
● Drought impacts maize production worldwide

● Structural (architectural traits) and functional properties  
(hydraulic traits) of root systems are good targets to improve 
drought stress tolerance

● An efficient  quantitative tool to estimate the  impact of a 
specific root trait on the plant tolerance to stress is missing

Novel analytical tools to identify key plant root traits to minimize water stress 
over the whole crop cycle 
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MAize Root System Hydraulic Architecture soLver
Coupling of the root system architectural (CRootBox, Schnepf et al. 2017) and 

hydraulic (hybrid, Meunier et al. 2017) models 

Bridging the gap(s) between root traits and plant 
tolerance to drought stress

The implicit model catches the root system hydraulic (Krs= 
conductance, zSUF= depth of water uptake) and architectural (Vrs = 
root system volume) macroscopic properties:

Macroscopic properties of maize root systems can be captured by 
analytical relationships linking local traits and plant-scale 

properties.

from traits to drought tolerance

INPUTS
Literature and experiment-based calibration

Hydraulic traits Architectural  traits

Plant root hydraulic conductance evolution
Water uptake distribution with time 

Soil volume invasion with time

 Comparison of strategies under different climatic conditions
Optimal definition of root traits for certain environments

                             https://plantmodelling.shinyapps.io/marshal
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