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ABSTRACT

In this chapter we present a novel method for modelling of the devel opment
of olive fly—Bactrocera oleae (Gmelin)—based on artificial life technique.
The fly's artificial life model consists of a set of distinct agents, each
representing one phaseintheinsect’slifecycle. Each agent isdefined mainly
by two internal state variables: health and devel opment. Smulation results
have provided development times and mortality rates that closely resemble
those observationsin biol ogical experiment. Themodel presented hasproven
to offer good results in replicating the insect’s behaviour under monitored
climatic conditions. The model’ s potential uses are discussed.

INTRODUCTION

Pest management and control, asit is readily understood, are vital to a
sustainedagricultura productionsince, withoutit, long-termreliabl eincomecannot
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beensured. Nowadayschemical protectionisthemost widely usedmethodfor pest
control. However, control methodsrelying ontheuseof chemical productspose
ahealthrisk for manand animals, unnecessary treatmentsincrease production
costs, causemoreenvironmental pollution and canlead to the devel opment of
resistance to pesticide. Therefore, it becomes more and more important and
necessary toknow or estimatethestate of pest popul ation, becauseifthecontrol
actionisappliedat thecorrect moment, areduced numberof pesticidetreatments
canachievethesamelevel of pest control.

Olivegrowingisanimportantactivityfortheeconomic, social andecol ogical
well-beingof theM editerraneanregion. It representsarel atively cheap sourceof
highquality vegetabl efat, anditsimportancespanstheareasof agricultureandfood
industry. I'n Portugal this crop represents asignificant proportion of the total
agriculturd production. Thealivefly, Bactroceraoleae,isgenerdly consderedthe
most damaging of the insect peststhat attack the olive trees. Its attacks may
potentially accountfor 50-60% of thetotal i nsect pest damage, causingareduction
inthenumber and/or sizeof thefruits, with asubsequent reductioninyieldand
quality of thefruitandoil (Michelakis, 1986; Bento, 1999).

Simulationmodel shavebeenintroduced asaway to assessitscurrent state
of pest popul ationand estimatetherisk based onclimaticdata, especialy insome
cases, theided timingfor tregtingacropisacertainstageof theinfestation’ slifecycle
that isnot easily detectablein thefield. The quality of adecision support tool
concerningthetimingandkind of crop-protectionactionsarehighly dependent on
theeffectivenessof thesmul ationmodel usedtoassessandforecast thedevel opment
of crop pests.

BACKGROUND

Traditiond mathematica anddatistical popul ationdynamicsanays smethods
may satisfactorily reproducetheobserved behavior. M ost of thesemodel saimat
describingtheevol ution of the parasite popul ation asawhol e, using statistical
interpolationor differentia equationsmethods, inorder tofindaset of equationsand
parametersthat correctly fit the avail abletest data. The main problemsof this
approacharethelack of biol ogical significanceof theresulting systemsandthe
difficulty intestingtheresultingmodel s, requiringextens veperi odsof climaticand
biological datatoincreasetheconfidenceinthesystem: Mostof thetime, italways
fal stoestablishacorrespondencebetweenitslow-leve causesandthemacroscopic
parameters involved in the model (Pitzalis, 1984; Crovetti, 1982; Dicola &
Crovetti, 1984).

Furthermore; usingasinglesimulationmodel asthesoleindicator for crop
control decision shoul d beavoided; combination of bothtraditional assessment
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