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Introduction

Water stress is among the dominant yield limiting factors in global crop production. A fundamental understanding of root water uptake (RWU) is therefore
needed to enable breeding of drought resistant plants and to improve irrigation strategies. In this context physical models of root system Hydraulic Architecture
(HA) have been recently developed to simulate the RWU. We propose here a new modelling strategy dedicated to the optimization of HA.
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Complex root hydraulic architecture

Root growth model + Root hydraulic conductivities + Macroscopic parameters calculation
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Both models can be submitted to optimization under
volume constraint and in a given range of root
growth parameters, mathematically:

Optimal root parameters are then found

either analytically (single root problem for

“..__| two different hydraulic properties, left) or

numerically (complex root architecture,

right). The sensitivity of the objective

Subject to: function to the root parameters are
Vroor = Yo obtained at the same time.

Objective function examples:

Conductance

max(Kys) or max(Vsoy) explored by SUF

Apparent Conductance

RGparamp = RGparam < RGparamy Length

Model validation

The optimization algorithm is capable of retrieving
the best parameters predicted by the analytical
solution (left).

%@0 The optimization procedure leads to the best

o oo hydraulic architecture for a given volume.
Performance can be effectively compared thanks

N to a 3D-detailled RWU model (RSWMS (right),
o & javaux et al., 2008)
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Conclusion Anew method has been developed to select the best HA in a range of growth parameters and for a specific hydraulic behaviour.
Such a model can now be used to respond scientific questions such as “What is the best sowing density of a given phenotype?” or
“What is the importance of root angle or growth velocity rate for water uptake ?”
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