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Overview

ÁSoil and plant microbiomes

ÁPhytotechnologies

ÁChallenges at contaminated sites

ÁResearch stories 

a) Abandoned Oil Well Flare Pit

b) Bitumount Provincial Historical 

c) Oil Sands Mine Site

Take home message: soil and root microbiomes 

can assist remediation and reclamation efforts



The Plant Root System

- allows the plant to explore the soil

- is home to larger, more 

diverse microbial populations 

than are present in the bulk soil 

- releases exudates that 

affect microbial activity 

and numbers

de Freitas and  Germida. 1990.  A Root tissue culture system to study winter wheat 

rhizobacteria interactions.  Applied Microbiology and Biotechnology, 33, 589-595



Plant growth promotion
ÅPathogen control
ÅPollutant degradation
ÅPhytotoxicity reduction
ÅEnhanced nutrients availability

Root Microbiome

Gaiero, McCall, Thompson, Day, Best, and Dunfield. 2013. Inside the root 
microbiome: Bacterial root endophytes and plant growth promotion. 
American Journal of Botany, 100, 1738ï1750



How can we manipulate soil and plant microbiomes?

Dunfield and Germida, 2003.  Seasonal changes in the 

rhizosphere microbial communities associated with field grown 

genetically modified canola (Brassica napus). Applied and 

Environmental Microbiology, 69, 7310-7318.
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Use microbial inoculants

Grow different crops, plants or rotations

Amendments to soils

Greer, Onwuchekwa, Zwiazek, 

Quoreshi, Roy Salifu, and Khasa. 

2011. Enhanced revegetation and 

reclamation of oil sands disturbed 

sites using actinorhizal and 

mycorrhizal biotechnology. Pp19-

26. Mine Closure 2011 ð A.B. 

Fourie, M. Tibbett and A. Beersing

(eds)



Phytotechnologies, such as  phytoremediation

ÁRegions of activity

Å Plant tissue

Å phytovolatilization

Å phytodegradation

Å phytoextraction

Å Root zone

Å phytostabilization

Å rhizodegradation

Å rhizofiltration

Phytovolatilization

Phytodegradation

Rhizofiltration

Phytoextraction

Rhizodegradation

Phytostabilization

TCE, MTBE, some metals

Metals, radionuclides

TCE, RDX, pesticides

Cd, Cr, Cu, Pb, Zn

PHCs, PAHs, pesticides

Metals, radionuclides



Enhanced rhizodegradation

Unplanted bulk soil

Rhizosphere soil



Type of site:  well blowout (30 ha)        Contaminant:  crude oil (200,000 barrels)

Age of site:  51 years                            Remediation effort:  natural attenuation

Natural attenuation



Research Strategy

ÁCharacterize soil and root microbiomes at 

contaminated and petroleum impacted sites.

ÁIsolate and characterize bacterial endophytes of 

vegetation at these contaminated sites with a goal 

of using them as bio-inoculants to assist 

reclamation efforts.



New challenges for large scale technologies

Reclamation of oil sand mining sites

Albertaôs oil sands contain 1.7 

ï2.5 trillion barrels of oil                                                                                                  

Athabasca oil sands:

http://pt.wikipedia.org/wiki/Imagem:Athabasca_Oil_Sands_map.png


Oil Sands Operations, Fort McMurray, Alberta

Overburden

Oil sands

Boreal forest


