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                    Abstract
Mathematical models of micro-nutrient uptake by plants have been based on models designed for uptake of major nutrients. This poses a number of problems, as the behaviour of micro-nutrients in the rhizosphere is different, particularly with respect to interactions between solid and solution compartments. There is no standard procedure for the measurement of soil parameters that affect the supply of micro-nutrient from the soil. The Dynamic Plant Uptake Model (DPUM) presented here can use soil parameters for micro-nutrients that are measured under similar conditions to those that apply during plant uptake, as, for example, by the technique of DGT (Diffusive Gradients in Thin-films). The construction and practical applications of the model are discussed in the context of mathematical simulations of realistic situations. The simulations have been used to investigate conditions under which uptake of zinc by a zinc hyperaccumulator (Thlaspi caerulescens), and a non-accumulator plant (Thlaspi arvense), is limited by either processes occurring in the plant or in the soil. The size of the solid phase reservoir of zinc, and the rate at which the solid phase reservoir responds to zinc depletion in the solution phase, are important in determining the soil solution concentration at which the plant uptake kinetics begin to limit the uptake of the metal. The relative importance of advective transport of zinc from the surrounding soil to the root–soil interface depends on both the size of the solid phase reservoir and the speed at which the soil responds to zinc depletion in the pore water. These results have been used to assess conditions where DGT is likely to behave as a reliable surrogate for the transport and metal release processes that affect plant uptake.
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                    Abbreviations
	DGT:
	
                    Diffusive Gradients in Thinfilms

                  
	DIFS:
	
                    DGT Induced Fluxes in Soils

                  
	DPUM:
	
                    Dynamic Plant Uptake Model

                  
	
                    K
                    D
                  :
	
                    The solid-solution phase partitioning coefficient

                  
	
                    T
                    c
                  :
	
                    The time needed for the partitioning components of K
                                 D to reach 63% of their equilibrium values, assuming the solution concentration is initially zero. Mathematically defined as the inverse of the sum of the rate constants

                  
	
                    K
                    m
                  :
	
                    The Michaelis–Menten constant

                  
	
                    I
                    max
                  :
	
                    The maximum flux of ions in to a root

                  
	
                    C
                    E
                  :
	
                    Effective concentration
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