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1 pH Bt

Table 1  Effect of temperatures and pHs on inhibiting activities of Bt8 strain

Treatment ODgs Diameter of inhibition zone/mm
Temperature °C
18 1.31 14.97 b
21 1.32 17.83 b
24 1.33 17.33 b
27 1.32 18.50 b
30 1.39 20.86 b
33 1.52 39.67 a
pH

4.5 0.08 25.53 e
5.0 1.17 27.93 de
5.5 1.19 25.49 e
6.0 1.19 28.47 cde
6.5 1.36 25.54 e
7.0 1.13 28.27 de
7.5 1.30 36.76 b
8.0 1.27 32.75 bede
8.5 1.07 33.64 bed
9.0 1.23 29.03 cde
9.5 1.06 33.37 bed
10.0 1.14 51.22 a
10.5 1.11 35.64 be
11.0 1.11 0.00 f

The lowercases represent the significance level of difference at 1% .
Statistic analysis was carried out separately for temperatures and pHs.

2.2.2 Bt8
Bt8
Bt8 38.77mm
LB 20.48mm
1% 0D
oD oD
2
2 Bt8
Table 2 Effect of media on inhibiting activities of B8 strain
Medium ODgs Diameter of inhibition zone/mm
Bean seedling juice 1.34 38.77 a
Maize powder 1.24 35.12 a
Carrot juice 1.24 34.50 a
NA 1.23 33.35 a
Potato juice 1.22 32.14 a
LB 1.00 20.48 b

The lowercases represent the significance level of difference at 1% .

2.3 Bt8
Bt8
8 31.17mm
3
39.5mm
1

Bt8

3 Bt8 8
Table 3 Monitoring of inhibiting activities of Bt8 strain

against X . axonopodis pv. citri

Transfer time Diameter of inhibition zone/mm

0 39.50 a
1 32.14 b
2 28.90 «od
3 27.48 d
4 31.30 be
5 33.35 b
6 32.00 b
7 28.80 «od
8 27.03 d

The lowercases represent the significance level of difference at 1% .
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Fig.2  Phylogenetic tree based on 16S rDNA sequence homology of Bt8
strain. The numbers in parentheses represent the sequence accession
number in GenBank. The numbers in each branch points denote the

percentages supported by bootstrap. Bar 5% sequence divergence.
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Fig.3  Morphological characteristics of Bt8 strain. A. Cell chain B.24-

hour-old colonies C.48-hour-old colonies.
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Table 4  Utilization of different compounds by Bt8 strain
Compound Utilization Compound Utilization
L-rhamnose - DL-alanine +
L-aspartic acid - L-valine +
a-lactose - L-histidine +
a-Keto-glutaric acid - L-tyrosine +
Succinic acid - L-leucine +
Tartaric acid - DL-calcium malate +
Sodium benzoate - Ammonium nitrate +
Amino acetic acid - Ammonium sulfate +
Maltose + Diammonium hydrogen +
Ethanol + phosphate
L-lysine + Ammonium chloride +
Thymine -
“ +" and’ - "represent positive and negative reactions respectively.
5 Bt8
Table 5 Physiological and biochemical reactions of Bt8 strain
Item tested Reaction Item tested Reaction
Catalase reaction + Nitrite reduction -
Oil fat hydrolysis + Denitrification -
Sodium citrate + Gelatin liquefaction -
D-glucose + Fluorescence dye -
D-glucose + Egg yolk agar -
Nitrate reduction + Sulfureted hydrogen -
Indole + Growth in 2% NaCl +
Tween 80 + Growth in 5% NaCl -
Oxidase - Growth at 43°C
Starch hydrolysis - Growth at 44°C
Methyl red - Growth at 45°C -
Voges-Proskauer -
“ +" and’ - "represent positive and negative reactions respectively.
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Study on a bacterial strain Bt8 for biocontrol against citrus bacterial canker

TAN Xiao-yan' HUANG Si-liang' 2* REN Jian-guo®> YAN Wei-hong® CEN Zhen-Iu?

! College of Agriculture  Guangxi University Nanning 530005 China
% Laboratory of Microbiology Guangxi Academy of Agricultural Sciences Nanning 530007 China

Abstract Citrus bacterial canker is an important disease of Citrus species in China. The disease severely occurs especially in the
coastal area. Integrated control system has been used for the control of the disease in which chemotherapy plays an important role
at present. The chemotherapy-dominant control system brought many problems to the environment such as chemical residua in the
products and induction of resistance to fungicide s by the pathogen. To solve these problems an intensive study on biocontrol of
citrus bacterial canker is needed. Isolations and characterizations of biocontrol agents are the basis for biocontrol of the disease. A
bacterial strain Bt8 with strong inhibiting ability against Xanthomonas axonopodis pv.citri Hasse Vauterin was isolated from citrus
orchard soil in Nanning China. The isolated bacterial strain was identified and characterized as Acinetobacter baumannii Bouvet et
Grimont on the base of its morphology and 16S rDNA sequence analysis as well as physiological and biochemical characters. The
inhibiting activity of the bacterium suspension against the pathogen was significantly influenced by environmental factors such as
temperatures pHs and media. At temperatures of 18°C to 33°C  both the inhibiting activity of the bacterium suspension and the
biomass of the bacterium increased with the increases of temperatures suggesting that the influence of temperature on inhibiting
activity of the bacterium suspension was in dependence on the bacterial biomass. In NA liquid medium of pH 10 the bacterium
suspension showed the highest inhibiting activity against Xanthomonas axonopodis pv. citri  which was not in dependence on biomass
of the bacterium. The bacterium suspension provided 55.2% inhibition against bacterial canker under greenhouse conditions. The
results showed that Acinetobacter baumannii has potential as biocontrol agent against bacterial canker disease. Acinetobacter
baumannii was reported as the pathogens infecting human and animals. The present study enriched the understanding on biological
diversity in Acinetobacter baumannii to sciences. This is the first report on the isolation of Acinetobacter baumannii with strong
inhibiting ability against plant pathogen.
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