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Urban gardens: areas with certain benefits.
What precautions for a healthy and sustainable gardening?

- Nearby roads, factories ....
- Practices: use of Bordeaux mixture, pesticides, over-fertilization (NPK)
- Positive geochemical anomalies: Pb in Nantes or As in Castanet-Tolosan ....
- What substance flows (inputs and outputs) in the ecosystem ?

1-Socio-scientific context and ecological issues
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Attentes des jardiniers : végétaux de qualité !

 A high biomass produced.

 Tasty productions.

 Various nutrient inputs.

 And of course, no pollution!

+ + + Ca, K, 
vitamines…

Métaux, 
pesticides, 

nano ?!



 But, human activities: Benefits and Costs ...
- Persistent Pollutants (current impact of past activities, eg
metals.)  historical Pollution.
- Uses of "SVHC" (Reach, 2006)

 A large number of different chemicals :
- Characterization, transfers, (Eco) toxicity?
- Emerging Pollutants: ex. "nano" (in various articles, 
fertilizers ... what regulation?)
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Environmental risks ↔ health
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( Schreck et al., 2013; Alexander et al., 2006; Bunzl et al., 2001; Lehoczky et al., 2000; Dieckmann et al., 2002)   

Many parameters interact :
- Plant and environment (soil, air, water)

- Type of contamination
- Climatic factors ...

► Ingestion of contaminated plants:
major route of human exposure to pollutants. 

(Xiong et al., 2014; Mansour et al., 2009) 
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~ Millions of 
gardeners

Major challenge: 
sustainable

management of 
gardens !

Quality of soil, 
atmosphere, 

waters

Quality of food

Biodiversity

↓ Risks and 
ecological
inequality.

Citizen 
engagement

Complex relationship
Environnement & Health

Goal……..Ecological transition
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Atmosphere, Waters and Soils

Many human activities
(industrial, agricultural practices, etc.)

Pollutants

Interactions with plant leaves

Leaching

Transfers

Root absorption

Translocation

Adsorption, complexation :

Clays, oxides, organic matters

PERSISTENCE in soil
* Potential (eco)toxicity

( Xiong et al., 2014; Schreck et al., 2014; Shahid et al., 2014; Foucault et al., 2013)   

2-Scientific researches : mechanisms involved ?
● Quality of plants: transfers. Phytoavailability ≠ Total concentration in soil



 Bioturbation 

X- ray tomography 3D , porosity induced by bioturbation

 Impact on soil organic matters

 Activation of micro-organismes

+OH-

+OH-

 pH changes

 Change of metal speciation

SO4

O
Pollutants in soil
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Speciation change

► Quality of plants:
Influence of earthworm activity (Lévêque et al., 2014)
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Bioaccessibility ? How to estimate ?
Contaminant fraction dissolved by digestive fluids

Stomac

Small intestine

Large 
iintestine

Soil particle

Pollutant linked to the particle.

Bioaccessibility fraction

Bioavailable fraction

Standardized tests in vitro mimicking these interactions (biological fluids, pH ...)

ENVIRONMENT↔HEALTH : Human exposure induced ingestion

Xiong et al., 2014; Foucault et al., 2013

ingestion



- Careful washing of plants 
- Bases of nerves need to be deleted

(Schreck et al., 2014; Xiong et al., 2014)

► Quality of plants:
Influence of atmosphere and soil quality

Dumat
2014
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► Project ANR « JASSUR », sustainable city
Measures and surveys with gardeners : transfers and bioavailability, 

quantities produced, media characteristics, practices.

Barge protocole

Practices, risk perception, 
organization and management…

3-Agroecological socio-scientific 
participatory and operational research
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Influence of fungal process in the soil-plant transfer 
of metals, in the case of urban gardens.

phD Antoine PIERART, antoine.pierart@ensat.fr
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● High organic matter and exchangeable Cu quantities
↔ inputs (composting, Bordeaux mixture).

● Study Cu and soil organic matter dynamic
(mineralization and humification).



15

Over-fertilization (N, P , K) can be observed !



• Lime: ↑ soil pH and decreases Pb, Cd transfers.

• Green manure crops: improve soil structure, biodiversity, ↓ pollution.

• Agronomic parameters (pH, texture, organic matter ...) ↔ choice of the 
nature and amounts of fertilizers. Choice of crop species and varieties ...

• Check the quality of various inputs (compost, straw, water .. BRF) and 
growing media: develop a sustainable circular economy !

BorageMustard phacelia
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Create and disseminate practical solutions
for healthy produce and promote biodiversity
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► PlantEval project, ADEME-Ineris and laboratories:

- Sampling Guide and databases (open access)

- BAPPET, database metals in plants
- BAPPOP, organic pollutants database

 



D I R E C T I O N  D E S  E S P A C E S  V E R T S  E T  D E  L ’ E N V I R O N N E M E N T

18► Project « POTEX »

Paris city
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Useful Researches,
 sources of innovation, 

 But not always operational ...
 The environment-health relationship is complex!

Dumat
2014

4-Conclusions and Perspectives

 Promote preventive approach, pluridisciplinary and 
participatory:

Researchers + citizens + professionals + politics

 Sustainable practices - Ecological Transition.



Management of risk Environnement-Health

Source
Identify, Réduce

Vector
Réduce transferts

Target
Inform, Protect !

 Sustainable and operational procedures to manage sites: GIS
(Lévêque et al., 2014), plantes « engrais verts » (Foucault et al., 2013), etc.

4-Conclusions and Perspectives



Rational management, sustainable cultivated areas:
ecological transition

Structuring multidisciplinary actors networks.
- Field surveys.

- Communication. Training.
- Expertise. Relevant remediation.

- Regulation. Mobilization of public space (eg. "nano")

► A teaching innovation platform (INPT-UPS-ENFA) of urban
agriculture as a lever of ecological transition. Project open to
everyone: students, researchers, professionals, elected
officials ...

Take advantage of these online resources, and participate
with us in this participatory project : knowledge for everyone!

Contact : camille.dumat@ensat.fr


