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Biological Control of Wind Erosion: Evaluation of the Potential of MICP as a Sustainable Technology

Bijan Khalili Moghadam
Department of Soil Science, Agricultural Sciences and Natural Resources University of Khuzestan, Ahvaz,
Iran(Email: khalilimoghadam@asnrukh.ac.ir)

Abstract :

The aim of this study was to produce an environmentally friendly mulch using the microbially induced calcium
carbonate precipitation (MICP) method. For this purpose, samples of sand dunes were collected from surface and
subsurface layers in the western region of the Karkheh River. Urease-producing bacteria capable of growing
within a temperature range of 5-45 °C and salinity up to 20 dS m™', and with the ability to precipitate calcium
carbonate, were selected for mulch production. The results indicated that, under field conditions, unlike laboratory
conditions, the indigenous bacteria Bacillus licheniformis 1D1 and Bacillus mojavensis 2D2 exhibited higher
efficiency in stabilizing sand compared to the non indigenous bacterium Sporosarcina pasteurii. Due to calcium
carbonate precipitation (ranging from 94.3-97.5% under laboratory conditions and 83-87.4% under field
conditions) between sand particles during the MICP process, vaterite, aragonite, and calcite phases were formed
(confirmed by XRD and SEM analyses). This significantly enhanced soil strength and reduced wind erosion
susceptibility. Bio-mulching increased penetration resistance by 10-30.8 times under laboratory conditions and
24.5-57.7 times under field conditions; cohesion by 13.79-40.30 times (laboratory) and 9.94-15.04 times (field);
and the threshold wind erosion velocity by 36.11-50.20 times (field) compared to untreated sand. Consequently,
under field conditions, the wind erosion susceptibility of treated sands decreased by 84.07-91.88 times compared
to untreated sand.
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