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Netherlands:
What is the 

drift reduction 
potential?



Gideon van Zyl

Gideonvz@procropsa.co.za

Poles:
What does it 

cost?
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Germans:
Does it improve 
deposition and 

efficacy?
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UK:
Does it improve 

workflow/ 
logistics & 

reduce labour 
input?
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Spanish:
How practical is 
it implement?



Development/advancement in spray application is in the 
eye of the beholder

Drift reduction

Spray deposition & efficacy

Practicality

Cost

logistics



Development/advancement in spray application is in the 
eye of the beholder

Spray deposition & efficacy

Practicality

Drift reductionCost

logistics

It does not matter how cool the tech is…
These are the deciding factors if new tech is 

implemented or not by growers



Example: UAVsSpray deposition
 & efficacy

Practicality

Cost

logistics

Drift reduction/
operator exposure



Example: UAVs – It ticked the boxes..

• Drift potential & operator exposure
• Operator dermal exposure 200 times less than 

handheld applicator
• Off target drift significantly less than helicopter and 

conventional applicators
• Less noise pollution
• Higher exposure to bystanders within 5 m

• Logistically UAVs easier to use

Lower deposition from top to bottom of canopy

• 7 times lower spray deposition than 
with conventional spray application 
bunch zone

• Poor efficacy

• Not practical for individual farmers 
due to  EU legislation to operate 
own UAVs ≈



What advancements are applicable to our scenario?

Advancements that can improve:
1. Correct sprayer selection
2. Improve logistical throughput without compromising spray 

deposition
3. Prepare our growers for drift mitigation legislation possibly 

impacting exports to sensitive markets



Most important development/advancement in 
application to date is understanding & implementing 

Canopy Adapted Spraying

Air volume/speed too high, spray 
speed too slow, blows through 

bush

Air volume/speed too low, spray 
speed too fast, poor canopy 

penetration

Air volume/speed, spray speed in 
equilibrium, canopy penetration 

optimal

Matching water volume, sprayer speed + air 
output to the canopy

Purpose: Maximise the ratio of deposited 
droplets versus the amount released. Minimise 
the amount lost to blow through, blow off and 

drift 



Canopy Adapted Spraying



Canopy Adapted Spraying

Implementation of new/tech/advancements in spray 
application is moot if CAS is not implemented



Canopy Adapted Spraying (CAS)

Air volume/speed too high, spray 
speed too slow, blows through 

bush

Air volume/speed too low, spray 
speed too fast, poor canopy 

penetration

Air volume/speed, spray speed in 
equilibrium, canopy penetration 

optimal



Canopy Adapted Spraying (CAS)

8 km/h; 330 rpm PTO

6 km/h; 540 rpm PTO



• Mission > Load droplets into an airstream > carry droplets 
into & onto target > to be intercepted with minimal 
resistance and losses

• The sprayer must not remove deposited droplets from the 
target
• (The fan is not an air-force)

• Sprayer air volume and profile must match canopy volume 
and profile 

• The angle of airflow must be as low as possible in relation 
to the top of the canopy.

Sprayer choice (CAS)



Dr
ift

• The angle of airflow must be as low as possible in relation 
to the top of the canopy (less than 40%)

• Lower working height

• Low deposition quality & high variation in deposition 
uniformity

• High air volume/speed needed to reach top of trees

• Excessive spray drift

• Blow off and blow through

• High energy cost

Blow throughBlow off

Sprayer choice (CAS)



Height (3.5 m)

Depth (2.5 m)

• Calculate air volume needed:

• Theoretical speed? 5-6 km/h?

• Air volume needed = 43 750 m3/h

Air volume needed (m3/h) = Sprayer speed (km/h) × tree height (m) × width 
(m) × 1000

Sprayer choice (CAS)



Advancements that can assist in CAS
Assisting the grower to choose the right sprayer

Objectives
• Classify sprayers according to performance
• Encourage renewal of sprayers to better performing 

& canopy matching systems
• Provide growers with a tool to help with system 

setup
• Provide a tool for French authorities to monitor 

sprayers
• Totally up to the manufacturer to take part
Consumer protection



Advancements that can assist in CAS
EvaSray VITI & Orchard test bed

Hedge rows
Collection 
sections



Advancements that can assist in CAS
EvaSray VITI & Orchard test bed



Advancements that can assist in CAS



Advancements that can assist in CAS
MABO Test bench

Air momentum

Spray volume distribution



Advancements that can assist in CAS

Useable air flow with sufficient air speed

Too low air speed – not useable

Axial fan sprayer directly from the manufacturer Same fan adjusted to best possible settings



Advancements that can assist in CAS



Advancements that can assist in CAS
Local evaluations

Sprayer 1Sprayer 1L Sprayer 2 Sprayer 3 Sprayer 4 Sprayer 5

TRV 1874 L/ha
600 L/ha @ 3x
6 km/hPros…

• Very accurate

Challenges:
• Expensive

• Laborious (can take up to 
a month!)

