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SCREENING OF BACILLUS SPP. AS POTENTIAL BIOCONTROL 

AGENTS AGAINST SUNFLOWER PATHOGENS 
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Sunflower (Helianthus annuus L.) is one of the most important oilseed crops worldwide. 

Numerous pathogens can affect sunflower cultivation and production, causing serious yield 

losses. The control of sunflower pathogens is conditioned by the limited management 

strategies, and it is focused on genetic resistance and chemical treatments. However, the 

excessive usage of agrochemicals leads to the loss of soil fertility and gradual decrease of 

microbial diversity, which is subsequently reflected in reduced growth and yield. For as 

much, the use of Bacillus spp. is becoming more frequent in modern agriculture as an 

environmentally sustainable and safe alternative to synthetic pesticides and fertilizers. Spore-

forming Bacillus spp. are well known to protect plants from seed or soil-borne pathogens by 

the synthesis of various metabolites with antifungal activity, such as hydrolytic enzymes and 

antibiotics. These bacteria are also reported to enhance plant growth through the 

phytohormone production and nutrient acquisition. This study aimed to select the most 

effective Bacillus spp. from a group of ten antagonistic strains by antifungal activity assay. 

Bacillus spp. were primarily isolated from the soil and identified as B. safensis (B2), B. 

pumilus (B3, B11, B21, B22, B23) and B. subtilis (B5, B7, B13, B32) by 16S rDNA 

sequencing. The four analyzed fungi: Macrophomina phaseolina, Alternaria alternata, 

Cladosporium cladosporoides, and Sclerotinia sclerotiorum, were obtained from sunflower 

seeds and identified using PCR analysis and primers specific for ITS region. The antifungal 

activity of bacterial strains was examined in a dual plate assay, which implies the 

simultaneous cultivation of bacterial and fungal culture on potato dextrose agar (PDA). 

Bacillus spp. demonstrated the highest antagonism against S. sclerotiorum, followed by C. 

cladosporoides, M. phaseolina, and A. alternata, with an average percent of growth 

inhibition (PGI) of 77%, 70%, 64% and 59%, respectively. Overall, Bacillus spp. included in 

this study showed very strong biocontrol potential, although the effect of particular strain 

varied depending on the tested fungi. The highest antagonistic effect toward M. phaseolina 

and A. alternata was exhibited by B. safensis B2 and B. pumilus B3. Strains B. pumilus B11 

and B. subtilis B32 were the most efficient against C. cladosporoides, whereas B. pumilus B3 

and B. subtilis B7 had the highest antifungal activity versus S. sclerotiorum. Findings point to 

the fact that the most effective Bacillus spp. could be used as potential biocontrol agents for 

improving plant health and productivity. Further evaluation of effective Bacillus strains in 

greenhouse and field experiments is needed to determine their effectiveness in disease 

supression and growth promotion of sunflower. 

Key words: antifungal activity, Bacillus, biocontrol, sunflower. 
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