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XXI secolo   viticoltura di precisione 

- Impianti di precisione            laser, GPS 
- Gestione remota                    satelliti, GPS, GIS, sensori remoti 

- irrigazione 
- concimazione 
- difesa 
- gestione  della chioma 
- vendemmia 
 

 
 
> UNIFORMITA’ DI PRODUZIONE 

  



Fertilizing       Leaf removing 

Harvest Pruning      Spraying 
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Sugar mapping 
Acidity mapping 
Yield mapping 
 

Rate applied 
 

Rate applied 
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Treatment plan 
 
 
 

Treatment plan 
 
 
 

Application plan 
 
 
 

Increase Quality 
Increase customer profit 
Reduce carbon footprint 
 

+ Others ( weather, knowledge, soil mapping….) 
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New Holland, 2011 
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Impianto al laser 



Impianto al laser 













From Brambley 





Matese et al., 2009 
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From Ralph Brown 



From Ralph Brown 



From Ralph Brown 



Pseudo-color NDVI image of vineyard with fully developed canopy, January 
1999. Good indication of vine size as well as overall vigor. 

From Hall et al. 



From Brambley 



From Roczen 



From Ralph Brown 



26/08/2009 

<- 1 MPa 
-0,6-0.8 MPa 
-0,4-0,6 MPa 
-0,2-0,4 MPa 
>-0,2 MPa 

Baralon et al., 2011 



Cluster 
exposure 

Green  
leaves 

Yellow-wilted 
 

leaves 
Canopy 
porosity 

Tardaguila et al 2010 AJEV 



Tardaguila et al., 2011 



Georeferenced data using GPS 

Tardaguila et al., 2011 



stressed 

non-stressed 

Ochagavia et al., 2011 
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TUFO 
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MEDIO IMPASTO 
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• IMPIANTO BARBATELLE RT 
• IRRIGAZIONE RT 
• SEMINE RT 
• CONCIMAZIONI RT 
• VENDEMMIA RT 
• TRATTAMENTI RT 
• DISERBI RT 
• POTATURA MECCANICA RT 
• GESTIONE DEL VERDE RT (def. e cim.) 

Per gentile concessione di  Andrea LONARDI  
Coordinamento Viticolo GRUPPO ITALIANO VINI 





Dualex ® and Multiplex® (Force-A, 
France) 

OenoFoss™ & Winescan™ (FOSS, 
Denmark) 

http://www.force-a.eu/
http://www.force-a.eu/
http://www.foss.dk/
http://www.foss.dk/


Polyphenolic Meter Alcyone PM-03 (Caeleno, Italy) NIR-CASE (SACMI, Italy) 

http://www.caeleno.it/
http://www.sacmi.com/


Texture Analyzer (Stable Micro Systems, UK) 

http://www.stablemicrosystems.com/


Sequential 
irradiation of 
samples with   
 UV    365 nm,  
 blue  450 nm, 
 green 515 nm, 
  orange 630 nm 
LED radiation 
It measures the 
 re-emitted red 
and  
far-red light 
(fluorescence) 
of the bunch 

Multiplex3 ® 
FORCE-A 

Multiparametric Optical Sensor 

Agati et al., 2011 



400 500 600 700 800

ABS Anth + Chl F 
- Chl F 

Comparison of the 2 fluorescence signals provides an 
index of the Anthocyanin content 

Chlorophyll Fluorescence-based Method 

anthocyanin
s 

chlorophyll 

Green LED Orange LED 

red berry cross section 

Agati et al., 2011 



hand-held 
grapes on vine 
 
(leaves) 

harvested grapes 

GPS inside   -> geo-localized  ->  maps 

vehicle-mounted 
(leaves) 

grapes on vines 
 

removed leaves harvested grapes 

Type of Multiplex measurements 

Tuccio et al., Australian Journal of Grape and Wine Research , 17, 181–189, 2011 
Bramley et al., Australian Journal of Grape and Wine Research , online: 21 JUL 2011, 
DOI: 10.1111/j.1755-0238.2011.00158.x Agati et al., 2011 



quality forecast & selective harvesting forecast 

Hand-held measurement Vehicle-mounted Multiplex 
leaves removed 

intra-plot action: 
• zones delineation 
• plot fractioning 
• subplot allocation 
• selective harvesting 

Map generation 

Agati et al., 2011 



A 4.6-ha plot of Sangiovese in 
Tuscany, ANTH distribution from 6200 clusters measured with a hand-held Multiplex  
in October 2010 just before harvest. Red color indicates higher Anth content. 

Quality zone delineation 

Agati et al., 2011 



ANTH spatial distribution 
 

2.2 ha Tempranillo 
sampling grid with 20 m interval 

 
Ayegui (Navarra, Spain) 

J. Baluja et al.  
Using a fluorescence proximal sensor to study the spatial variability of grape phenols 
in a Tempranillo vineyard 
 8th European Conference on Precision Agriculture, 11th - 14th July 2011, Prague 

Agati et al., 2011 



Bramley et al., Australian Journal of Grape and Wine Research , online: 21 JUL 2011, 
DOI: 10.1111/j.1755-0238.2011.00158.x 

Spatial variation of the ANTH Multiplex index for the Syrah cv in Australia, 2010 season. 
On-the-go sensing during harvesting of a 8.2 ha plot with a Multiplex mounted on the 
discharge conveyor of a Gregoir G65 harvester.  

Red colour indicates larger skin 
anthocyanin content. 

Agati et al., 2011 



Latina, Roma 
07 August 2009 

Chardonnay 

Sauvignon 

White grapes 
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More and less sun-exposed sides of bunches 
same plot, same date 

FLAV flavonol Multiplex index 

Agati et al., 2011 



Contact 
probe 

Spectralon® R 
standard 

Spectrometer 
fibre-optic 

detector R+T 

Halogen light 
source 

Strever, 2011 

Leaf Composition 



With the collected data the customers create 
a « Quality  Mapping» by dividing the field 
in 2 zones (MQ) 

Airplane 
picture 
Satellite picture 
Manual  
samples 
NIR Sensor 
(inboard, with a 
tractor) 
Magnetic 
sensor 

Continuous crop weighing 

Quality Mapping: 
(MQ’) 

Grape 
Harvester or 

Tractor 

Precision fertilizing 

Adapted Trimming, 
Pruning 

Grape 
harvester 

Mapping  
MQ, MQ’, My 

Precision spraying 

GPS or DGPS 

Year N 

Year N+1 

Map MQ 

-Crop image analysis 
-Sugar, PH…: NIR sensor 

for the crop 
-NDVI measurement 

Yield Mapping: 
(MY) 

A 
B 

GPS or 
DGPS 

Crop A Crop B 

 POLYVALENCE  

Qadd 
(Base on sugar 

analysis) 

% A 
sulfate 

% B 
sulfate 

New Holland, 2011 



Crop 
A 

Crop 
B 

Quality A 
Quality B Antenna NH162 

PFS  
Precision farming 

system 

Transversal conveyor 
Carry over from GE 

The map is loaded on USB flash drive for use 
in the HQS machine. Equipped with the GPS 
technology, the grape harvester knows its position 
and reads the map to determine A and B quality 
grape areas. Automatically, the harvester moves its 
conveyor to the right or to the left according to the 
map information. New Holland, 2011 
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