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Agenda 

•Why calibrate? 

•Determining the correct water rate 

•Winegrape case study 

•Nozzle selection criteria 

•Canopy coverage assessments 

•Lunch 

•Field demonstration of calibration 
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Calibration 

Optimum efficacy: 
• Timing 

• Dose 

• Coverage 

Factors affecting amount of chemical 
impacted: 
• Chemical concentration (amount / 100L) – label 

rate 

• Spray volume 

Legislation 



Canopy Spraying 
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Water Rate 

Different size canopies 
need varying water rates 



PAGE 6 

Water Rates 

 

•New label format for Australia 
–Dilute rate: amount per 100 L  

–Concentrate spraying has maximum concentration specified 

–Chemical rate per hectare deleted 

–Spray quality now specified on new registrations 
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Water Rates 

 

•Distance calibration 

•New mind shift 

•Litres / 100m / m of canopy height 
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Water Rates 

80 to 120 

60 to 90 

40 to 60 

20 to 30 
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Water Rates 

•Suggested dilute spray volumes 
(wetness) L/100m/m 

 
–Grapevines 20 - 30 

–Almonds 20 - 30 

–Citrus 30 - 50 
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Water Rates 

•Spray Volume Calculator (L / 100m of row) 

 
l/min 

3 

km/h 

4 

km/h 

5 

km/h 

6 

km/h 

7 

km/h 

8 

km/h 

60 120 90 72 60 51 45 

80 160 120 96 80 69 60 

100 200 150 120 100 86 75 

120 240 180 144 120 103 90 

140 280 210 168 140 120 105 

160 320 240 192 160 137 120 
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Canopy Spraying 

Other useful formulae 
–Length of row / hectare (m)  =  10 000 ÷ row 

spacing (m) 

–Number of tanks required  = 

 total row length x spray volume ÷ volume of tank 
÷ 100 

         (m)                (litres/100m)          (litres) 

          

–Litres / hectare = litres / 100 m ÷ row spacing x 100 
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Nozzle Selection 

1. Determine water rate required 

2. Choose spraying speed 

3. Determine flow rate required 

4. Choose spraying pressure 

5. Calculate nozzles needed 

 

•Does it match the pump specifications? 
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Nozzle Selection 
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Canopy Spraying 
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Canopy Spraying 
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Canopy Spraying 

• Air & Coverage 

–Large volume 

–Low velocity 

–High turbulence 

–Air profile and targeting 
 

• Air & Power 

–Large volume at low velocity 

–No ducting and bending 

–No pressurising 
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Spray Drift 
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Spray Drift 

•Fate of spray droplets 

 Body of table: L/100m-1 Red Scale 

hand wand 

Oscillating 

Boom 
Airblast 

Amount applied 775 665 386 

Calculated tree capacity 366 366 403 

Estimated total amount 

sprayed on trees 

(including branches) 

324 317 210 

Volume on ground 444 175 15 

Balance 8 173 161 
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Spray Drift 

 

•Reducing spray drift 
–Increase droplet size 

–Turn off nozzles not aimed at the canopy 

–Match air volume to the canopy 

–Match air and spray profile to the canopy 

–Alter spraying speed 

–Turn off air at end row 
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Spray Drift 

 

•Reducing soil contamination 
–Decrease droplet size 

–Use lower spray volumes 

–Match air and spray profile to the canopy 
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Case Study – Wine Industry 

•Standard PTO airblast common 

•New technology introduced (multi-heads) 

•Water rates  Speed No. Rows  

•Cost of application  efficiency, disease control  

•Drift potential  
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Case Study – 27 Ha wine grapes 

Equipment Water Rate 
(L/Ha) 

Speed (kph) Hours Cost @ $25/hr 

Airblast 1000 4 30 $750 

Single row 
Turbomiser 

500 6 18 $450 

Two row 
Turbomiser 

500 8 8 $200 

?? 333? 10 6? $150? 



Canopy 
Coverage 

Assessments 
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Canopy Coverage Assessments 

Contracted Geoff Furness to rate canopy coverage 

•UV dye sprayed and assessed with a black light 

•Four types of airblasts 

•Variables Speed, water rate and nozzle choice 

•Tree height 6 – 9m 

•16 treatments 

•4480 leaves collected and visually assessed 

•3200 fruit assessed 
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Sampling 

•Top third 

 

•Middle third 

 

•Bottom third 

 

•North, East, South, West 
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Assessments 
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Canopy Assessments 

•UV dye droplets on almond fruit 

 

 

 

 

 

 
 

    

Bottom, outer canopy 

outward facing inward facing 
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Canopy Assessments 

•UV dye droplets on almond leaves 

bottom third of outer canopy  
top third of outer canopy 
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Nozzle Size 

What effect does 
NOZZLE SIZE 

have on 
coverage? 
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Nozzle Size 

