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1. Introduction 3. Computing Electrical Anisotropy (EAF) using Finite Element Model e
igure 2:
a) 0 ) T [*Brassica - b b) ST \ a) Finite element model of root
* We hypothesize that anisotropy in effective electrical 0.05 - " (\4‘ , bicolor v £X ‘,,,‘:éf(‘,!(" ( architectures for different plant
conductivity (EC) of soil-root medium contains o= [neeels A AR species. 50'":' blac:< Imed :
information on root architecture and thus can be used — = _ s element mesh represents plate electrode for
] X . E.0_15 ﬁ%@ | = oS j‘%ﬁv h»}%@ computing effective anisotropy
| | e A AAY ' b . .
or phenotyping root systems. = _0.20 . o0 ' X ?B —~ E %xg‘ggg%‘%ggg%%gggr (EAF-eff) while black circles
* To support our hypothesis, we performed 2D finite- 095 = K (| o %%}%i’ﬁi'ﬁ%‘%%% represents point electrode for
element modeling of these properties in terms of EC N Zea mays A 3*5’“‘?@%1&%‘% e computing apparent anisotropy
d|5tr.|b.Ut|0n for a se.rles of simulated rOO’F Systems., with 08 7 NN { Z_“ﬁ mays 0.12 R A SRR e e b) Zoomed view showing cortex and
explicit representation of the root architecture in the | o o o o stele structures. EC of cortex is
.. : 1 0.1 0 0.1 -0. .05 -0. : -
finite-element mesh (See Methods for details). 0.1 0 905 0005 0050004 -0-1 0 01 006 008 0.1 taken as 1/3 the EC of stele.
X [m] X [m] X [m] X [m] X [m] X [m] X [m]
2. Methods Synthetic root architecture generation using 4. Measured EC-root of Maize root segments 6. AC Parameter Results (Complex EC)
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Figure 1: Flow chart of method used.

experiment.

e Our model with synthetic roots shows, hig
Geometrical Anisotropic factor and Fracta
Further, the correlation factor depends on t

7. Conclusions and Perspectives

ne soil EC contrast.

n correlation (>0.6) can exist between the geometrical indices, namely
box counting dimension, and the electrical anisotropic factor (EAF).

e |t is evident from the model that different root architecture forms cluster on Geometrical index vs Electrical
anisotropy plots demonstrating the ability of electrical method to differentiate different root systems.

e Our simulation with point electrode (EAF-app) and plate electrode (EAF-eff) shows similar results, thus it is feasible

to partially deduce root geometry with point electrode. Our next step is to validate this study with a real
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