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Control of rice bacterial leaf blight by antibacterial substances from
Lysobacter antibioticus strain 13-1
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Abstract: [Objective] To clarify the antibacterial activity of Lysobacter antibioticus strain 13-1
against rice bacterial blight. [Methods] Four antibiotic compounds were isolated from the
fermentation extracts of the strain 13-1 by sephadex LH-20 column chromatography, reverse C-18
Silica gel and high performance liquid chromatography (HPLC). [Results] These purified
compounds were identified as 6-Methoxy-1-phenazinol-10-oxide, Phenazine, 1-Phenazinecarboxylic
acid and 1-Hydroxy-6-methoxyphenazine by nuclear magnetic resonance (NMR), ESI-Mass
spectrum analysis. Four phenazine analogs strongly inhibited muLtiple Xoo strains growth. The
protective efficacy of strain 13-1 was above 60% in field plot compared to controls. [Conclusion]
The antimicrobial substances of strain 13-1 was phenazine substances that have the inhibition
potential against rice bacterial blight.
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B2 BEERAHEHSEAS I KEEMEBEREK 53 BIIHINR

Figure 2 The inhibition zone of the component prepared by TLC to Xanthomonas oryzae pv. oryzae strain 53

®1 MAERBHE 13-13C ZLRIE. SREERIERBBEERIESTER

Table 1 The respLts of L. antibioticus 13-1 detected by 133C NMR NMR ESI-MS analysis

Compound No. Compound Assignment Chemical structure
2
9 1
8 9aQN\1° 2
Pjh1 C13H1oN2O3 6-Methoxy-1-phenazinol 10-oxide
7 a N“a =
OMe 3
N
AN
Pjh2 C,HgN, Phenazine ©: /]i)
N
COOH
. . o N
Pjh3 C13HgN>O, 1-Phenazinecarboxylic acid @ AN
—
N
OH
N
AN
Pjh4 Ci13H1oN»O» 1-Hydroxy-6-methoxyphenazine /jij
N
OMe
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®2 FRREKS X TEFRAEMINEEER

Table 2 The average diameter of inhibition zone of different compounds to various pathogenic bacteria (cm)

Compound Dilution YN24 YNI11 FUJ Xocl6 3-9 Xoc5
Pjhl 10 4.2 4.4 43 3.0 2.8 2.7
50 3.4 3.3 3.6 2.1 2.6 2.4

100 2.8 2.4 2.7 1.8 2.3 1.8

200 2.6 2.3 2.6 1.6 1.5 1.7

Pjh2 10 52 5.4 5.1 2.8 3.0 2.8
50 4.2 4.1 4.0 2.4 2.5 2.3

100 3.6 3.8 3.1 2.3 2.2 2.2

200 3.1 3.2 3.0 1.8 2.0 1.9

Pjh3 10 4.1 42 4.0 2.6 2.9 2.8
50 3.1 3.2 3.4 2.4 2.6 2.2

100 2.4 2.6 2.6 2.0 1.9 2.1

200 2.6 2.4 2.5 1.6 1.8 1.9

Pjh4 10 2.7 2.6 2.5 1.3 1.4 1.3
50 2.3 2.3 2.2 1.1 1.2 1.0

100 1.8 1.7 1.3 0.9 0.8 0.8

200 1.2 1.1 1.2 0.8 0.7 0.6

CK 0 0 0 0 0 0

&3 EBIERK 13-1 XKFE B MR R BB B3

Table 3 Control efficacy of strain 13-1 against rice bacterial blight in field plot

Treatment Inoculation before treatment* Inoculation after treatment™*
Disease index (%) Control efficacy (%) Disease index (%) Control efficacy (%)
13-1 strain broth 11.7b 63.20 12.06b 63.23
13-6 strain broth 13.3b 57.86 13.42b 59.08
Bismerthiazol 12.4b 61.00 12.45b 62.04
Sterile distilled water 31.8a - 32.8a -

Note: *: Rice leaves were inoculated with Xoo pathogen strain FUJ 1day before treated with 13-1 strain broth, bismerthiazol (600 kg/L)
or sterile distilled water; **: Rice leaves were inoculated with Xoo pathogen strain FUJ 1 day after treatment with 13-1 strain broth,
bismerthiazol (600 kg/L) or sterile distilled water. Values are the means of three replicates. Means followed by different letters are
significantly different (P=0.05).
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