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Esempi per la difesa
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Sistemi Orticoli
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Ambiente di coltivazione

• Suolo-Aria (Ambiente Fisico)

• Piante-fauna-microfauna-microorganismi (Ambiente Biologico)

• Interazioni - Input - Managing (Condizionamento)

Black Box or Green Toolbox?
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Dir 128/2009/EU – Green Deal 

Sustainable use of pesticides
What?
▪ Development of new methods to reduce crop dependence from chemicals

▪ Operator training ▪ Best practices

One Health
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Agricoltura Digitale

Monitoraggio dei «segnali» dalla «coltura» e/o dall’«ambiente»
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Digital Technologies in Agriculture

Spettrometry

Decisional Support System(DSS)

Big Data

Imaging Non-imaging

Internet of things
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Sensori
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Tecniche spettrali

Health

DISEASED
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Vegetation indices
Index  Formula  Target  Reference 

AI Anthocyanin index (AI) (R600−R699)/(R500−R599) Anthocyanin  Gamon and Surfus, 1999 

ARI 
Anthocyanin Reflectance 

Index (ARI) 
(1/R550)-(1/R700)  Carotenoids 

 
Gitelson et al., 2001 

CAR Simple ratio 515/570 R515/R570 Carotenoids 
 Hernandez – Clemente et 

al., 2012 

DVI 
Difference   Vegetation 

Index 
R782− R675 

Plant vitality,  

chlorophyll 

 
Tucker, 1979 

FWBI1 
Floating-position water 

band index (FWBI1) 
R900/min (R930−R980) Water 

 
Harris et al ., 2006 

FWBI2 
Floating-position water 

band index (FWBI2) 
R920/min (R960−R1000) Water 

 
Harris et al ., 2006 

G 
Simple Ratio 550/670 

Greenness Index 
R550/ R670 

Plant vitality,  

chlorophyll  

 
Smith et al., 1995 

GI Greeness index R539/ R682 Plant vitality  Zarco-Tejada et al., 2005 

Green- 

NDVI 

Green Normalized 

Difference Vegetation 

Index 

(R750− R550)/(R750+ 

R550) 
Vegetation 

 
Buschmann and Nagel, 

1993 

HVI 
Hyperspectral Vegetation 

Index 
R743/ R692 Plant vitality 

 
Gitelson et al., 1996 

LIC3 
Simple Ratio 440/740 

Lichtenthaler indices 3 
R440/R740 Carotenoids 

 
Lichtenthaler et al., 1996 

LRDSI 
Leaf rust disease severity 

index (LRDSI) 
6.9 × (R605/R455) − 1.2 Rust severity 

 
Ashourloo et al., 2014 

MCARI 

Modified Chlorophyll 

Absorption in Reflectance 

Index 

R712x(R712−R682)−0.2x(

R712− R539)] / R682 
Chlorophyll 

 

Daughtry et al., 2000 

MCARI1 

Modified Chlorophyll 

Absorption in Reflectance 

Index 1 

1.2 x [2.5 x (R800− 

R670)−1.3 x (R800− 

R550)] 

Plant vitality,  

Chlorophyll 

 

Haboudane, 2004 

MSAVI 
Modified Soil Adjusted 

Vegetation Index hyper 

0.5x[2 x R800+ 1 −√(2 x 

R800+1 )x 2 − 8 x (R800− 

R670)] 

Healthy 

vegetation,  

reduces soil 

noise 

 

Qi et al., 1994 

mSR705 
Modified Simple Ratio 

705 

(R750− R445)/(R705+ 

R445) 
Vegetation 

 
Wu et al., 2008 

NDVI 
Normalized Difference 

Vegetation Index (NDVI) 
(R800-R670)/(R800+R670) 

Plant vitality,  

Chlorophyll 

 
Rouse et al., 1973 
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Lattughino IV gamma
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Rucola IV gamma
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Caso studio:

Rhizoctonia/Rucola Sclerotinia/Lattughino Sclerotium/lattughino
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Applicazione di Tricoderma spp. come agenti di biocontrollo
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Rhizoctonia/Rucola + Sclerotinia/Lattughino + Sclerotium/lattughino

Regressione tra previsione vs osservazione degli output del 
modello di Machine Learning realizzato con le reti neurali
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CompostLaminarina Fungicidi

Trichoderma
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Internet of things
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Drone leggero
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Grazie!

catello.pane@crea.gov.it




