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Isolation of Bacillus species from rhizosphere soil for plant growth promotion and biocontrol

of plant pathogens
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Abstract:

This research aimed to isolate and select Bacillus species from soil with the potential to promote
plant growth and inhibit pathogens. Seventeen soil samples were collected, and the heat shock treatment was
used for selection of spore-forming bacteria. A total of 149 isolates were obtained. The biosafety assessment
showed that 56 isolates showed non-hemolytic activity. According to plant growth—promoting characteristics, it
was revealed that 115 isolates demonstrated phosphate solubilization, and most of these isolates produced
hydrolytic enzymes, including protease, amylase, lipase, and cellulase. Quantitative analysis of plant hormones
using high-performance liquid chromatography (HPLC) revealed that isolates B2-2.2 and J2-3 possessed the highest
production capacity for the phytohormones auxin (indole-3-acetic acid, IAA) and gibberellic acid (GA3), with
concentrations of 9.03 and 19.63 pg/mL, respectively. The experiments of biological control, isolates G4-1 and K2-
5 showed the strongest antagonistic activity against Xanthomonas axonopodis, producing inhibiting zones of 10
mm. These isolates also inhibited plant pathogenic fungi Rhizoctonia solani and Fusarium oxysporum. The APl 50
CH/B rapid test was used to identify bacterial strains. The results showed that E2-1 and 12-3.1 were Bacillus

licheniformis with confidence values of 91.2% and 99.4%, respectively. These results suggest that these Bacillus
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isolates have potential for development as microbial products for agricultural applications and may use as an
alternative approach to reduce the chemical applications in sustainable crop production.
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