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Initial Conditions
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Randomly selected
REV from geometry

Periodic BC

Film/Leaf Boundary Condition
N = hm,cun'cle (CGIu,Ieaf - CGfu) or 0
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Plant surface N, =0
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@ = Bacteria (spherocylinder shaped)
=== = available nutrients (Sugar, Nitrogen, Oxygen) in liquid film

I - impermeable (to bacteria and oxygen) cuticle

L===1=REV (Computational domain, does not include leaf)




Problem Formulation/Schematic




Geometry Acquisition from uCT




Numerical Implementation

Import geometry
Randomly place bacteria
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Governing Equations

Carbon (Glucose), Nitrogen (Ammonium), Oxygen, and Chemoattractant Transport
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Governing Equations
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Pseudomonas fluorescens
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Results, contd. |.

Growth Gradients Dispersion




Conclusions/Challenges |.

- Geometry has limited effect on colony morphology

- Through a mechanistic model, most food safety
growth models can be reduced to a single individual
based model instead of needing a database

- Internalization and dispersion is only understandable
through an IbM that incorporates nutrient and
chemoattractant concentration fields
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