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1. Introduction

What are services and dis-services?

Suppoerting services:
-Soil structure and fevtility
~Nutrient cveling

Provisioning services:

-Warer provision . .
-Genetic biodiversity To From |food: "hb.cr' ek
- production

Zhang et al. (2007)

Regulating services:
-Soil retention
-Pollination

Non-marketed services:
~Warer supply

Sel conservation
-Climare change mitigation
-Aesthetic landscapes
-Wildlife habitar

-Prung burial * Agt‘icultural
-Natwral control of plart pesis

-Food sources & habitar for ecosyStems
beneficial insects

-Water purification . *
-Atmospheric regulation o *
Ecosystem dis-services: Ecosystem dis-services:
-Pest damage -Habirart loss
-Crnnpretition jor weater from -Nutrient runoff
other gcosystenms -Pesticide poisoning of
-Competition for pollinarion nem-targel species
L3 -

Feedback effect of dis-services from agriculture o agricultural input (e.2.,
removal of natural enemy habitat can encourage pest outhreaks)
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Keynote 2
1. Introduction Lecture 11

What are dis-services?

Ecosystem Service = =
q}' Nature experience through public }_, Health outcome 1 _|

oreen space ‘. Depression & stress ./
oy —

-

F —— ______.-"
Ecosystem
'-33 Ecosystem Disservice 7 Haalth Gutioime 2 ™
Pollen production by grasses, [ —————le| }
herbs ond trees ':||}' M ey fever
4 —— L

Situation A -

Qosterbroek et al (2016)
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Keynote 3
1. Introduction Lecture 11

Soil Ecosystem services : Expected functions are numerous

Soil =i
functlons@

Soils deliver

r Water purification
and soil contaminant

Habitat for
organisms
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1. Introduction

Ecosystem services of Urban areas : specific functions are expected

MOUNTAIN AND POLAR INLAND WATER CULTIVATED COASTAL
Food Rivers and other wetlands Food Food
Fiber Fresh water Fiber Fiber
Fresh water Food Fresh water Timber
Erosion control Pollution control Dyes ~ Fuel
Climate regulation Flood regulation Timber Climate regulation
Recreation and ecotourism Sediment retention Past Eirglgulauon Waste processing
Aesthetic values and transport uels Nutrient cycling
Spiritual values Disease regulation Medicines Storm and wave protection
Nutrient cycli Nutrient cycling Recraation and ecotourism
Recreation al Aesthatic values Agsthetic values
ecotounsm Cultural heritage
Aesthetic values
FOREST AND
WOODLANDS URBAN
TF'?S‘; Parks and gardens MARINE
I T N y 5
Air quali ulation Food
L Water l}‘Iegmjalinn Climate regulation
Flood requlation DRYLANDS Local climate regulation Nutrient cycling
F eguialio Cultural heritage Recreation
L] ol Food Recreation
Carbon sequestration Fibar Education
Local climate regulation Fuelwood . ISLAND
Medicines Local climate regulation
Recreation Cultural heritage
Aesthetic values Recreation and ecotourism Frash water
Spiritual values Spiritual values Recreation
] and ecolourism
i
v i.h
Li b .r:a‘r.f.r.fn'f*"”ﬁ--l'-!“ '.“J’-I h
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1. Introduction

Collective gardens= numerous forms, often as an answer to crisis

URBAN ALLOTMENT Summer House and Garden Cooperative
GARDENS IN EUROPE

Kitchen Garden
Family Garden Allotment Plots

Allotment Garden
Community Garden

Farm Garden Collective Garden
Intercultural Garden
School Garden Municipal Garden

Therapeutic Garden
Old practices in western Europe (France, UK...) industrial revolution/ family
« Institutionnal » in Russia
Recent (80’s in Soutern Europe (Italy, Spain, Greece...
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Keynote 6
2. The “Urban Soil” project within Snowman SRS

initiative

“Urban Soil“ aims at deciphering links between social, economical and environmental
considerations of collective gardenning in Urban/periurban areas.