•Smaller nozzle sizes produce fine to medium 
droplet: coverage,  drift potential,  distance 

•Larger nozzle sizes produce coarse to very coarse 
droplet:  coverage,  drift potential,  distance 

•Which is best?? 
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Canopy Spraying – Nozzle choice Pt1 
Treat 

# 

Machine Tree 

Height 

(m) 

Canopy 

Height 

(m) 

Canopy 

Density 

Nozzle 

Array 

Speed 

(km/hr) 

Water 

Rate 

(L/100m) 

1 Engine fan 

airblast 

9.2 7.7 Sparse/ 

Medium 

Standard 5.5 12.8 

2 Engine fan 

airblast 

9.2 7.7 Sparse/ 

Medium 

Fine* 5.5 13.1 

3 Engine fan 

airblast 

5.8 5.0 Medium Fine* 5.5 17.3 
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Engine Fan, 5.5kph, Coarse Nozzles, Large Trees 
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Engine Fan, 5.5kph, Fine Nozzles, Large 
Trees 
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Engine Fan, 5.5kph, Fine Nozzles, Medium Trees 
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What about 
coverage on 

the fruit? 
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Combined Fruit Coverage 
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Combined Fruit Coverage 
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I have a PTO 
airblast… 

what is my 
coverage? 
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Canopy Spraying - Current 
Treat 

# 

Machine Tree 

Height 

(m) 

Canopy 

Height 

(m) 

Canopy 

Density 

Nozzle 

Array 

Speed 

(km/hr) 

Water 

Rate 

(L/100m) 

1 PTO driven, 

twin fan 

airblast 

6.0 4.5 Medium Standard 5.5 19.3 

2 PTO driven, 

twin fan 

airblast 

6.0 4.5 Medium Fine* 5.0 19.3 

3 PTO driven, 

single fan 

airblast 

6.0 4.5 Medium Standard 5.5 19.3 
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PTO Twin Fan, 5.5kph, Coarse Nozzles 
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PTO Single Fan, 5.5kph, Coarse Nozzles 
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PTO Twin Fan, 5kph, Coarse Nozzles 
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PTO Twin Fan, 5kph, Fine Nozzles 
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Combined Fruit Coverage 
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“You want to do 
what??” 

 

“Towered sprayers 
in almonds won’t 

work!!” 
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Canopy Spraying 
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Canopy Spraying 
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Multi-Head Fan, 5kph, Fine Nozzles 
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What effect 
does  

SPEED  

have on 
coverage? 
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Canopy Spraying - Speed 

Treat 

# 

Machine L/100m/m 

tree 

height 

Spraying 

Speed 

(km/hr) 

Canopy 

Height 

(m) 

1 Engine driven, 

twin fan airblast 

20 3.5 7.7 

2 Engine driven, 

twin fan airblast 

20 5.5 7.7 

3 Engine driven, 

twin fan airblast 

20 7.5 7.7 
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Engine Fan 3.5kph, 20L/100m 
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Engine Fan 5.5kph, 20L/100m 
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Engine Fan 7.5kph, 20L/100m 
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AirOFan 4.6kph, Custom Setup 
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Combined Fruit Coverage 
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Combined Fruit Coverage 
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What effect does 
WATER RATE 

 have on 
coverage? 
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Canopy Spraying – Water Rates 

Treat 

# 

Machine L/100m/m 

tree 

height 

Spraying 

Speed 

(km/hr) 

Canopy 

Height 

(m) 

1 PTO driven, single 

fan airblast 

20 5.5 4.5 

2 PTO driven, single 

fan airblast 

25 5.5 4.5 

3 PTO driven, single 

fan airblast 

30 5.5 4.5 
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PTO Fan 5.5kph, 20L/100m 
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PTO Fan 5.5kph, 25L/100m 
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PTO Fan 5.5kph, 30L/100m 
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PTO Fan 5.8kph, 23L/100m, Low 
Fan Speed 
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Combined Fruit Coverage 
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Combined Fruit Coverage 
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Summary – Water Rates 

•20L/100m/m canopy looks okay for engine 
driven airblasts 

•25-30L/100m/m canopy height is the best for 
PTO airblast AT 5.5kph 

•Both types of airblast DON’T achieve adequate 
coverage to consider concentrate spraying 
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Summary – Speed 

•3.5kph is best for engine driven airblasts at 
20L/100m/m canopy  

•PTO airblasts have only been assessed at 
5.5kph.  Need to assess lower speeds. 



PAGE 69 

Summary 

•Difficult to spray top third of canopy with 
current technology 

•Spray from bottom upwards and top 
downwards?? 

•New technology or a combination of new and 
old needed to get even coverage 

•Need to take into account impending off-target 
drift regulations 
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Thank You & 
Questions 

SD & ML Pearce 

Pty Ltd 


