filtrates autoclave for 15 min at 121°C; CK= culture filtrates without heat treatment. Columns (n=3)
in 5 treatments for inhibition zone followed by the same letter do not differ significantly (P>0.05) according to Duncan’s

multiple range test. Error bars indicate the standard deviations.
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Fig. 3. Effect of drenching culture filtrates of Streptomyces
sp. strain A272 on germination of Chinese cabbage seeds
(A: cv. San Fong and B: cv. Ban Tian hybrid) sowed in
Rhizoctonia solani-infested culture media in greenhouse.
Treatments: 1. Growth media treated with culture filtrate
at 10-fold dilution; 2. Growth media treated with culture
filtrate at 100-fold dilution; and 3. Check = Growth media
infested R. solani only. Columns (n=3) in 3 treatments for
survival of seeds followed by the same letter do not differ
significantly (P>0.05) according to Duncan’s multiple range
test. Error bars indicate the standard deviations.
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Fig. 4. Effect of drenching culture filtrates of Streptomyces
sp. strain A272 on survival of 7-day-old seedling of Chinese
cabbage (A: cv. San Fong and B: cv. Ban Tian hybrid)
planted in Rhizoctonia solani-infested culture media in
greenhouse. Treatments: 1. Growth media treated with
culture filtrate at 10-fold dilution; 2. Growth media treated
with culture filtrate at 100-fold dilution; and 3. Check =
Growth media infested R. solani only. Columns (n=3) in 3
treatments for survival of seeds followed by the same letter
do not differ significantly (P>0.05) according to Duncan’s
multiple range test. Error bars indicate the standard
deviations.
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ABSTRACT

Tsai, Y. C.', Chung, W. C.?% and Chung, W. H.’. 2010. Effect of culture filtrates of Streptomyces sp.
strain A272 on control Rhizoctonia damping-off of Chinese cabbage. Plant Pathol. Bull. 19: 149-
155. (' Department of Plant Pathology, National Chung Hsing University, Taichung, Taiwan; * Taiwan
Seed Improvement and Propagation Station, COA, Taichung, Taiwan; * Corresponding author, E-mail:

wenchung@dragon.nchu.edu.tw)

Among the 10 strains of Streptomyces isolated from soil in Taiwan tested in dual cultures on
potato dextrose agar, Streptomyces sp. A272 was the most effective strain in inhibition of growth
of Rhizoctonia solani AG-4. Filtrates of Streptomyces spp. A272 from 6-day-old potato dextrose
broth were suppressive to the growth of R. solani AG-4. The antifungal activity of culture filtrates
of Streptomyces spp. strain A272 against R. solani AG-4 was tested after heat treatments of culture
filtrates at 40, 60, 80 and 121°C resulted in reduction of the inhibition zone of 6.8-7.0mm compared
to 9.8mm in the control. Treated seeds or seedlings of Chinese cabbage (cv. San Fong and Ban Tian
hybrid) with culture filtrates of A272 strain from PDB broth culture at rates of 10-fold and 100-fold
dilution by drenching resulted in the increase of germination of seeds and survival of seedlings. The
rates of seed germination of cv. San Fong and Ban Tian hybrid increased 25.9 and 41.6 % for 10-fold
dilution culture filtrate compared control treatment, respectively. For 100-fold dilution culture filtrate,
the seed germination rates of two cultivars increased 16.6 and 25.0 % compared control treatment,
respectively. Furthermore, the rates of survival seedling of cv. San Fong and Ban Tian hybrid were
94.6 and 89.3 %, respectively, after 10-fold dilution culture filtrate treated. The other sides, the rates
of survival seedling of the two cultivars were 99.2 and 93.1 %, respectively, after 100-fold dilution
culture filtrate treated. This study suggests that the Streptomyces sp. strain A272 may be of potential for

management of Rhizoctonia damping-off of vegetable crops.

Keyword: Streptomyces spp., Rhizoctonia solani AG-4, culture filtrates, heat treatment
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