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1. Context

Banana: major staple food in the tropics
Burrowing nematodes (Radopholus similis)

e 60% of global crop losses
e Obligate root endoparasites < 1mm
e Life cycle: 20-25 days

Control

Chemical nematicides

Soil sanitation & vitroplants

Tolerant or resistant banana varieties
Biostimulants (to enhance plant defense)

A: Jesus, Sustain Dev 2014; B: M. MacClure, Univ. Arizona; C: Zhang, EJPP 2012

2. Research questions

» How do nematodes affect banana
root growth?

3. Epidemiological model

MU mortality U

State variables
infestation S: healthy roots
I: infected roots
.-A Nr: free nematodes

» How to control nematodes to
optimize profit?

Approach
e Epidemiological model
e Optimal control theory

Nr: infesting nematodes
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4. Equilibria and stability
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— Yield (proxy: ftS) with optimal control almost at pest-free level



