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In a real world, what are we doing in IPM?
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Classic methods

Controlling insect pests
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Alternative methods

Agrochemicals

Agronomic practices

Agronomic practices

Parasitoids

Predators

Entomopathogenic fungi

Entomopathogenic bacteria

One common denominator:

Effective only on certain life stages!

© Nicolò Di Sora



Chapter 2: How do we improve models?
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Chapter 2: Insect population 
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- Insects are ectotherms

- Their life cycle is divided in 
stages

- Life stages can be identified

- May be divided in sexes

Legs: 3 pairs

Wings: 0, 1, or 2 pairs

Antennae: 2

Body segments: 3

- Not all the species are pests!

Insectkit

Distinguishing marks:
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What is an insect?
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Different sizes

Different shapes

What is an insect?
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From the insectkit, to the model:

- Each compartment is an identifiable life stage

- The flux of individuals depends on environmental and biological factors

- The model is a system of chained Ordinary Differential Equations (ODEs)

…
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https://doi.org/10.1016/j.ecolmodel.2021.109673

https://doi.org/13.3390/agronomy12102298
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Open questions:

• Insects move!

Drosophila suzukii

Modelling insects
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Neighbouring fields in a real case

Neighbouring fields according 
to the model
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A step forward in the theory:

https://doi.org/10.1016/j.ecoinf.2022.101703

Open questions:

• Time zero of the infestation
• Initial abundance

Modelling insects: they also move!
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In a real world, what are we going to do in IPM?
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Chapter 3: Future perspectives
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Limitations:

• Models only describe phenomena

• Open loop simulations make bad predictions

• Open field means open populations!
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Modelling insect pests: from description to 
prediction

Hint:

• Measurements are rudimental, but helpful

• Data can update model estimations
Task:

• Revise the model to include noise

• Build a model for each monitoring techniqueChapter 3: Future perspectives
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Modelling and measurements: Project PestFinder
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Extended Kalman Filter… and Drosophila suzukii!

https://doi.org/10.1016/j.ecoinf.2023.102310
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Two step algorithm:

• Prediction
• Correction

Result:

• More precise model 
estimations

• Lower dependency on 
initial conditions
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Future perspectives

Next steps:
 

• Use models to drive monitoring
 

• Improve the data collection protocols
 

• Include pest management strategies into models
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Modelling is an essential part of precision agriculture:

• Can support and be supported by new technologies
• Drives decisions on IPM

Multidisciplinary research can improve:

• Measurements
• Model estimations

Our mission:

• Promote the interaction among different fields of research
• Enhance data collection and sharing
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Take home message



- Thank you! -

More about me:

Google Scholar: https://bit.ly/GScholar-
LucaRossini

ORCiD: https://orcid.org/0000-0003-2558-7111
Modelling insect populations
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