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TheProblem

Globalagriculturerelieson syntheticPlantProtection

Products (PPP)for plant diseasecontrol to support

sustainable yield productivity. Farmers and crop

advisors follow conventional crop protection

strategies that were established after the Green

Revolution (1950-1960), maintaining significant use

of PPPs despite the negative impacts on the

environmentandhumanhealth. Thisclearlyindicates

that more sustainable PPPsshould be used under

common rules for safer and more efficient

application.

Routes of environmental contamination from PPPs

Grape downy mildew (A), 
Alternaria leaf blight (B) and 

apple scab(C, D)

APPLYfor developing three new smart sprayers for

precise PPP field use by optimizing the spray

configuration,characterizingdroplet size,adjustingnozzle

types and air-support systems,implementing developed

software andhardwaresolutionsfor drift control, variable

rate application,sectionanddroplet sizecontrol.
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SELECTfor determining the appropriate PPPformulation (synthetic

and biological)with increasedspecificityand improved environmental

performance (e.g. with reduced effects on non-target organismsand

natural resources),the dosageand the timing of the application for

eachdisease,after continuousfield experimentswith PPPs, as well as

PPPresistancetesting.

DETECTfor identifying and localizing the disease

infection severity, developingan advancedportable

disease detection system mounted on a tractor

based on spectral images analyzed using pattern

recognitionand deeplearningtechniquesto achieve

high-speedandaccurateinfection detection.

PREDICTplant diseasesoutbreak using a

DSSthat receivesinformation from disease

prediction models,micro-climate data, data

by a detection system and end-users

testimoniesthrough anApp.

OPTIMAOverallObjective

The overall objective of OPTIMAis to develop an

environmentally friendly Integrated Pest

Management(IPM)framework for use-casesin Apple

orchards, vineyards and open-field carrots by

providing a holistic approach which includes the

major elements related to integrated disease

management:

(i) combineduseof bio-PPPsandsyntheticPPPs,

(ii) DSSfor diseaseprediction,

(iii) spectraldiseasedetectionsystems,

(iv) precisionsprayingtechniques.

DSS accuracy level 

Imaging disease detection system (left) of a 
heavily diseased cyclamen plant. Plant part 

segmentation on a sweet-pepper crop (right).

ASSESSfor evaluatingthe IPM systemregardingits direct and indirect impactsand risksfrom a

life-cycleperspectiveconsideringhumanhealth, environmentalandeconomicimpactsandrisks.

Smart sprayer concept ideas 

TheApproach

TheproposedIPM systemconsistsof innovations in

DSSfor diseaseprediction, early diseasedetection

methods, alternative synthetic PPPs and

substituting/supportive bio-PPPs,optimized dosage

and timing of treatment schemes, and smart

sprayingapplicationsof PPPsto improve deposition

and coverage, while reducing the risk of

contamination.


