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ABSTRACT  

Bacillus velezensis is a novel biocontrol species exhibiting several mechanisms in biological control of plant pathogens, including antibiosis, 

production of other types of antimicrobials, such as volatile organic compounds, direct competition for nutrients and growth space, and induction 

of plant immunity towards pathogens. The aim of this study was to assess the potential of Bacillus velezensis IP22, cultivated on the optimized 

medium with glycerol as carbon source, for in vitro suppression of phytopathogenic bacteria - Xanthomonas campestris and Xanthomonas 

euvesicatoria. Different potential biocontrol agents were investigated: the overall cultivation broth, containing cells of Bacillus velezensis IP22 

and produced extracellular metabolites, and cell-free supernatant obtained by centrifugation of the cultivation broth (10000 rpm, 10 min), which 

contained only the produced extracellular compounds. Furthermore, supernatant samples were subjected to heat treatment to assess whether 

there were thermosensitive extracellular compounds present in the supernatant. Vacuum evaporation was performed to concentrate supernatant 

samples in order to compare the effect of higher concentration of extracellular compounds to pathogens’ growth. The results have indicated 

average inhibition zone diameters of 66.00 mm for the cultivation broth samples, 25.67 mm for the supernatants, 10.00 mm for the heat treated 

supernatants and 43.50 mm for the concentrated supernatants. Further research should include optimization of the production processes aimed 

at maximization of Bacillus velezensis IP22 growth and/or biosynthesis of the antimicrobial metabolites, as well as their precise identification and 

characterization to better understand the mechanism(s) of biocontrol activity against phytopathogenic Xanthomonas spp.  
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Table 1. One-way ANOVA of inhibition zone diameters for 

different biocontrol agents tested against Xanthomonas 

campestris Mn 7-2 and Xanthomonas euvesicatoria PL1 

Figure 1. Antimicrobial activity of different biocontrol agents 

based on  Bacillus velezensis IP22 against Xanthomonas 

campestris Mn 7-2 and Xanthomonas euvesicatoria PL1 – 

Duncan’s multiple range test (different superscript letters 

designate the different levels of statistical significance) 

CONCLUSIONS  

The results of this study have indicated a significant potential of different biocontrol agents based on Bacillus velezensis IP22 to be used for 

management of black rot of cruciferous crops and pepper bacterial spot. The highest level of the antimicrobial activity was achieved in case of 

cultivation broth application, indicating the possibility to formulate the cultivation broth itself as a commercial biocontrol agent without the 

necessity for downstream processing, thus avoiding the overall bioprocess cost increase due to expensive downstream operations. Furthermore, 

the extracellular metabolites produced by Bacillus velezensis IP22 could also be successfully applied as a separate biocontrol agent, with a 

higher antimicrobial activity achieved when their concentration had been increased. Furthermore, thermal sensitivity of the produced 

antimicrobial compounds must be taken into account when choosing the method for the supernatant volume reduction. Further research should 

include precise identification and characterization of the antimicrobial compounds produced by Bacillus velezensis IP22, as well as in planta 

testing of the most perspective biocontrol agents to choose the appropriate one for field management of plant bacterial infections caused by 

pathogenic Xanthomonas spp.  
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