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Selection and Antagonistic Mechanism of Bacillus thuringiensis BK4 against Fusarium Wilt Disease of
Tomato. Jung, Hee-Kyoung, Jin-Rack Kim, Bo-Kum Kim, Tae-Shik Yu', and Sang-Dal Kim*. Depart-
ment of Applied Microbiology, College of Natural Resources, Yeungnam University, Gyeongsan 712-749, Korea.
'Department of Microbiology, Keimyung University, Daegu 701-704, Korea — In oder to select an antifungal
substance-producing antagonistic bacterium against Fusarium oxysporum casuing fusarium wilt on tomato,
strain BK4 was isolated from local soil of Gyeoungbuk and was identified as Bacillus thuringiensis by 16S
tDNA analysis, biochemical test, and Mcirolog TM 3.0 System. The antibiotic of B. thuringiensis BK 4 was
highly produced at 30°C in nutrient broth (pH 9.0). The crude antibiotic was even stable at 121°C and more
stable at slight alkalic condition than acid condition. It was also remained 50% activity at pH 3.0. B. thuring-
iensis BK4 showed the inhibition of spore germination and the biocontrol ability against F. oxysporum causing
fusarium wilt of tomato in vivo test. According to these results, B. thuringiensis BK4 was enough to use with a

microbial agent for biocontrol against fusarium wilt.
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Table 1. Selected indigenous antagonistic microorganisms against F. oxysporum and their resistances against several antibiotics.

Inhibition rate (%)

Resistance against antibiotics"

Strain Fusiarium oxysporum Ampicillin Tetracycline Kanamycin Chloram phenicol
BK1 ‘ 42 - + - -
BK3A 42 - + - +
BK3B 31 - + - +
BK4 56 + + - +
BK5 29 + + - +
BK6 10 - + - +
BK9 35 + + - +
BK11 20 - + - +
BK18 33 - - - -
BKI18A 36 + + + +
BK18B 33 + + + +
BK22A 24 + + + -
BK22B 36 + - + +

"BK27 23 - + + +
BK321 45 + + + -
BK322 15 + - -
BKE 6 + + + +
BKK11 37 - + - -

1) + ; resistance, - ; susceptibility.
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Fig. 1. Cell growth of the antibiotic-producing antagonistic
bacteria on various pH value.
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Table 2. Production of the antifungal antibiotics by antagonistic
bacterium BK4 and BKS.

Strain Test Inhibition rate (%)
1)
BK4 Heat treatment 42
No treatment 51
Heat treatment 2
BK5
No treatment 20
BK321 Heat treatment 1
No treatment 18

1) Heat treatment: for 30 min at 80°C.



Fig. 2. Inhibition of spore germination of K oxysporum by n-
butanol extract from culture broth of the antagonistic
bacterium BK4. Left: Control (n-butanol), Right: Extract from
culture broth of antagonistic bacterium BK4 with n-butanol.
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Fig. 3. Temperature effect on the cell growth and antifungal

activity of B. thuringiensis BK4. -O- : Cell growth, :
Inhibition rate.

BACILLUS sp. BK4 INHIBITS FUSARIUM WILT OF TOMATO 197

PHES oJdUg BN JEHLS 2507°Co B 2
e EL AR Eofol| :AFAH el Aol B. thuringiensis
BK4= F38] A3l EnkE AlE5Ho) digh BAllsS
viel o Aolet bt w8k A EA Akl e
Zo A o] 5L o] &3t dFeAd FAA e} B
thuringiensis BK4E 82 2|3}] A3k Eok3 siafs)
of WY AEH-S JAA T = A B thuringiensis
BK47} AAbehE 2ol o)ste} EnkE AlE el o
g A 885 Y 7 s Alold

EEIEY USRS A, pH QY XA}

B. thuringiensis BK47} A Absl= A E2S 40°C~100
°C7FA] 30%-7F, 121°Col M= 1587 dxe] § e
A XS 2AL & 2 A}, 1210000 B YEA S
Aelalol = 40°Col| A BAde] 80%7) ZHE3lar glo] Abgs
gl kst FAYEAUE & F UK Fig. 5). =3t £ g
AEAS pH 3.0~12.09] WA 2] WislE Akt 4
2}, pH 8ollA] 71 el A o]gd.om, AP Bl obde] Aol
A oha v A elgieh. 3] pH 3.00014%= pH 8.05} B]
a3ked 50% o]Ake] AE BA-S 7R AL 9192 pH 12.0

T-A_/ﬂl-\?:

70 1 52
60 | _
1.6 =
— -
£ 40 12 5%
© Qo
5 5¢
ESO 0885
£ 20 2
0 404 <

0 L 0

(6}
(e}
~
o 7
«©
—
o
=

4
pH

Fig. 4. pH effect on the cell growth and antifungal activity of B.

thuringiensis BK4, -O- : Cell growth, : Inhibition rate.
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Fig. 5. Thermal stability of the antifungal antibiotic produced
from B. thuringiensis BK4.
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Fig. 6. pH stability of the antifungal antibiotic produced from
B. thuringiensis BK4.

Fig. 7. In vivo antifungal activity of B. thuringiensis BK4 on the
growth of the tomato infected by F oxysporum. Left: only F
oxysporum (Fusarium wilt by F' oxysporum), Righ: F oxysporum
and B. thuringiensis BK4.
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