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Determining the optimal conditions

for the production of indole acetic acid from Bacillus subtilis S4 Isolated from Iraqi soil
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Abstract:

The research aimed to isolate and diagnose Bacillus bacteria from soil samples and the roots of some plants
collected from different agricultural regions, determine the most efficient bacterial isolate in producing indole
acetic acid, and study the optimal conditions for auxin production. Endospores-producing bacteria were isolated
from samples that included soil from a depth of 10 cm from the soil surface and surrounding the roots of sev-
eral plants. The bacteria were isolated after heat treatment. The production and concentration of indole acetic
acid were determined using the colorimetric method in the presence of Salkowski’s reagent. The most efficient
isolate was selected, phenotypically and genetically diagnosed, and the optimal production conditions were
determined by the laboratories of Agriculture Research Directorate/ Ministry of Science and Technology. Out
of 60 bacterial isolates obtained, it was found that only 22 of them formed the red indole ring, but in varying
proportions, and that the highest productivity reached 3.39 mg L-1 for the isolate Bacillus spp s4, which was
1solated from the roots of wheat. The isolate was identified using molecular methods and biochemical tests as
Bacillus subtilis and was used in the study. In subsequent studies, the comparison isolate belonging to the species
Bacillus thuringiensis kurstaki produced a concentration of 3.19 mg L' of indole acetic acid in only 24 hours.
The highest auxin production was obtained at a tryptophan concentration of 0.8 g/100 ml, reaching 8.97 mg L™
for the local isolate Bacillus subtilis and 7.70 mg L' for the Bacillus thuringiensis kurstaki isolate. The optimal
time for the highest productivity was within 24 hours, and tryptone as a nitrogen source at a concentration of 0.1
2/100 ml outperformed both the yeast extract and peptone, as it gave production for the two isolates, Bacillus
subtilis and Bacillus thuringiensis kurstaki, at a concentration of 8.69 and 7.62 mg L', The results showed that
the local isolate Bacillus subtilis gave its highest production at a temperature of 25°C, reaching 9.647 mg L,
while the isolate Bacillus thuringiensis kurstaki gave a production of 9.413 mg L' at a temperature of 40°C. The
highest concentration of indole acetic acid was measured and amounted to 9.757 mg L at pH 8. For the Bacillus
thuringiensis kurstaki isolate, which produced 9,200 mg L™, a doubling of production was observed in aerobic
conditions compared to anaerobic conditions, 4,710 mg L.

Key words: salkawski, auxin, Bacillus thuringiensis, peptone
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