Responses:
Propose tools to help

stakeholders to take .

decision e Wallonia

Education

Policy e Brussels
. .

Paris

Analysis of Drivers
Need to raise income.
MNeed for alternative

way of life...

And how they
influence the
constitution of
gardening models
(Wp2)

e Manchester

URBAN SOILS

“

Utrecht

Barcelona

Identification of Pressures
What are the agronomic

&mm@rlx_gmﬂmu

practices? Human health (WP4) and
What are the pressures from ecosystemic services (WP3)
surrounding or former

activities?

(WP3) Evaluation of the state of

Urban soils (WP3)
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Keynote U
2. The “Urban Soil” project within Snowman SRS

initiative
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Keynote 8

2. The “Urban Soil” project within Snowman SRS
initiative

Questionnaire survey:
e What is the collective project ?

Aims, history and description of the project

Description of the garden
e Who are the gardeners?
What do they do on the plots?

Why do they cultivate and how do they
consider environment?

Soil quality assesment :
e Soil fertility

pH, TOC, available nutrients (Ca, Mg, K, P)

Texture, CEC (in progress)

¢ Soil contamination
As, Cd, Cr, Co, Cu, Hg, Ni, Pb, Zn (Total Aqua Regia)
Cd, Cu, Pb, Zn (Available CH;COONH, + EDTA pH 4.65)
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Keynote 9
2. The “Urban Soil” project within Snowman SRS

initiative

Need for decision tools for stakeholders = The Toronto model

Site Visit and Site History Research

4 l v
m [ Medium Concern® ] High Concern®

!

Consider Size of
Garden

v

Soil Testing

v

Soil Test Results
Compare to SSVs®

Small gsrdens" v

. Exposure Exposure
f
Reduction Reduction® Reduction"
Good
Gardening
Practices

Reduce Eliminate
Exposure Exposure
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10
3. Main results

The collective project in Southern Belgium

ek e le el gk, O, gty Epeion
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11
3. Main results

L] L]
Garden organisation
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Keynote 12
3. Main results Lecture 11

The motivations of gardeners

e Healthy vegetable production Motivations

s

Social link
Activity

(Nature)

i
=1
"

P
[=]

e

dy
G

* IR
i

% ’b
%,

%
i
b

s
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Keynote

3. Main results Lecture 11

The agronomic practices of gardeners

e QOrganic fertilisation

e Qut of control and over- fertilisation

Chemical pesticide avoided

Recycle rain water

Self consumption of production or share but

Crop production in collective gardens
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Keynote 14
3. Main results Lecture 11

Good health (Mass

The agronomic practices of gardeners _
: . i index)

T3 e e |

Social contacts
Stress \

Nature benefits

Autosatisfaction of production

70

60

50

40

30

20

10

Less than 50% 50 to 100%

Schwartz (
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Keynote 15
3. Main results Lecture 11

Interpretation reference system

pH Qualification Interpretation p pHa

<45 Highly acidic To be improved (mg/100g) <5,5 >=5,5
45<<5.3 Acidic To be improved High >6,0 >7,5 MO%
5,3<<6,2 Slightly acidic To monitor Good 30-6,0 46-75 68% Ca
6,2<<6,8 Neutral Good Low '< 3 ol '< 4 6' 8% Mg
6,8<<7,2 | Slightly basic High ' ' 4% K
>7,2 basic High

Catégorie 3"

Métaux/ métalloides : VR Vs Vi

Arsenic 12 49 300

Cadmium 0,2 3 30

Chrome, total 34 125 520

Cuivre 14 110 290

Mercure 0,05 1 6

Nickel 24 150 300

Plomb 25 200 700

Zinc 67 230 710

N /L
Natural level 1 Remediation needed

Study needed
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Keynote 16
3. Main results Lecture 11

Soils are rich but imbalanced

pH Status of garden soils

Nutrient content (Mg, K, P in mg/100g) in garden soils compared to
HTo be improved crop soils
M To monitor

M Good

High

y

-

Histogram of Mg:K ratio in garden soils

Mg K P

Crop soils  m "Urban soils" m Gardens
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Keynote 17
3. Main results Lecture 11

