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Introduction

It is well kwon that he spreading of sewage sludg@rban compost on agricultural soils increasesr ttotal
concentration in trace elements, but the effe¢he$e products on metal bioavailability is stilclear. To assess
the contamination risk for the humans via the fobdin, we need first to predict the uptake of fsdftmm soils
by crops. Mathematical models of micro-nutrientalqet by plants have usually been based on modeigneeis
for uptake of major nutrients (Barber 1995) [1] they need a complete set of parameters. An inaitonique,
DGT (diffusive gradients in thin-films) developeg Bavison and Zhang (1994) [2] measure directlyrtretal
flux to a surface, mimicking the diffusive flux the roots.

The aim of our work was then to propose a simplg teamodel the uptake of cadmium and lead in aoitss
amended with sewage sludge and urban composts D8iAgmeasurements and root surface.

Material and Methods

Field experiment

Wheat was planted in pots on sandy soil sampleaounated by urban compost or sewage sludge amensme
over a twenty year period (experimental site of ins, Bordeaux, France, SOERE-PRO). The chemical
compositions of soil solution were monitored ove28day culture of durum wheat in soils. DGT desiogere
placed weekly directly on pots.

Modelling

To model the uptake of trace metal in the soil, agsumed that roots absorb all the metals presethieat
surface through the diffusive and convective fluxéke total metal uptake Q is then the sum of thetain
guantities arriving through mass flow {Recivd and the metal quantities diffusing through th# sothe roots
(Qdiffusive) .

Free Cd" and PB" solution concentrations were assessed by calonlatsing the Visual MINTEQ V.2.30
geochemical model.

Results

The convective flux of metallic ions was less ti2&% for Cd or 3% for Pb. The diffusive flux modellasing
the DGT flux and root surface area resulted in sssful prediction of total metal uptake by youngeatplants
but the surface take into account was differeneddmg on the metal. For Pb, the total metal acdatiom was
correctly estimated considering that only the aplesorbed the metal. For Cd, the better estimatias faund if
we consider that the total root surface absorbribal. This could be due to different mechanismghefplants
for the uptake of these two unessential metals.

Conclusion and perspectives

In the case of moderately contaminated soil, DGplieation offers the possibility of a simple tesbpedure to
assess risks of metal transfer to plants and thesnter in the food chain. Moreover, it makes isgible to
predict the quantities of cadmium or lead accunedldtty plants.
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