
Experimental Set Up:  

• One seed inserted at a depth of 6 cm in the 

center of the column 

• Column size: diameter 44 cm; Height 40 cm 

• Moisture at 40% of maximum water holding 

capacity (MWHC) equivalent to 14% 

volumetric water content. 

• Weekly irrigation and weighting 

• Experiment duration: 30 days 

 

 

Model Set Up: 

• Domain geometry 

• 2D-Axisymmetrical vertical flow (Plane: XZ) 

• Richards‘ equation for single phase flow with van Genuchten-Mualem  

    model for parameterization of water retention and hydraulic conductivity functions. 

• Soil hydraulic parameters were estimated by Rosetta pedotransfer function. 

• Static root water uptake distribution, stress function for root water uptake according to Feddes. 

• Space discretization: Galerkin finite element method (FEM). 

• Time discretization: implicit scheme with automatic time stepping. 

• Freundlich adsorption isotherm. 

• Release of PPP from treated seed  and biodegradation were modelled  

     as first order decay process. 
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• The simulation results of water content and mass distribution of IMD 

and CTD  in soil agreed well with the measured data.  

• The solute transport in soil under the experimental condition is 

dominated by diffusion. 

• The simulations indicated that the implementations of plant uptake and 

the release rate had a substantial influence on the water and mass 

distribution of the compounds in the soil. 

• Thus the direct determination of root distribution and release rates is 

likely to improve the simulations as is expected for the use of a dynamic 

root growth model. 

Results 

• Seeds are usually treated with Plant Protection Products (PPPs) before plantation to reduce  their undesired potential 

environmental exposures through drift or run-off/erosion and to increase their efficacy by providing higher concentrations at 

vicinity of the plant roots. 

• A Lab soil column experiment was performed [1] with corn seeds treated with imidacloprid (IMD) and clothianidin (CTD). The soil 

moisture and mass distribution of IMD and CTD were measured at end of the experiment.  

• In order to better understand the release and translocation processes of PPPs in soil around the treated seed at the presence of 

root plant uptake, the experiment were modelled with HYDRUS 2D software [2].  

Introduction 

• Investigate the applicability of 

HYDRUS 2D for detailed 

investigations of transport processes  

at the vicinity of treated seeds. 

• Gain insights in the behavior of active 

ingredients when applied as seed 

treatment. 
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• 2D profiles (XZ plane) of  (from left to right) root water uptake, soil water content ,  CTD concentration  

     and spatial root water uptake distribution. 

Soil Sampling Equipment: 


