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Can we use ERT to measure root zone
competition in fields with multiple crops?

YES



easure root zone
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Climate

ERT measurements
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4 contrasted cases

bare soil maize maize, chili, Leucaena

+ fertilizer + fertilizer - fertilizer
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Soil moisture depletion
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Water depletion during growing season
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Water depletion f(distance to hedge)?
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Water depletion vs. plant performance
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Carbon isotopic ratio of C4 plants

Air: constant ratio of carbon isotopes (R)

13
0°C = (Rmmple - l)xlOOO with R = uc
RPDB C
No stress: same ratio 13C/!2C in plant cells }513C -13
Water stress: stomata close
-> fractionation by diffusion

-> discrimination against 13C _ 513(:\
by enzyme RuBisCo

-> leaky bundle sheath cells

N stress: photosynthesis is shut down } 513C /v
-> less discrimination against 13C




Grain carbon isotopic ratio (613C)
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YES

.. We can retrieve patterns of water depletion
.. we can quantify differences between
cropping systems
.. combination with 6'3C techniques:
nature of competition can be identified






* Detailed experimental design is necessary.
Garré et al. (2012) VZJ 11 (4)

* Uncertainties in conversion WC = f(EC, ...)
Garré et al. (2013) VZJ 12 (2)



INVERSION

PEDOPHYSICAL
RELATIONSHIP

00
Uncertainties in conversion WC = f(EC, ...)

Injected current T) Measured voltage

ELECTRICAL CONDUCTIVITY

e S~ Temperature

Different heating

Surface conductivity under different crops

Structures + Heterogeneity!

Pore water concentration
Assumption of * cte concentration

< Water :(;1% Sufficient after rain events?

Garré et al. (2013) VZJ 12 (2)




Example: Heterogeneous profiles

Pedophysical functions
for 2 horizons

Not so easy to delineate horizons in the profile
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©Seth, street art Paris

BUT...

further
research!
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