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Abstract: The research on solidifying and dust-suppressing desert sands by using the principle of microbial mineralization has
become a technological frontier in the field of desert ecological restoration in the arid regions of Northwest China. However,
the urease activity of common ureolytic microorganisms is inhibited to varying degrees in plateau environments. Therefore,
screening native (indigenous) superior ureolytic microorganisms from cold and arid desert environments for the solidification of
desertified soil has been emerged as a new approach in this field. This paper isolates superior ureolytic microorganisms from
the saline desert soil in the arid region of the Qinghai Plateau. Through perfusion, spraying, and water erosion methods,
solidification experiments are conducted on the saline desert soil, analyzing the physicochemical characteristics, mechanical
strength changes, and erosion resistance of the soil solidified by indigenous microorganisms. The results show that a superior
ureolytic microorganism (Z7), belonging to the probiotic group, is found in the saline desert soil of the Qinghai Plateau. In an
environment with a 5% salt concentration, the maximum enzyme activity of Z7 is 2.075 U/mL. The unconfined compressive
strength of the Z7-solidified saline desert soil increases by 26.8 times, the shear strength of the surface soil improves by
approximately 9 times, the surface soil loss rate decreases by an average of 70.5%, and the erosion resistance increases by 6.5
times. The results demonstrate the potential of indigenous ureolytic microorganisms in solidifying and erosion-resistant

applications for loose saline desert soils, providing new strategic support for ecological restoration in the arid saline desert

EETH: ERARBFELTH (51468055); FHIFEESMIAE S H (2022-QY-224) This work was supported by National Natural Science Foundation of
China (Grant No.51468055), Qinghai Provincial Key R&D and Transformation Program (Grant No.2022-QY-224).

i BH(Received): 2024-09-03 181 HHA(Revised): 2025-02-16  #3 HHA(Accepted): 2025-03-13 W&k HHA(Online): 2025-03-14

*EEEE (E-mail: 516061874@qq.com)

© Editorial Office of Chinese Journal of Geotechnical Engineering. This is an open access article under the CC BY-NC-ND license.



2592 Hs O+

2025 4E

environments of plateau regions.

Key words: plateau cold and arid environment; salt desert soil; MICP; Indigenous extremely excellent ureolytic

microorganisms; sand fixation and erosion resistance
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Fig. 2 Field salt desert soil and microbial soil sampling
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Fig. 3 Distribution characteristics of salt ions with depth in study
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Fig. 4 Particle size distribution curve of salt desert soil in study
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Fig. 6 Calcium induction test by excellent strains
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Table 2 Grouting scheme

WA 5 ML
Al 20 mL 8535 3+20 mL 248K R
Bl 20 mL FE+20 mL 45 (0.25 mol/L)
Cl1 20 mL B +20 mL K45 (0.5 mol/L)
DI 20 mL FE+20 mL 45 (0.75 mol/L)
El 20 mL B +20 mL K45 (1.0 mol/L)
F1 20 mL FE+20 mL 45 (1.25 mol/L)
Gl 20 mL B +20 mL K45 (1.5 mol/L)
H1 20 mL 20 mL K45 (2.0 mol/L)
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Table 3 Shear strength specimens

v | [T/ R | [/ R | [/
G5 kPa G5 kPa T kPa
Al-4 100 Al-5 200 Al-6 300
Bl-4 100 Bl1-5 200 Bl1-6 300
Cl-4 100 Cl1-5 200 Cl1-6 300
D1-4 100 DI1-5 200 D1-6 300
El-4 100 El-5 200 El-6 300
Fl-4 100 F1-5 200 F1-6 300
Gl-4 100 Gl-5 200 Gl-6 300
H1-4 100 HI-5 200 HI-6 300
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Fig. 8 Hardness test position of MICP solidified layer of flat salt
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Table 4 MICP curing program for salt desert soil surfaces
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i’ WRIERRE
A2 60 mL 7 FEE+60 mL Z£4#7K (0 mol/L)

B2 60 mL BE+60 mL iR 45#(0.25 mol/L) fi&

C2 60 mL TH+60 mL iR 45 0.50 mol/L) w

D2 60 mL #K+60 mL JK £5 3% (0.75 mol/L) B

E2 60 mL B #+60 mL K457 (1.00 mol/L)

F2 60 mL B %i+60 mL K45 (1.25 mol/L) [

G2 60 mL F%+60 mL JK 453 (1.50 mol/L) w

H2 60 mL #%+60 mL JK £5 3 (2.00 mol/L) 2
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Fig.9 Rainfall erosion test on salt desert soil surface
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