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Soilimprovment
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- Improve soil properties

- In situ containment : Implementation 

of a dense and perennial vegetation 
cover.

Objectives: Soil stabilization

PHYTOSTABILIZATION

Combinations of soil technologies 

and 

Plant / microbial species adapted 

to soil contaminated by Trace Metal Elements (TMEs)

Adaptedplant and microorganisms



Decantationareas 

Mining spoil
Strong wind and water erosion

40km north of Montpellier Openedin 1872andclosedin 1914 No redevelopment

Zn Pb Cd MO Azote Phosphore

mg/kg % % mg.kg-1

Decantation

areas 
116 022 37566 826

0,77 0,059 4,37
Mining spoil

83 808 59 775 313

Not 

contaminated 233,54 59,61 1,71 2,65 0,14 23,38

Site of study: mine of Les Avinières,
St Laurent-le-Minier (France)



Reseda lutea

Armeria arenaria

Biscutella laevigata
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Iberis intermedia
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Noccaeacaerulescens
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Arenaria aggregata
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Les Avinières mining spoil 
Severalplant speciesadaptedto high TMEs have been observed



Koeleria vallesiana

Festuca arvernensis
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Three of them are of major interest for the phytostabilisation of mining spoil

Anthyllis vulneraria
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Carbon

compounds
Nitrogen

compounds

Biological 
Nitrogen 
Fixation

N2

(Mahieu et al. , 2011)

70% of plant nitrogen is 
derived from biological 

fixation Mesorhizobiummetallidurans
(Vidalet al., 2009)

Aminobacteranthyllidis
(Maynaudet al., 2012)

Plant and microbialbiodiversity

Anthyllis vulneraria 

New microbial species have 
been identified


