Resource available in French,
French Sign Language (LSF),
English and Chinese.

Conducted by the team:
T. Xiong, M. Saucian, C. Dumat

camille.dumat(@ensat.fr

SOCIO-SCIENTIFIC MANAGEMENT OF
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Urban gardens: areas with certain benefits.

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 ?



A high biomass produced.
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Various nutrient inputs.

Métaux, And of course, no pollution!
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?)



[Pb] (mg.kg! MS)
Lactuca sativa L

A

100 7

20

13 1

5,2

x 2000

3,80-

DAY B8

2,51

1,021

- American brown
Soil + sludge

- Little Gem
Contaminated sandy soil

- Lojoits

Contaminated sandy soil
— Capitata

Silty soil

- Msimbazi

Agricol soil

| Little Gem
Sandy soil

L Paris Island
Control sandy soil

- Lobjoits
Control sandy soil

0,05

[ Corsair
Control sandy soil

» Ingestion of contaminated plants:
major route of human exposure to pollutants.
(Xiong et al., 2014; Mansour et al., 2009)

Many parameters interact :
- Plant and environment (soil, air, water)
- Type of contamination
- Climatic factors ...

( Schreck et al., 2013; Alexander ef al., 2006; Bunzl ef al., 2001; Lehoczky et al., 2000; Dieckmann et al., 2002)
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e Quality of plants: transfers. Phytoavailability # Total concentration in soil

Many human activities
(industrial, agricultural practices, etc.)
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Atmosphere, Waters and Soils

<

Interactions with plant leaves
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Transfers
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I % Potential (eco)toxicity |

Root absorption

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

Impact on soil organic matters
Activation of micro-organismes

pH changes

Change of metal speciation

» Quality of plants:
Influence of earthworm activity (Leveque et al., 2014)
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Pollutants in soil



Bioaccessibility 2 How to estimate ?
Contaminant fraction dissolved by digestive fluids

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

Soil particle
4. Pollutant linked to the particle.
A Bioaccessibility fraction
Bioavailable fraction

Large
iintestine

ingestion

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



» Quality of plants:
Influence of atmosphere and soil quality

Ultra Fine Particles
enriched with metal(!md)q

Transport

FOLIAR transfer

’ - Careful washing of plants
R - Bases of nerves need to be deleted
k -\ (Schreck et al., 2014; Xiong et al., 2014)

Ingestion : / ‘ /
Pb, Cd bioaccessibility
ROOT transfer

Lettuce  Radish  Parsley
leaves roots leaves
1-a) Cabbage - CdO 1) Cabpage- 50,0 Bioaccessibility for Pb (%) 40+3 35 28+2

3-A: Foliar Exposure

B8R Bioaccessibility for Cd (%) 69 +3 58+3 56+3

Lettuce Radish  Parsley
leaves roots leaves

Dumat s L PR Bioaccessibility for Pb (%) 70 £ 4 6l £5 5343 S
2014 Bioaccessibility for Cd (%) 89£5 13 £3 65 +4

3-B: Root exposure




» Project ANR « JASSUR », sustainable city

Measures and surveys with gardeners : transfers and bioavailability,
quantities produced, media characteristics, practices.
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Les jardins associatifs urbains
sont des formes de potagers
mises en valeur et gérées de
maniére collective par une
communauté de jardiniers, le
plus souvent a des fins dauto-
consommation familiale, & dis-

tance du lieu d'habitation de ses
membres,

JASSUR se propose d'étudier de fagon interdisciplinaire :
* leurs fonctions
* leurs usages
* leurs modes de fonctionnement
» leurs avantages ou leurs dangers potentiels
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Influence of funga_l'""'process in the soil-plant transfer
of metals, in the case of urban gardens.

~phD Antoine PIERART,

Ajout de MOS aux sols
+ # formes Pb & Sb
Multi-contamination __
- Anthropique '

- Geochimique Myc

NON-Myc */-MO

Dosages ICP-OES, ICP-MS

\ Plantes en pots y

CAM + Sb

13




MO et Cu

12

10

Co

9 parcelles Castanet

A

[\ po  /

—o— MO (%)

I/RUA N

—&— CuppmEch ||

\)/\

— VY
-

A B C

D E F G H

Référence parcelle

e High organic matter and exchangeable Cu quantities
<> inputs (composting, Bordeaux mixture).

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




‘Enracinemert

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

Observation du systeme
racinaire = densité par
horizons et zones

Lissages

tassements
arréts des racines
coude de pivot

7

Mottes peu
poreuses

Racines blanches feutrées
sans contact avec la terre

Effet d’'ombre

Lara Ee Anaiyses



* Lime: 1 soil pH and decreases Pb, Cd transfers.

« Green manure crops: improve soil structure, biodiversity, | pollution.

Mustard Borage phacelia

foms |

* 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 !
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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
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» Project « POTEX :

Paris city

Rue Bruneseau 13¢
Polluants volatils Polluants atmosphériques

4 sites du
projet POTEX

Acheres 78 Terrasse 7¢ du 103 av France
13¢

Polluants atmosphériques

Aménagement testés .

Sol en place | TV d’apport | TV sur drain | Bac hors sol

.\

Terre
n Végétale
I- Pleine

terre : " 0.3m

W Couche
drainante

— . géotextile




Useful Researches,
v' sources of innovation,
v But not always operational ...
v The environment-health relationship is complex!
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Management of risk Environnement-Health

Source » Vector » Target

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