The Korean Journal of Mycology
© The Korean Society of Mycology
http://dx.doi.org/10.4489/KIM.2012.40.4.277

EEREER
Kor. J. Mycol. 40(4) : 277-281 (2012)

nE ERY MBEN WX
R
8 9] Y

Biocontrol of Anthracnose of Chili Pepper by Bacillus sp. NAAS-1
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ABSTRACT : Bacillus sp. NAAS-1 isolated from the field of Chili pepper was tested for biocontrol activity against
anthracnose pathogen of Chili pepper caused by Colletotrichum acutatum. The antifungal activity of Bacillus sp.
NAAS-1 culture broth was compared with synthetic fungicide containing carbendazim (40%) and kasugamycin
(3.45%). Bacillus sp. NAAS-1 showed a similar fungicidal activity against the anthracnose pathogen at the con-
centration of S0 pL/mL in comparison to the fungicide containing carbendazim (40%) and kasugamycin (3.45%)
using a cup method. Bacillus sp. NAAS-1 also exhibited its potent fungicidal activity against the anthracnose in
vivo test at the concentration of 50 pL/mL when compared to the fungicide containing carbendazim (40%) and

kasugamycin (3.45%)
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Fig. 1. Culture broth effect of Bacillus sp. NAAS-1 mycelial growth of anthracnose pathogen of Chili pepper in vitro. A,
Colletotrichum acutatum KACC 40063; B, Colletotrichum acutatum KACC 40690; C, Colletotrichum acutatum KACC

40484. 1, Control (Culture medium); 2, Fungicide[(carbendazim (40%)

+ kasugamycin (3.45%), 0.001g/ml]; 3, Bacillus

sp. 1 culture broth; 4, Bacillus sp. NAAS-1 culture broth. The amount of 50 mL of each culture broth was applied.
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Table 1. Biological characteristics of Bacillus sp. NAAS-1
isolated from soil

Bacillus sp.

Chaaracteristics Bacillus sp.”
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Table 2. Effect of Bacillus sp. NAAS-1 culture filtrate on
occurrence of anthracnose on pepper fruits infected
with Colletotrichum acutatum

NAAS-1 Treatment” No. of lesions” ~DMRT
Growth temperature 20~50°C 20~40°C Control 1 6.667+0.333 a
Range of growth pH 4~10 5~10 Control 2 4.667+1.586 a
Limitaton of growth NaCl <8% <6% NAAS-1 Culture filtrate (1/2) 0.333+0.333 b
Catalase + + NAAS-1 Culture filtrate (1/4) 1.333+0.667 b
Oxidase - - NAAS-1 Culture filtrate (1/10) 2.667+0.882 ab
Urase + + JControl 1; Culture medium, Control 2; Bacillus sp. 1 culture broth.
Lipase _ _ "Number of lesions produced on three fruits of Chili pepper. Three
. Chili pepper fruits were used for pathogenicity tests in three repli-
a-galactosidase + + cates. Three points of each fruits were inoculated with the anthra-
Arginine dehydrogenase - - cnose pathogen. Number of leisions produced on the fruits were
Phenylalanine deaminase _ _ measured at 14 days after artificial inoculation.
Hydrolysis: starch
casein
cellulose - -
esculine + +
Formation of indole - -
Formation of H,S from TSI agar ) )
medium
Formation of levan from sucrose + +
Formation of NH; from peptone + +
Formation of NH; from arginine + +
Gelatin liquefaction + +
Use of citrate - -
Use of propionate + +
Test of methylred + +
Reduction of nitrate + +
Denitrogenation + +
Milk clot - - | S
L Fig. 2. Effect of culture broth of Bacillus sp. NAAS-1 on
Peptonisation + +

Blood hemolysis - -
O-F test
Degradation of tyrosine - +

fermentation fermentation

“Buchanan and Gibbson (1974).
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occurrence of anthracnose on pepper fruits in vivo. A,
Control (distilled water); B, culture medium; C,
Treatment of Fungicide [(carbendazim (40%)+
kasugamycin (3.45%), 0.001g/ml]; D, Treatment of
NAAS-1 culture broth (100 pL/mL), E, Treatment of
NAAS-1 culture broth (250 uL/mL); F, Treatment of
NAAS-1 culture broth (500 pL/mL).
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Table 3. Effect of Bacillus sp. NAAS-1 culture filtrate on
conidial germination and appressorial formation of
Colletotrichum acutatum

Treatment (dilution)

Conidial

Appressorial

germination (%) formation (%)

Control” 92.9+4.1 63.5£1.6
Culture filtrate (1/10) 80.9+5.8 0
Culture filtrate (1/100) 85.1£5.9 0.3£0.6
Culture filtrate (1/1000) 82.846.0 39.7+13.8

“Control: culture medium.
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Fig. 3. Effect of Bacillus sp. NAAS-1 culture filtrate on
conidial germination and appressorial formation of
Colletotrichum acutatum. A, Control; B, Culture broth
filtrate diluted 1 to 10; C, Culture broth filtrate diluted
1 to 100; D, Culture broth filtrate diluted 1 to 1000.
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(Bacillus subtilis), Deny(Burkholdia cepacia), Aspire
(Candida oleophila), Primastop(Gliocladium catenulatum),
Actinovate (Streptomyces  lydicus), Mycostop(Streptomyces
griseovirdis), Plant Shield(7richoderma harzianum), Trichodex
(Trichoderma harzianum), and SoilGard (Trichoderma
virens2& UIAE ARAZA  JNEst]  ARSSIAL
(Gutterson, 1990).
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