Evaluation of the role of plant growth-promoting bacteria in biological
control of Salmonella typhimurium pathogen
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Introduction
Human pathogens, such as Salmonella, pose a threat to public health and food security
by contaminating soil and agricultural products. This contamination can lead to
salmonellosis in consumers. Recognizing the role of plant growth-promoting bacteria
in enhancing soil quality and suppressing pathogens, this study investigated their
effects on controlling Salmonella typhimurium in soil. The aim was to mitigate the
spread of this pathogen in crops, the food chain, and groundwater.
Materials and Methods

The study involved both laboratory and pot experiments. In the |
measured the optical density of Salmonella in broth medium and the co \ameter
on solid medium to screen the antagonistic properties of p
bacteria. We evaluated their ability to produce siderophores, lipaseNgrotease engmes,
and hydrogen cyanide, which are known to inhibit patgagen

s a factorial in a
luded inoculation

strain Salmonella typhimuriuga Bacillus sp. SwgialeS4, Bacillus rugosus strain CS5,
Priestia aryabhattai strain % Bacill ortis strain AS4, and a microbial
consortium comprising a miX#re Isolates) and the period of incubation
time (2 and 15 days)"® confirm teria grown in the Salmonella-specific

medium, DNA extraction
conducted.

CL1, and Baci ted the highest inhibition of Salmonella growth in
liquid culture @f solid culture, B@vallismortis AS4, B. rugosus CS5, P. aryabhattai
ectively, showed the greatest suppression of this
bacteria demonstrated the capability to produce
siderophqyes. The higliest protease production index, with values of 2.9 and 2.5, were
CS5 and P. aryabhattai CL1, respectively. B. vallismortis AS4

osus C ere capable of producing hydrogen cyanide, with concentrations of
g/mL and 0.2 mg/mL, respectively. The pot experiment results indicated that all
bacteria significantly reduced the pathogen population in soil 15 days post-
oculation. Notably, Bacillus sp. SS4 and the microbial consortium were more
effective, decreasing the population by 40.30x10° and 221.8x10°CFU/g of soil,
respectively. The electrophoresis results of the PCR products confirmed the presence
of the Salmonella typhimurium in the plates.

Conclusion

Given the substantial impact of plant growth-promoting bacteria in diminishing the
Salmonella typhimurium population in soil after 15 days, it is advisable to inoculate
these bacteria into the soil as a method of pathogen control, in accordance with the
procedures outlined in this study.
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Human pathogens such as Salmonella enter agricultural soils from various sources.
Salmonella is one of the most common food-borne microorganisms and is a causative
agent of infections shared between humans and animals. In the current study, some
plant growth-promoting bacteria were used to control the pathogen Salmonella
typhimurium. The results showed that, in order, 1) Bacillus rugosus CS5, 2) Bacillus
vallismortis AS4, 3) Priestia aryabhattai CL1 and 4) Bacillus sp. SS4 had the highest
inhibitory effect on the grrowth of Salmonella in liquid medium. However, in solid
medium, the bacteria 1) B. vallismortis AS4, 2) B. rugosus CS5, 3) P. aryabhattai CL1
and 4) Bacillus sp. SS4 exhibited the greatest inhibition of this pathogen's growth. The
ability to produce siderophores, proteases, lipases, and hydrogen cyanide was
investigated in these four bacteria. All four bacteria were capable of producing
siderophore. The highest protease production index, with values of 2.5 and 2.9,
belonged to P. aryabhattai CL1 and B. rugosus CS5, respectively. B. valligmortis AS4
was capable of producing lipase. Both P. aryabhattai strain CL1 and B.
CS5 had the ability to produce HCN, with values of 0.48 mg/mL and
respectively. The simple impact of four separate bacteria and jcrobial cons@tium
on the Salmonella population in soil was investigated. The resul

in population compared to the control, respectiV@lie. The finding8lindicate a positive
effect of plant growth-promoting bacteria in so i i
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