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2017 - Production area for EU Member States (1000 ha) 
Total 3D area: 10,8 Mha 

Last update 30.10.18 
Extracted on 04.11.18 
Source of data Eurostat 
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Area (Mha)  - source: Eurostat (2103), IdesCat (2016) 

EU-28 EU South España Catalunya 

Agricultural Area 175.35 76.89 23.30 1.15 

3D Crop land 9.51  8.70  4.26  0.27 

3D / AA (%) 5% 11% 18% 24% 
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Summary 

• Cropping structures: extreme differences 
• Spraying equipment & efficiency 
• Principles for dose expression and dose adjustment 
• DOSA3D 
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Extreme differences through growing stages 

Peach, from March  to October 2016 ES-Sunyer 

March April 

July 

h = k 
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Volume rate: 800 L ha-1 

PULVEXACT Project (2002-06) 

Leaf deposition for early & full leaf stages 
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HARDI - IRIS   

MAKATO 

HARDI - MULTIOUTLET BBCH 30 -40 BBCH 70 -80 

Leaf deposition early & full leaf stages 
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Almonds, October 2016 ES-Alcanó 

Hedgerows for pome & stone fruits 
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DE- Lindau 20150716 

July 2011 ES-Lleida 

2.0 m 

2.1 m 
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ES-Gratallops 20160901 FR-Epernay 20110803 

AU-Langenlois 20161020 ES-DO Txacolí 20160727 

DE- Lindau 20150717 
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ES-Raïmat 20170621 

ES-Rioja 20160626 

ES-Conca Barberà 20140717 

ES-Raïmat 20180809 
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El volum de vegetació a tractar, Vv (m3/ha), es calcularà amb l’expressió següent: 
 

𝑉𝑉𝑣𝑣 = 𝑥𝑥 × 𝑧𝑧 ×
10000
𝑐𝑐

 

On: 
x representa l’amplada de la capçada a mitja alçada (m), 
z, l’alçada de la capçada (m) sense comptabilitzar la distància entre la superfície del 
sòl i el límit inferior de la capçada, 
c, l’amplada dels carrers mesurada entre peus (m). 
 

 

 

 

 

Oliveres (2) - plantacions en espatllera 
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Citrus, August 2016 ES-Tortosa 

3.0 m 

Globular shaped near hedgerow 

Hazelnuts, August 2016 ES-Puigpelat 

4.0 m 

Hazelnut 
picture 
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El volum de vegetació a tractar, Vv (m3/ha), es calcularà amb l’expressió següent: 
 

𝑉𝑉𝑣𝑣 = 𝑥𝑥 × 𝑧𝑧 ×
10000
𝑐𝑐

 

On: 
x representa l’amplada de la capçada a mitja alçada (m), 
z, l’alçada de la capçada (m) sense comptabilitzar la distància entre la superfície del 
sòl i el límit inferior de la capçada, 
c, l’amplada dels carrers mesurada entre peus (m). 
 
 

 

 

 

 

Cítrics (1) 
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Cítrics 
       

 
      

             
           

 
          

             
            

 
 

                
                 

         
 

Ic Capçades denses Capçades poc denses 

Ubicació interior i exterior 0,30 0,20 

Ubicació exterior 0,20 0.10 

 
 
 
Volum de caldo a aplicar per hectàrea 
 

𝑉𝑉 = 𝑉𝑉𝑣𝑣 × 𝐼𝐼𝑐𝑐  
 

             

L m-3 
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Oliveres (1) – fase experimental , arbres aïllats 

        
 

                 
                      

                   
                  

 
cilindre / cilindro / cylinder esfera / esfera / sphere 

  

Volum (Vc)  = π x r2 x z Volum (Vc) = 4/3 x π  x  r3  

 

              
  

               
              

              
 

 
             

 
 

 
        

       
 

      
 
             
          

 
       

 
  
         

 
                 

           
 

 Capçades denses Capçades poc denses 

Ull de gall (repilo) 0.12 0.11 

Resta de plagues i malalties 0.11 0.10 

 
 

          
 
 

 
 

             

L m-3 
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Summary 

• Cropping structures: extreme differences 
• Spraying equipment & efficiency 
• Principles for dose expression and dose adjustment 
• DOSA3D 
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‹Nº› 
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August 2014 ES-Tortosa  July 2013. ES-Alcarràs  

ABS 
Efficiency = 40-55% 
1200 L ha-1 

ABS w/ deflectors 
Efficiency = 55-65% 
800 L ha-1 
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July 2017 ES-Avinyonet DO Penedés 

Hydraulic nozzles 
Efficiency = 60-75% 
500 L ha-1 

July 2017 ES-Raïmat DO Costers del Segre 

Hydraulic nozzles 
Efficiency = 40-50% 
450 L ha-1 

April 2014 ES-Raïmat DO Costers del Segre 

Hydraulic nozzles 
Efficiency = 40-60% 
300 L ha-1 

Recycling tunnel 
Efficiency = 85-90% 
200 L ha-1 

June  2015 ES- Raïmat DO Costers del Segre 
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Summary 

• Cropping structures: extreme differences 
• Spraying equipment & efficiency 
• Principles for dose expression and dose adjustment 
• DOSA3D 
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EPPO document 2001/8780  
Mentioned by Gabriele Kovacs and Gregor Kral (background paper) 
 
