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Abstract

Background and objective

Soil is considered one of the most valuable natural resources and the existence of life on the
surface of the earth depends on the existence of soil in addition to water and air. Soil stability is
an important factor in the health of the soil system and it is a prerequisite to perform processes
such as the cycle of elements in the soil. Soil erosion is a serious problem and threat in different
regions of the world, and therefore protecting and preventing soil erosion as a non-renewable
natural resource is of high priority. To prevent soil erosion, there are various physical, mechanical,
and chemical methods. Due to their high cost and harmful effects on the environment, today much
attention is paid to biological methods that are friendly to the environment. This study aimed to
investigate the potential of urease producing bacteria on biological stabilization and prevention of
soil erosion.

Methodology

Soil samples were collected from the Bazoft area in Chaharmahal va Bakhtiari provinces and
transported to the laboratory. The enrichment and selective method was used to screen urease
producing bacteria in the urea agar base culture medium. The activity of the urease was
investigated by the electrical conductivity method and three strains with the highest urease activity
were selected and used in further steps. The selected strains were identified by molecular methods,
colony PCR by using 14f and 1492r universal primers, and sequencing. The compressive and
shear strength was estimated in inoculated soils after 14 days. The wind erosion threshold velocity
was measured in the wind tunnel. The soil loss was estimated at different wind speeds (17.3,
22.09, and 27/20 m/s) in the inoculated soils.

Results

The urease-producing bacteria were identified by changing the color of the culture medium from
yellow to pink. The results showed that the soils of this area have a high potential for urease
producing bacteria. Three species were selected based on their urease activity and identified as
Bacillus thuringiensis (RIFR-U3), Bacillus sp. (RIFR-U7), and Exiguobacterium sp. (RIFR-U10).
The compressive and shear strength increased in soil inoculated with the selected bacteria
compared to the control. The highest compressive (1.56+ 0.241 kg/cm2) and shear strength
(2.066+0.18 kg/cm?) were detected in the soils inoculated with Bacillus sp. (RIFR-U7) and
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Exiguobacterium sp. (RIFR-U10) strains, respectively. The wind erosion threshold velocity was
12.19 m/s. The soil loss was less in the inoculated soils with bacteria compared to control and
Bacillus sp. (RIFR-U7) had the highest efficiency in preventing soil loss.

Conclusion

The increased compressive and shear strength showed that these selected strains are moderate to
good stabilizers for increasing compressive strength and very good for increasing shear strength.
The wind tunnel results showed that Bacillus sp. (RIFR-U7) inoculated soil was more resistant to
wind erosion compared to the other two strains and controls. In conclusion, it seems that different
strains or a combination of them can be used based on what characteristic of the soil is to be
improved or the purpose of resistance against which erosion
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Figure 1. The location of Bazoft area in Chaharmahal and Bakhtiari province
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Tablel- Some chemical and physical properties of soil
Soil Texture  Total Nitrogen ~ Organic Carbon  Potassium  Available Phosphorous  Electrical Conductivity pH
Loam-Sand 0.18 % 2.55% 638 mg/kg 30 mg/kg 253 pSiemens/cm 7.06
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Figure 3- The change of culture medium, affected by Urease bacteria
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Figure 4- Urease activity in selected strains
Table 2. The mean of squares of compressive and shear strength in inoculated soils
Source Freedom Mean of squares Significance
Compressive strength Shear strength Compressive strength Shear strength
Bacteria 0.0881 0.0749 0.007 0.037
Error 8 0.277 0.430
Total 12 12565 0.789
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Figure S. The mean comparision of compressive strength in soils treated with selected species.
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Figure 6. The mean comparision of shear strength in soils treated with selected species
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Tabe 3- Soil errosion (weight loss) in different wind speed
Species Speed (m/S) First weight (Kg) Second weight (kg) Soil loss (Kg) Soil loss (%)
17.3 14.05 14.01 0.04 0.28
RIFR-U3 22.09 13.93 13.68 0.25 1.79
27.20 15.18 14.65 0.53 3.49
17.30 13.00 12.97 0.03 0.23
RIFR-U7 22.09 14.05 13.84 0.210 1.49
27.20 14.55 14.160 0.390 2.68
17.30 14.77 14.660 0.110 0.74
RIFR-U10 22.09 13.60 13.350 0.250 1.83
27.20 14.86 14.220 0.640 4.3
17.30 13.30 13.120 0.18 1.35
Control 22.09 13.12 12.590 0.53 4.04
27.20 12.59 10.290 2.3 18.26
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