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B. velezensis

BHC 5.6

F. poae 67
mycelium 

growth
in vitro

the effect of 

secreted 

antibiotics 

and lytic

enzymes Knežević et 

al., 2025

A. lineatus

(larvae)
56.67

larval 

mortality

in vitro (with 

soil 

substrate)

the effect of 

secreted 

antibiotics 

and lytic

enzymes

RESULTS

Reports addressing both fungal pathogens and insect pests with the

same Bacillus strain are exceptionally rare, especially for less frequently

studied targets such as F. poae and A. lineatus. For this reason, the study

of Knežević et al. (2025) was selected as a representative example of a

single-strain application. More generally, both individual Bacillus

strains and microbial consortia have been shown to be highly promising

biocontrol agents with potential for sustainable crop protection.

BACKGROUND

Cereal crops such as barley, oats, and wheat

are under constant threat from fungal

pathogens and insect pests. Fusarium poae

significantly reduces yield and contaminates

grain with mycotoxins, representing a major

risk to food and feed safety.

Conventional chemical control is often inefficient,

accelerates resistance development, and

contributes to environmental contamination.

Beneficial Bacillus species are increasingly

recognized as sustainable biocontrol agents for

cereal protection.

Agriotes lineatus damages roots and

seedlings, leading to crop establishment

failure and substantial economic losses.

IPM STRATEGY

•Competition for space 

and nutrients

•Antibiotic production

•Secretion of lipopeptides

•Production of volatile 

organic compounds 

(VOCs)

•Secretion of hydrolytic 

enzymes

•Siderophore - mediated 

iron (Fe³⁺) sequestration

•Inhibition of mycotoxin

synthesis

•Biofilm formation

•Induction of systemic 

resistance in host

•Quorum sensing 

interference

•Production of insecticidal 

toxins

•Cuticle degradation 

enzymes

•Production of 

lipopeptides with 

insecticidal activity

•Siderophore - mediated 

iron deprivation

•Gut colonization and 

microbiota disruption

•Pore formation in gut 

epithelium

•Production of volatile 

organic compounds 

(VOCs)

•Induction of immune 

stress in host insect

•Production of 

phytohormones

•Siderophore - mediated 

iron supply to plants

•Phosphate solubilization

and nutrient mobilization

•Induced systemic 

resistance activation

•Production of ACC 

deaminase

•Suppression of plant 

pathogens

•Improved root 

colonization, growth 

promotion and nutrient 

uptake

•Enhanced tolerance to 

abiotic stresses

NEXT STEPS

Despite the numerous benefits of Bacillus strains in controlling F. poae and A.

lineatus, such as enhancing plant growth and yield, improving stress tolerance,

inducing systemic resistance, protecting soil health, and reducing the need for

chemical agents, several knowledge gaps and challenges remain that require

further investigation. The main points are illustrated below.
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CONCLUSION

In conclusion, the use of Bacillus strains represents a promising strategy

for the management of fungal pathogens and wireworms in cereals.

Nevertheless, many aspects remain insufficiently explored, including their

interactions with crops under different environmental conditions and their

long-term effectiveness in the field. Future studies should therefore focus

on filling these gaps and on screening novel Bacillus strains with potential

dual effects, which could further enhance their role in sustainable crop

protection.
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