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| solation, identification and fer mentation optimization of an
antagonistic bacterial strain HQB-1 against banana wilt disease
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Abstract: [Background] Banana wilt is a fungal devastating soil-borne disease caused by Fusarium
oxysporum f. sp. cubense (Foc). In recent years, the application of biocontrol bacterium is an effective
means of prevention and control. [Objective] Biocontrol bacteria with good control effect were isolated
and screened from the rhizosphere soil of banana, and the number of biocontrol bacteria and antibacterial
efficiency were improved by optimizing the medium and fermentation conditions. [Methods] The
rhizosphere soil was collected from orchard in Zhangzhou, Fujian province. The pathogen of Foc Tropical
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Race 4 (Foc 4) was used as indicator fungus. An antagonistic strain named HQB-1 with strong
antifungal activity was isolated by dilution coating and plate confrontation method. Strain HQB-1 was
identified by morphological observation, physiological and biochemical experiments and 16S rRNA
gene sequence analysis. The fermentation conditions were optimized by single factor experiment and
orthogonal experiment design. [Results] Strain HQB-1 was identified as Burkholderia stagnalis, the
optimized medium was beef extract 5.0 g/L, yeast extract 10.0 g/L, NaCl 5.0 g/L, and the optimal
culture temperature at 27 °C, pH 7.0, rotation speed 200 r/min, inoculation amount 1%, and the culture
time 36 h. [Conclusion] The number of effective viable cells and the inhibition rate were, improved
significantly than before. The ODggo Was increased from 1.251 to 1.881, and the inhibition rate was from

9.18% to 34.60%.
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Figurel Antagonistic effect of strain HQB-1
e Ax RFMHEBIRCE s B: RBEREBIRCE; C: X,

Note: A: Antagonistic effect of plate confrontation; B: Antagonistic effect of fermentation broth; C: Control.
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Figure2 Featuresof strain HQB-1
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Note: A: Single colony morphology on NA; B: Morphology of strain HQB-1 using scanning electron microscopy.
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Figure3 Phylogenetictree of strain HQB-1 based on 16SrRNA gene sequence analysis
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0.2%I7) 16S rRNA Kt [K 541 (kb 25 7.

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications; Numbers in parentheses are GenBank
accession numbers; The scale bar 0.001 represents 2 nucleotide substitutions per 1 000 nucleotides.
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Figure4 Effectsof different culture conditionson growth and inhibition rate of HQB-1
T A RRIEKE; B: AEANE; C: AETHLEE; D: ARIEFEEE; E: ASEEME; F: AEERE; G: AREEH; H: A
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Note: A: Different carbon source; B: Different nitrogen source; C: Different inorganic salt; D: Different culture time; E: Different
inoculation amount; F: Different temperature; G: Different rotate speed; H: Different pH.
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Tablel Theanalysisof range and result of orthogonal experiment
K% Factors
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1 1(2.5) 1(2.5) 1(27) 1(6.0) 6.16

2 1(2.5) 2 (5) 2 (30) 2(7.0) 10.43

3 1(2.5) 3(10) 3(33) 3(8.0) 5.69

4 2 (5) 1(2.5) 2 (30) 3(8.0) 7.11

5 2(5) 2(5) 3(33) 1(6.0) 8,53

6 2 (5) 3(10) 1(27) 2(7.0) 34.60

7 3(10) 1(2.5) 3(33) 2(7.0) 4.74

8 3(10) 2 (5) 1(27) 3(8.0) 15.17

9 3(10) 3(10) 2 (30) 1(6.0) 13.74

K1 22.27 18.01 55.92 28.44 >M=106.17
Kz 50.24 34.12 31.28 49.76

Kz 33.65 54.03 18.96 27.96

R 27.96 36.02 36.97 21.80
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