“the ideal method for expression of the dose 
• should take account of the total leaf area in relation to 

the field area  
• but should be sufficiently simple to be understandable 

on the product label 
• practical for farmers. 
• It should also take account of the efficiency of spraying 

technique” 
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Adjusting (adapting) the dose 
Factors to be taken into account 

• phenological stage  
• trees conduction 
• equipment (sprayer) 
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Position of Spanish authorities for dose expression 
 
WG on Expression of Dose 

• Agriculture Ministry 
• Research Institutes 
• AEPLA (chemical industry) 

 

To keep on the concentration rate (%) always associated to 
the volume rate (ha-1) 
 
To adjust the dose to the crop by the volume rate 
 
Next: to develop an harmonized tool for adjusting volume 
and dose rates 
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LIDAR data recording for structures characterization (more than 55 orchards & vineyards) 

right        

Previous works - PULVEXACT Project (2002-2006)   

Canopy characterization 
Gap detection 
Leaf area measurement 
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OPTIDOSA Project (2007-10) 
Real LAI measuring & crop parameters correlation 

Picking-up  
leaves to measure 
real leaf area (LAI) 

 
Pear  

Apple  
Peach  

Grapevine   
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Sanz R, Llorens J, Escolà A, Arnó J, Planas S, Román C, Rosell-Polo JR (2018) LIDAR- and non-
LIDAR-based canopy parameters to estimate the leaf area in fruit trees and vineyard. 
Agricultural and Forest Meteorology (Ref:  AGRFORMET-D-17-00952R2). 

Height 
Width 
Gaps 

Leaf area 
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R² = 0.48 

0.0 1.0 2.0 3.0 4.0 5.0 
0 
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15000 

20000 

25000 

LAI measured 

Fruit & grapevines (n=55)  
LWA 

OPTIDOSA Project (2007-10) 

h 

Leaf Wall Area (LWA) 
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h 

Canopy solid housing (CSH) 

90 % gaps 

33 % gaps 16 % gaps 

hz 

w 

w 
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y = 1.59 
R² = 0.87 
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y = 1.38x 
R² = 0.79 
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porosity 
(%) 

Until petals fallen (BBCH: 10-69) 80 

To fruit half final size (BBCH: 71-75 ) 40 

To harvesting (BBCH: 76-89 ) 10 

Until begining flowering (BBCH: 11-53) 80 

Flowering (BBCH: 55-69 ) 40 

From fruit set to harvest (BBCH: 71-89 ) 10 

Porosity assessment 
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Efficiency (E) 

Canopy dimension 

Pest with additional volume 
requirement (R) * 

Sprayer performance 

Addition of adjuvant  (Co)  

Efficiency (E) = 45 ÷ 70% (85%)  

* Yellow spider mite 
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Effective dose deposition 
1. High density droplet net: 100 impacts cm-2 

2. Robustness, mean droplet dimension: 225 µm Ø 

⇒ Base dosing:  0.6 µL cm-2 = 60 L ha-1 

⇒ Two leaf sides: 1.2 µL cm-2 = 120 L ha-1 
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Ex.: Spray applications (7) during the growing season 
(pear orchard, cv. Williams) 

early medium full leaf 

750 L ha-1 

600 L ha-1 

500 L ha-1 
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𝑉𝑉 (𝐿𝐿〖 ℎ𝑎𝑎〗^(−1))=𝑚𝑚𝑎𝑎𝑥𝑥 [200; (120×𝐿𝐿𝐴𝐴𝐼𝐼)/𝐸𝐸] 

early medium full leaf 
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www.dosa3d.es 

AgVance 
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• 7 cultius: vinya, fruiters (4), cítrics, olivera 
• Accessible en parcel·la (app) 
• Usabilitat (flexibilitat dades dimensionals) 
• Estadis vegetatius: inicial, intermedi, final 
• pop-up descriptius 
• producte fito, fitxa registre 
• garantista (hipòtesi més desfavorable) 
• convertidor (..., TRV, LWA) 

 
• link a quadern de camp (futur) 

smartpones 
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DOSA3D - Reference trials (2016-18) 
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Agrupacions de Defensa Vegetal 
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Standard dose 

DOSAFRUT 

Reference (untreated) 

Standard dose 

DOSAFRUT 

Reference (untreated) 

DOSAFRUT  reference  trials (2009 -2016) 
Bioefficacy  (27) & chemical residues on fruits (7) 
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Albinyana, 19 juny 2018 

Albinyana pol 5 pa 14 
ADV Baix Penedès-Garraf (2018) 

4 tractaments polvorització 
1 sofre pols 

Reference trials grapes (2016-18) 

• Mildew 
• Powdery mildew 
• Botrytis 
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DO Penedès tracta-
ments 

caldo 
(L/ha) 

VITALPE ECO Santa Fe 
xarel·lo 3 180-290 

VITALPE Torrelavit 
xarel·lo 2 225-285 

ADV Pla Manlleu 
muscat 4 150-250 

ADV B. Penedès -  Albinyana 
macabeu 4 150-250 

ADV Sant Martí Sarroca 
xarel·lo 12 110-220 

DO Tarragona 
ADV Alt Camp - la Secuita 
chardonnay 5 240-340 

DO Costers del Segre 
Codorníu Raïmat (3 anys) 6 250-425 

Ajustament de la dosi 
 
• més freqüent: 20-30% 
• màxim: 75% 

Reference trials grapes (2016-18) 
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