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Phytomanagement: the long termcombinationof

profitable crop production with gentle remediation

options(GRO)leadinggraduallyto

- the reduction of pollutant linkages due to

contaminantexcess

- ameliorationof soil properties,

- improvementof ecologicalprocesses& functions

relatedto ecosystemservices.
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A cascade from living organisms to biological/environmental functions, ecosystem services (in line with land end use), 
beneficiaries and stakeholders
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One issue: to build a strategic consortium

Long-term phytomanaged field sites



Stage 1: 

Initial risk 
assessment

Stage 3: Implementation 
of the phytoremediation 

option in situ
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maintenance

Stage 4:

Biomass production
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Local conversion chains
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Stage 2: 
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Phytomanagementof contaminatedsoils: the long term combination of profitable crop production with gentle

remediation options (GRO) leading gradually to the reduction of pollutant linkages due to metal(loid) excess, the

restoration of ecological functions and then of ecosystem services.
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Biologicalpartnersfor the 

phytomanagement 

PlantsBacteria:
- rhizosphere

- endophytes

Fungi
(VAM, EcM)
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Plant research

ecological functions 
plant species: inter & 

intra-specific variability
crop management
transgenic plants
marketable products
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Perennial grasses
Macrophytes
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Provisioning services
Biomass
Energy sector:
- Wood pellets
- Bio-oil (pyrolysis) 
- Bioethanol
- Diester
Wood, fiberboard
Fibers, paper
Biochar
Compost
Ecocatalysis
Essential oils
Medicalproducts

Primary production
(photosynthesis)

Drivers:
- Soil contamination and 
pollutant linkages
- Stakeholders
- Land value & end uses

Environmental  & biotic filters
(residual) stress & disturbances

(Phyto)management

Supporting & 
regulation services

(Im)mobilization /transformation 
of contaminants
Secondary production
(animals)
Trophic relationships
Biotic interactions
Biological control
Habitat development
Biogeochemical cycles
Specific diversity
Water flow
Landscape construction

Native species: better
Invasive species: avoid 



Cu, Metals, Metals/As

A  EU network accounting for the diversity

- climatic conditions

- soil types

- contaminants

- re-use for non-food crops

- recycling of organic waste products

- knowledge dissemination, social acceptance 

by stakeholders, etc.

Main objectives

To obtain sustainable ecosystems, without or minimized 

pollutant linkages/risks, producing (non-food) crops for 

plant-based feedstock (local market), and promoting 

ecosystem services

(positive Life cycle analysis )  

Biologicalfunctions& Ecosystemservices

·Biomass production

·C sequestration

·minimal use or substitution of nonrenewable inputs

·Avoid diversion of croplands (notably for biofuels)

·Soil biodiversity, promote animal communities, habitat, connection

·Storing, filtering and transforming nutrients, substances and water

17 field trials

http://www.greenland -project.eu/

Fromthe EU Greenland network (2010-2015) to 
the EU PhytoSUDOEand INTENSE networks of 
field trials 
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Martlhof am Tegernsee(DE)

Buendia(ES)

Casasana(ES)
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