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The classical model for root uptake of solutes from the soil supposes a cylindri-
cal root surrounded by soil through which the solute diffuses and is taken up in a
Michaelis-Menten process. The conventional modeling of solute uptake does not con-
sider biogeochemical interactions, e.g. root-induced chemical changes in the rhizo-
sphere. These changes can be for example acidification or exudation of organic anions
which interact with the solute ions. These processes change the chemical characteris-
tics in the rhizosphere and therefore affect the uptake. Some more sophisticated mod-
eling approaches are needed to incorporate multiple interactions between plant roots
and the surrounding soil. Therefore, available coupled speciation-transport codes that
include the interactions between multiple components in the rhizosphere, can be used.



Examples of such codes are ORCHESTRA, PHREEQC, MIN3P, or HP1. The aim of
this work was to validate different approaches that can be used to implement a cylin-
drical root in these coupled speciation-transport models using the analytical solution
of the solute uptake by a single root as reference. The uptake of K and Ca into the roots
was implemented in the different models and calculated for a defined set of parame-
ters. The results were then compared to the analytical solution. The validation results
together with the description of the implementation of root uptake will be very useful
for researchers working on rhizosphere-soil interactions and help to ease modeling of
chemical processes in the rhizosphere.


