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Abstract: Excessive levels of cadmium (Cd) in soil exert serious negative impacts on soil
ecosystems. Microorganisms are a common component of soil and show great potential for
mitigating soil Cd. This review summarizes the application and remediation mechanisms of
microorganisms, microbial-plants, and microbial-biochar in Cd-contaminated soil.
Microorganisms such as Bacillus, Acinetobacter, Pseudomonas, and arbuscular mycorrhizal fungi
(AMF) can change the biological validity of Cd through adsorption, mineralization, precipitation
and dissolution. Different factors such as pH, temperature, biomass, concentration, and duration
have significant effects on Cd bioavailability by microorganisms. Pseudomonas, Burkholderia,
and Flavobacterium can promote the uptake of Cd*" by hyperaccumulator through promotion and
activation. Biochar, a soil amendment, possesses unique physicochemical properties and could act
as a shelter for microorganisms in agriculture. The use of combined microbial-biochar can further
stabilize Cd compared to using biochar alone.

Keywords: cadmium pollution; microorganisms; soil remediation; biochar
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1 MHEKESRSREBRENPNSESH
Table 1

Optimum condition of resistant strains for achieving at the highest Cd removal rate

Bacterial strain Initial concentration pH Remediation Temperature Time Removal Removal  References
(mg/L) mode (°C) (h) amount (mg/L) rate (%)

Pseudoalteromonas 30 7.0 Adsorb 25 36 29.9 99 [26]

Exiguobacterium 20 7.0 Adsorb 25 24 19.8 99 [27]

Penicillium notatum 20 7.0 Adsorb 28 672 15.5 78 [28]

Bacillus 500 8.5 Precipitate 45 48 4575 91 [29]

mucilaginosus

Paenibacillus 20 8.0 Precipitate, 30 2 18.0 90 [30]

adsorb

Penicillium 200 6.0 Adsorb 30 336 98.0 49 [31]

chrysogenum
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Microorganisms promote the enrichment of Cd*" in plants
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