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Hand-held devices
 an image treatment 

software (canopy status)
 an application for tablet/PCs (guidance for 

scouting activities on the plant status and the 
presence of diseases and insect pests)  

Web-based tool
 hosts  the technological infrastructure of the DSS
 provides decision supports and alerts on the basis of mathematical models 

and of the best options for managing the vineyard according to the IP



 Designed as a tool (does not replace the decision 
maker)

Web based [available 7 days/7, 24 hrs/24]
 Continuous flow of information from the vineyard 

to the DSS
 Holistic vision of grape cultivation problems
 User-friendly interface 
 Involvement of potential final users



1. Measures for prevention and/or suppression of 
harmful organisms

2. Tools for monitoring
3. Threshold values as basis for decision-making
4. Non-chemical methods to be preferred
5. Target-specificity and minimization of side 

effects
6. Reduction of use to necessary levels
7. Application of anti-resistance strategies
8. Records, monitoring, documentation and check 

of success



Monitoring tools

Models 

 Thresholds

Source: European Commission (2009) Draft Guidance Document - Development 
of guidance for establishing Integrated Pest Management (IPM) principles. 



Low temperature injuries 
Water stress

Severity and timing of summer pruning 
(leaf removal and cluster thinning)

Downy mildew, Powdery mildew, 
Grey mould

Grape berry moth, Mediterranean 
vine mealybug, American 
grapevine leafhopper 



 Formulated on the basis of model output
 The models working within the DSS receive weather and soil 

data in real-time by the WSN installed in the vineyard

 The epidemiological and plant models were 
developed and validated at UCSC 
(published in peer-reviewed journals)

 Based on the best options for managing the 
vineyard according to the IP



www.modem-ivm.eu
info@modem-ivm.eu





A vineyard grown:

 on an uniform piece of land (e.g., soil conditions)

 with the same variety 

 with the same training system

 cropped in an uniform manner all season long



 Site attributes

 Vines attributes





1. Synthetic information

2. Detailed information

3. Support

Fuzzy-based 
appropriateness 

of fungicide spray



 Plant phenology

 Residual fungicide protection

 Disease risk

Method: multi-criteria  decision making based on
Fuzzy Sets Theory



Downy Mildew
PRESENCE OF LESIONS
 No 
 Yes, without sporulation
 Yes, with sporulation

Powdery Mildew
PRESENCE OF ASCOSPORIC LESIONS
 No 
 Yes 

PRESENCE OF CLEISTOTHECIA
 No
 Yes, yellow bodies
 Yes, brown bodies
 Yes, black bodies

The system works with no 
scouting data. Scouting 
increases the system’s 
performance



Participatory action research:

 insight on users’ decision 
making process and criteria 
adopted to define 
the need of acting

 assessment of 
the willingness 
of adopting a DSS



 Establishment of DSS practical impact and market 
credentials

 seminars and visits 
to demonstration vineyards

plot managed according to 
the vine manager’s usual practice 

VS
plot managed considering 

the decision supports



 Implementation of the IP principles:
 maintenance of the natural resources for future grape 

production 
 better use of resources (i.e., soil, water, biodiversity, etc)
 rational use of plant protection products

 Providing criteria for justifying actions
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