Some soils are contaminated

Pb content of Topsoil (mg.kg1)in the 4 study cases of collective gardens
according to RW limits for gardenning

", e = * A - i(
|
RW seesssmmsss = & = Esss = = »
|
BXL | e = =}
[ RW
Paris  |Qmmewemc 1% wx 1 VRVS-3 VI-3
| |
UK RO RO re'_l !
| ]
|
0 1500 1000 1500 5000
Natural level Remediation needed

Study needed
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Keynote 18
3. Main results Lecture 11

Multicultural and diverse social profiles / owned by
the Public administration, ruled by social organism

The “Bressoux” Case study in Wallonia

IGONS
T ]

by
B
B

ROBERWONT ~——————

MAISONS

59 plots / 160 soil and vegetable samples
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Keynote 19
3. Main results Lecture 11

The “Bressoux” Case study in Wallonia

n>10
5<n<10 5<n <10

L B #5737 &
n<5 n<s

According to EC regulations on Cd and Pb in vegetables
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3. Main results

The “Bressoux” Case study in Wallonia

garden production is

4-Garden p

3- Garden covers the needs in frash sufficient to cover the
2 Horvests covers 50 to 100% of | | products during the consumption of fruits
1- Food o 1| [the needs for a few growing season, and and vegetables all year-
production is zo:suf'"‘:;msn" @ fresh products during | | occasionally allows canning [ |round (harvests

ing
or freezing for wintertime. | |fresh and preserved)

a necdi)ta' l l l
— ]

FIGURE 1 GRADIENT OF URBAN GARDEN’S CONTRIBUTION TO THE GARDENER’S FOOD SUPPLY (RETRIEVED FROM
Pourias, 2015)

the growing season

Making a risk analysis based on realistic scenarios

Jardin communautaire

20

Keynote
Lecture 11

de Bressoux
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3. Main results

The “Bressoux” Case study in Wallonia

21

Keynote
Lecture 11

Adulte Adulte
Consommateur V|S|teur

Adulte
Jardinier
S -

=2 o

¥

Enfant
Consommateur
éaﬁ_g‘
[

s
n

<

Defining targets

Adulte
Jardinier + Consommateur

-~ a
1'r )

:ﬁEu t/w
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Enfant
Jardinier + Consommateur
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Keynote 22
3. Main results Lecture 11

The “Bressoux” Case study in Wallonia

Voies d’exposition
Cibles e\

a
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@ a " Qfﬂ L
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Defining exposure path elivie
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Keynote 23
3. Main results Lecture 11

The “Bressoux” Case study in Wallonia
Cd-Cr—Cu—Hg-Ni—Zn—-Mo—-Mn

As —Pb
>\‘_,_‘ : inhalation of dust ~ :ingestion of soil and dust
‘—q; : contact with skin % : ingestion of vegetables and fruits

- .
ﬂ T m 1-r "?
7 ' WAL
N .;{.ﬂ)
“FIlL v ¥
sl

Making a risk analysis based on realistic scenarios
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Keynote

3. Main results Lecture 11

The “Bressoux” Case study in Wallonia

-@ g ‘ “ Diete & autoconsommation Skin surface exposed Duration of daily activities
% S L
et y? = %

”’W *_x Q ‘&' Biomonitoring?

Making recommandations and more studies are needed
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Keynote 25
Conclusions Lecture 11

e This study aimed at studying services and dis-services
provided by collective gardens in urban areas .-] ROCOMIC, BLOGEFD ‘+4=
SN L ek

FARMACU

e Results show that soils are often chemically unsuitable
for safe production of food. However, the gardening
provides services and benefits for human health that
are difficult to estimate quantitatively.

1

e Aspecially, the health issue must be considered in the
long term and are complex by nature (multifactorial).

e Based on our results, decision tools should be
developped not only on criteria defined upon soil
measurement and transfer predictions but should
integer risk analysis based on sound scenarios and
moreover the gardeners should be informed about the
limits of our knowledge.
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