Growing vegetable crops in urban and
periurban metal contaminated soils :
insights into Liege (Belgium) and
Lubumbashi (RDCongo) realities.
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Lubumbashi
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Figure 1. Localisation de la ville de Lubumbashi dans
la province du Haut-Katanga, au Sud-Est de la RD
Congo — Location of Lubumbashi city in the Upper Katanga
province, south-east part of the Democratic Republic of

Congo. .
Useni et al
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Lubumbashi : industrial context
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Legend

Sediments 2015 Sediments 2008
Cu(mg kg™ Cu (mg.kg)

According to Mpundu et al (2013), none was
satisfying regarding Cu content.
According to Muniemba et al (in press),
Amaranthus, Brassica chinensis, Brassica
0051 2 3 4 carinata and Beta vulgaris do not fullfill WHO
requirement for Co content.
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- ambiant contaminations
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Table 3.5 : Concentration des ¢léments traces dans les feuilles et fruits des espéces fiuitiéres
(mg kg™"). Moyenne (Minimum — Maximum) n=8 a 12

ETM  Espéce Penga Penga Kalebuka Référence™
M. indica 19.9 (7.9-51.9) 9.0 (5.5-12.5)
Cu P. americana  20.3 (12.5-514) 11.1(10.8-11.4) 20
P. guajava 316 (19.2-541) 22.7(22.3-23.0)
M. indica 1.6 (0.6-2.4) 1.1 (0.8-1.5)
Feuille Co P. americana 2.3 (1.4-3.8) 1.9 (1.5-2.2) 1
P. guajava 2.6(1.3-53) 2.1(1.9-2.4)
M. indica 40.1(21.1-93.4) 24.1 (20.3-27.8)
Zn P. americana  56.0 (24.7-114.8) 32.2(16.9-47.4) 100
P. guajava 59.6 (34.8-86.4) 36.6 (31.3-41.8)
M. indica 5.8 (4.5-7.1) 4.0(3.2-4.7)
Cu P. americana 11.4 (6.6-18.5) 6.8 (6.6-7.0) 20
P. guajava 10.8 (7.8-14.5) 10.6 (9.1-12.1)
M. indica 0.5 (0.4-0.6) 0.2 (0.2-0.3)
Fruit Co P. americana 1.3 (1,0-1.5) 0.5 (0.4-0.5) 1
. P. guajava 2.0 (0.5-4.9) 0.5 (0.5-0.6)
Ki |€|a et al . M. indica 14.7 (10.9-18.5) 12.9 (7.2-18.5)
Zn P. americana 37,3 (12.8-93,0) 22,5(17.8-27.2) 100
2022 P. guajava 29.4 (18.9-50.6) 16.7 (15.7-17.6)
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Lubumbashi : people

Blood and urine contaminations
for people in contaminated
districts of Lubumbashi (Banza
et al., 2009)

Malformations

Mn and Zn effect on birth defects
? (Van brusselen et al, 2020)
Erectile diseases




from industrial past...
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Liege : ...to rise of food transition
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Liege : strong demand for ES

0 formation of soil organic matter
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Liege : strong demand for ES

, %

Ecosystemicservices from collective gardens
Trading cultivation
Cultural inheritage - Self-consumption

Education _Honey

Cultural
Mon-drinkable water
Provision

Leasure

Support Soil Quality | . Fiber production

Reduce disease | ' Organic matter...

Soil fertility ‘Genetic conservation

Reduce sound pollution Ornamental plants

Regulation Micro-climate Medicinal products

C sink

Urban Soil project
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Assessment of frequent content of soil Cd : median Cd in mg/kg




Jardin communautaire de
Bressoux

No direct threshold of content in EU or state regulations for self-
production.
Risk analysis based on scenarios : source, pathway, target
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Liege : food contamination — market gardens

20.12.2006 Official Journal of the European Union L 3645

COMMISSION REGULATION (EC) No 18812006
of 19 December 2006
setting maximum levels for certain contaminants in foodstuffs
(Text with EEA relevance)

(39)  As regard§ lead, lhe SCF adr:rpled an opinion on 19 June (41)  As regards|cadmiuny the SCF epdasseddnitegpinion of
1992 (23} endorgss revagional tolerable weekly 2 June 1995 (2% the PTWI of 7 pgll'kg bw |and rec-
FTXposure to

intake (PTWI) o 25 ]ngl'kg bw pproposed by the WHO ommended greater efforts to reffure

in 1986. The SCFToncuded s opinion that the mean cadmium since foodstuffs are the main source of human
level in foodstuffs does not seem to be a cause of intake of cadmium. A dietary exposure assessment was
immediate concem. performed in the SCOOP-task 3.2.11. In view of this
assessment and the opinion delivered by the SCF, it is

(1)) Reports of the Scientific Committee for Food, 32nd series, Opinion appropriate to take measures to reduce the presence of
of the Scientific Committee for Food on ‘The potential risk to cadmium in food as much as possible.
hhea[%h presented b:‘; [£3c} m fn?d and d"?k' p-7, 32 odf () Reports of the Scientific Committee for Food, 36th series, Opinion
ttp:fec.curopa.cuffood/fsjsciscireportsjsct_reports 32.pd of the Scientific Committee for Food on cadmium, p. 67,
http:/fec.europa.cuffood|fs/sc/scf/reports [scf_reports_36.pdf

EU regulation changed recently : globally more severe and introduction of
numerous classes of vegetables
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Liege : food contamination - gardens i%

Lots of analytical
results show non-
conformity of
vegetables

Biomonitoring of population revealed high impregnation in As, Cd
and Pb




ACCUEIL

Liege : food contamination — market gardens

VIDEO AUDIO MON CHOIX CHAINES

REGIONS LIEGE

Les normes en métaux lourds
menacent les maraichers en région

liégeoise
A |
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Par Marc Mélon avec C. Adam

Organic farming
~ 100 farms
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What solutions ?

Eliminate the pathways

T

Jat Hydroponic tests in Lubumbashi Crop cultivation in containers in Trooz
b\ PhD thesis Mununga (ARES project)
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What solutions ?

Relationship between Cd in salad & soil pH
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Fig. 2. Schematic of the rhizosphere, showing the various exudates and how they can influence abiotic factors and mechanisms in the soil-
solution interface. Legends: OC =organic carbon; C" =cation; A~ =anion; L™= ligand; pe =redox potential. Modified from Hinsinger (2001).
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What solutions ?

Amending soil to modify bioavailability of contaminants

. Biochar amended soil . ’
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Results so far show that sanitary thresholds are difficult to satisfy and pose
real questions about their relevance.
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To conclude

It seems important to be communicate clearly and honestly —
exageration about supposed benefits of treatments / technologies.

Abrupt change Constant decline
T - _ L N

Should we support food citizenship or follow health regulations ?

RHR ... DR

CONTROL Compost Biochar

NTO WT1 WmT2 WT3 WMT4 WMT5 WT6 MT/

Time and additional data are needed prior to make decisions.



