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MICROBES IN MINE RECLAMATION:

BIOECOLOGY, BIOFERTILIZERS, BIOECONOMY
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BIOECOLOGY

Huang et al (2014) Life-Of-Mine Conference, Brisbane, QLD pp 663 - 674



SUCCESSION

BIOECOLOGY

Carrenho et al. (2021), IN Bio-Geotechnologies for Mine Site Rehabilitation pp 261 - 279



SOIL FOOD WEB

• Decomposers

• Symbiotic Fungi

• Predators

• Soil Formation and Nutrient Cycling

• Plant-Microbe Interactions

• Soil Structure Formation

• Organic Matter Decomposition

• Bioremediation

BIOECOLOGY

Soil Food Web (2021)



SFW/SUCCESSION INTEGRATION

BIOECOLOGY



BIOFERTILIZERS

• Microbial Inoculants to enhance soil fertility

• Fix Atmospheric N

• Solubilize P

• Produce Growth Producing Hormones

• Biostimulants e.g. humic acids

• Mycorrhizal fungi

BIOFERTILIZERS
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CASE STUDY – WALDORF MINE

2017
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AMENDMENTS
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SOIL MICROBIAL BIOMASS
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CASE STUDY – WALDORF MINE

Soil Quality Soil Health

SOIL QUALITY AND HEALTH



CASE STUDY – WALDORF MINE

NUTRIENT CYCLING
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IPCC MITIGATION OPTIONS AND CORRESPONDING 
BIOECONOMY INNOVATIONS

INNOVATIONS



INTEGRATION WITH SDGS

SUSTAINABLE DEVELOPMENT GOALS



BIOMINERAL FERTILIZER PRODUCTION

BIOMINERAL FERTILIZERS
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CHALLENGES AND LIMITATIONS 

• Limited knowledge and research in reclamation settings

• Long-term Monitoring

• Regulatory Considerations

• Public Perceptions

CHALLENGES AND LIMITATIONS



FUTURE DIRECTION AND OPPORTUNITIES

• Building knowledge base

• Best practices

• Targeted species for reclamation

• Designing microbial based soil amendments

• Genetic engineering

• Bioleaching

• Bioremediation

• Phytoremediation

OPPORTUNITIES
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