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Can we extend these concepts
to study the plant behaviour !
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framework situation




Introduction Experiences Perspectives Conclusions

Objectives
Can we extend these concepts
to study the plant behaviour !
Conceptual Proof of Real
framework concept situation




Introduction Experiences Perspectives Conclusions

Objectives
Can we extend these concepts
to study the plant behaviour !

Conceptual Proof of Real
framework concept situation

Experimental
platform




Introduction Experiences Modelisation Conclusions

Experimental platform

1 Zea mays +

S0cm

L Rhizotrons F




Introduction Experiences Modelisation Conclusions

Experimental platform

1 Zea mays + Light Transmission
Visible light
(W)
_______________ |
ey Rhizotron
: \/
_ CCD camera
H Rhizotrons |




Introduction Experiences Modelisation Conclusions

Experimental platform

1 Zea mays + Light Transmission - -
N Visible light
W)
_______________ |
ey Rhizotron
: \/
_ CCD camera
H Rhizotrons +




Introduction Experiences Perspectives Conclusions

Uptake overview

Water uptake follows a downward dynamics
during a water deficit episode
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Local uptake analysis

Root data

Local analysis
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Kr influences local uptake rates
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Uptake rate influences water depletion

Water depletion around the roots
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Water depletion influences dynamics
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Integration of root and soil parameters
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Integration of root and soil parameters
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Integration of root and soil parameters
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Integration of root and soil parameters
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Integration of root and soil parameters
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Integration of root and soil parameters
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Practical implications at the plant scale

Influence uptake dynamics

|5




Introduction Experiences Perspectives Conclusions

Practical implications at the plant scale

Influence uptake dynamics = | Change soil properties

|5




Introduction Experiences Perspectives Conclusions

Practical implications at the plant scale

Influence uptake dynamics ->

|5




Introduction Experiences Perspectives Conclusions

Practical implications at the plant scale

Influence uptake dynamics ->

\

Change root characteristics

rties

|5




Introduction Experiences Perspectives Conclusions

Practical implications at the plant scale

Influence uptake dynamics -»> eRLoperties
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Influence uptake dynamics -»> eRLoperties

\

Change root characteristics

Change root architecture

King et al.2003, Ann Bot 91 (3) Computer modeling

_Bermier etal.2009,ield Crops Res 110 can be used to

design water
Change Kr and Kx extraction strategies

:Richards et al., 1989, Aust | Agr Res 40
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Modelling as an ideotype design tool
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Modelling as an ideotype design tool
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Take home message

Uptake pattern matters

Need to integrate root system architecture
and hydraulic properties (root and soil)

Importance of multi-scale and space-time
dynamics

Experimental and modeling tools are available
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Uptake overview

Water uptake follows a downward dynamics

7% of roots in depleted areas increases with time
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Why does “radialness™ matters?
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Conductivities along a root
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Soil conductivity (Ks)
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Integration at the root system level
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Water preferably takes the path
i of maximum conductance

(for a given A)

\j The lowest conductance will be
the limiting factor
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Practical implications
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Influence uptake dynamics
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Change root architecture
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Practical implications

Influence uptake dynamics ->
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