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Microbial ecology of hydrocarbon Microbial ecology of hydrocarbon
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based 
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Hydrocarbon pollution: A global problem

Marine oil spills

Terrestrial: surface and 

subsurface pollution
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Bioremediation of organic contaminants

Weyens et al. 2009

Phytoto/o/r/rhizozo-o-remediation n of organic contaminants
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Populus for or rhizoremediation

§ Model woody plant

§ Deep root systems

§ Ability to form hybrids

§ Low maintenance 

§ Biomass production for energy 

§ Economic value of wood

§ Sustainable development
Aspen/Populus

Microbial Diversity in soil and rhizosphere

Culture based methods

Molecular methods

108 – 109 / gram of soil
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Temporal variation

• Stages of biodegradation

• Seasonal changes

• Plant age modifying rhizosphere
population

• Toxicity of contaminants

• Bioavailability of contaminants

Spatial heterogeneity in polluted 
sites

• Patchiness and gradients of 
chemical parameters

Temporal and spatial variation of microbes in pollution

Greenhouse
Field 

experiment

Aged 

polluted site

Bacterial community dynamics 

during 2 years of field study

Bacterial community dynamics 

during initial 10 weeks after oil 

pollution
Spatial heterogeneity of contaminants, 

soil chemistry and microbiological 

parameters

Temporal variation Spatial variation
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Temporal variation during 2 years of of rhizoremediation

Cold adapted?

Microbial population dynamics
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The key Bacterial groups

Aromatic degraders: Ring cleavage e dioxygenases
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Aliphatic c degraders: alkane e hydroxylases

Aromatic and aliphatic degraders
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Creosote polluted site in n Luumäki

Implementing g Populusus based d rhizoremediation
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Chemical  prere-e-evaluation of the polluted site

Chemical  l prerrrrre-e-evaluation: n: Krigged d maps of pollutant aluationn: Krriggedd m

concentration
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Chemical  prere-e-evaluation: n: Kriggedd map of pH on n site

Microbiological prere-e-evaluation: n: kriggedd maps of bacterial uationn: k

phyla
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Microbiologicalal prere-e-evaluation: n: kriggedd maps of al pppprree eeeevvvvvvaluationn: krrig
microbial activity

Conclusions 

ØAcknowledging the vast diversity and potential role of microbes in 
remediation of polluted soils.

ØImplementing advanced methods in analysing and interpreting microbial 
ecology of polluted sites.

ØIntegrating microbial analysis in routine risk assessment and monitoring.

ØCombining microbial analysis with chemical analysis for a thorough 
understanding of biological and chemical aspects of polluted sites.
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