• Manufactures usually not 
very keen on sharing the 
data



Critical factor to ensure accurate spray application
Speed depends on:
• Sprayer air volume output (m3/h)

• Condition and slope of orchard floor
• Row spacing
• Logistics (number of sprayers available vs effective spraying time)
• Canopy volume, complexity and density

Allowable spray speed (km/h) = Available air volume (m3/h)/
1000 × tree height (m) × width (m)

Sprayer speed (CAS)



• High profile sprayerwith 
theoretical air volume of 36 200 
m3/h (low fan @ 540 rpm)

• 5.95 km/h
• Realistic in scenario?

• Low profile axial fan theoretical 
air volume of 48 200 m3/h (low 
fan @ 540 rpm)

• 7.92 km/h
• Realistic in scenario?

Height (3.2 m)

Depth (1.9 m)

Sprayer speed (CAS)



Matching sprayer speed to canopy – evaluate visually
• Start at 540 rpm, high fan selection > if excessive, move to low fan selection…
• Keep below calculated allowable ground speed

Sprayer speed (CAS)



Matching sprayer air volume to canopy
• If speed is not enough to bend air column into 

canopy
• Gear selection: Low and high gear
• Blade pitch

• Narrow angles less air (28.5 ˚)
• Wider angles more air (38.5 ˚)

• Blade diameter
• Larger diameter = higher air volumes

• PTO manipulation
• Slower PTO revolutions = less air
• Has impact on delivery and mixing capability of 

pump (L/min)

Sprayer air volume (CAS)



Matching sprayer air volume to canopy – evaluate visually
• Especially top of trees!
• Low profile and high profile sprayers with top airflow angle > 40˚

Sprayer air volume (CAS)



• The 3 to 4x concetration guideline is 
used when deciding on water volume 
choice for high density orchards...

• TRV = 1628 L/ha

• Recommended water volume 450-600 
L/ha

• 3-4x concentration at 100% of HVR.

Row width (3.5 m)

Height (3.2 m)

Depth (1.9 m)

TRV = Height (m) x Width (m) x 937/Row width (m)

Spray volume (CAS)



Spray volume (CAS)

• TRV = 2343 L/ha

• 650 to 750 L/ha

• 3-4x concentration at 100% of HVR.

• There can be high variation between 
orchards in relation to water volume 
choice.

• Measure TRV regularly and adapt as 
necessary.

Height (3.5 m)

Depth (2.5 m)

Row width (3.5 m)

TRV = Height (m) x Width (m) x 937/Row width (m)



• Same nozzle top to bottom

• Use hollow cone systems from 
reputable manufactures

• For example Albuz ATR
• Use fine to very fine droplet spectrum

• Stay in pressure range recommended 
by manufacturer – replace when 
needed

Spray volume (CAS)
⁄𝐿 min 𝑝𝑒𝑟	𝑛𝑜𝑧𝑧𝑙𝑒 =

Speed k ⁄m h ×Row	spacing m ×Spray	volume	( ⁄L h a)	
Factor 600 ×No. open	nozzles



What advancements are applicable to our scenario?

$450 000 MiniGuss + SmartApply acquired but not set up 
correctly?

What are you gaining? 



Advancements that can assist in CAS
Canopy volume/density sensing technology

Ultrasonic sensor, Laser scanner (LIDAR)
• Detecting and measuring the distance to the target canopy

• Measure canopy position and canopy contour at different heights and determine canopy 
volume and gaps between trees



Advancements that can assist in CAS
Precision application

Variable rate application systems (combined with canopy sensing technology)

• Spray pressure adaptation (on-the fly calibration) to manipulate spray volume at varying 
sprayer speeds

• Individual nozzle selection (on/off switching)/Electrical or Pneumatic selection of multiple 
nozzles



Advancements that can assist in CAS
Canopy volume/density sensing technology



Advancements that can assist in CAS
Individual nozzle selection

• 3 nozzles per nozzle position – nozzle selected by 
the created precision map

• Spray volume reduction per ha up to 33% from 
constant rate

• What would the influence be of green inner rows 
and weed control throughout the season?



Advancements that can assist in CAS
Smart Apply



Advancements that can assist in CAS
Precision application

Variable rate application systems (combined with canopy sensing 
technology)
• For example, a BRAVO 180
• Allows for variable speed spraying
• Auto calibration keeping spray volume per ha constant

• Cons: Limited by nozzle selection & specific pressure use spectrum 
of selected nozzle

• Can only be used on systems with correct air volume/speed = 
momentum based on canopy volume



Canopy Adapted Spraying (CAS) – the Benefits
• Increases work rate
• Optimal water volume, sprayer speed and air volume

• Reduces the risk of operator contamination

• Reduces exo- and endo spray drift
• Where lower air volumes & correct nozzle layout is used
• If lower air volume @ lower PTO/RPM selection is used

• Reduces noise emission

• Reduces bystander conflict (nosy neighbours)

• Possibility of reduced fuel consumption, time and input cost.


