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Hydraulics and architecture
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Influence of the soil conductivity
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Javaux et al. 2008, Vadoze Zone J 7

Clay Clay-loam Loam

Simulation with R-SWMS
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Water uptake follows a downward dynamics 
during a water deficit episode

Uptake overview
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Local uptake analysis
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Local uptake rates

Kr influences local uptake rates
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Water depletion around the roots

Uptake rate influences water depletion
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Relative uptake depth

U
p

ta
ke

 d
ep

th
(%

 o
f t

ot
al

 r
oo

t 
d

ep
th

)

0

20.0

40.0

60.0

80.0

0 4 8 12 24 28 32 36 48 52 56 60

R² = 0.9695

R² = 0.9633

Control
Kr+

Hours of water shortage

Water depletion influences dynamics

12

Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux
Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux

PL
A

N
T

Kr+Cont



Introduction Experiences Perspectives Conclusions

Integration of root and soil parameters

13

High uptake rate

Soil water depletion

Local conductivity drop

Uptake moves downward

“Drought” in a wet soil

↑ Kr ↑ RLD↑ Flux

SO
IL

PL
A

N
T

Kr+Cont



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

New insights

14

Kr FluxRLD Soil

Local conductivity drop

Decrease water availability Partial Root Zone Drying

Decrease yield Increase WUE?



Introduction Experiences Perspectives Conclusions

Change soil properties

Change root characteristics

Practical implications at the plant scale
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can be used to 
design water 

extraction strategies 
and ideotypes
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PlaNet - Maize
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Take home message
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Importance of multi-scale and space-time 
dynamics

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

Experimental and modeling tools are available

Uptake pattern matters
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Why does “radialness” matters?
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