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Table 1- Location of soil sampling, type of sample and chemical properties of collected soil samples
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Figure 1- Phylogenetic tree of studied Bacillus strains and Bacillus reference strains by Neighbor-joining method and
Botstrap coefficient of 1000 (Bacillus subtilis is considered as an outgroup)
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Abstract
Microbial urease has found applications in biotechnology, agriculture, medicine,
construction industry, and geotechnical engineering. Microbially-Induced Calcium
Carbonate Precipitation (MICP) technology is an ecological process based on
microbial urease activity that has recently been used for soil stabilization. Due to
its catabolic ability and high survival rate, Bacillus is considered to be a suitable
candidate for use in the biocementation process. It was the objective of the present
study to isolate and identify different Bacillus strains with MICP potential from
various ecosystems in Iran. For this purpose, 200 soil samples were collected from
different regions in Iran and subjected to microbiological and molecular analyses
including PCR amplification and sequence analysis of gyrA and 16S rRNA genes
in order to isolate and identify bacillus strains. Moreover, tests were performed on
the strains to examine their growth in the presence of urea and under different
salinity, pH, and temperature levels while soils stabilized with selected strains were
also subjected to SEM and XRD examinations and wind tunnel analyses to
determine the ability of the isolates to produce biocement. A total of 12 isolates
(6%) were identified as urease-positive bacilli belonging to four different species,
including four strains of Bacillus paramycoides (33.33%), three of Bacillus
paralicheniformis (25%), three of Bacillus velezensis (25%), and two of Bacillus
Pasteuri (16.66%). The optimal conditions for MICP by the isolates included a
temperature of 30 °C, a pH level of 9, and a salinity of 6%. After MICP, the ratio
of soil loss at a flow rate of 95 km/h was found to be 100-fold. The results showed
that bacilli possess the inherent ability to adapt to harsh environmental conditions.
It was also found that MICP-producing bacilli applied on soil surface can
significantly contribute to reduced soil loss to erosion.
Keywords: Biocement, Bacillus, Urease, Soil improvement
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