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Avoid profit loss 
Protect the environment 



Why check equipment performance? 

• Avoid profit loss 

– Excess use wastes money 

– Uneven application reduces yield 

– Uneven application reduces quality 

• Protect environment 

– Excess use drives leaching 

– Uneven application increases leaching risk 



 





 

Application Rate – kg/ha 

Application Uniformity – C.V. 

 



Performance Indicators 

• Application Rate 

– Kilograms of fertiliser per hectare covered 

• Application Uniformity 

– Coefficient of Variation (CV) 

• Nitrogen fertilisers  15% CV 

• Other fertilisers  25% CV 



Uneven Application of Lime 

 



Crop Striping 

Only visible at in-field CV ~ 40% 

Gives yield reduction of at least 20% 

 



Striping 

• Only visible at in-field CV ~ 40% 

– Gives a yield reduction of at least 20% 

 

• Economic impact increases exponentially as 
in-field CV increases 

– Double CV,  4 x economic loss  

– Triple CV,  9 x economic loss 
 

Mersmann et al, 2013 and Yule and Grafton, 2013 

 



Factors affecting placement 



Machine settings 

 



Machine settings 

• Control application rate and spread pattern 
– Bout width 

– Travel speed 

– Machine alignment – horizontal axes 

– Discharge door opening 

– Roller condition 

– Duct design and settings 

– Fan speed 

– Drop tube design and condition 

 



 



Application conditions 

• Impact spread pattern 

– Humidity  

– Ground contour 

– Soil condition especially wetness 

 



Fertiliser characteristics 

• Flow and ballistics affect spread pattern and 
rate 

– Fertiliser density 

– Particle size 

– Particle shape 

– Moisture content 

– Crushing Strength 

– Flow characteristics 

 



Particle Ballistics 

• Ballistics effect greater at higher velocities 

• Blended products with different ballistics 
separate when spread 

– Not wise 

• Potassium chloride and Ammonium sulphate 

– Probably ok 

• Potassium chloride and Urea 



Fertiliser Ballistics and Blends 

• Common materials with different physical 
properties 

– differences significant at 30 - 40m/s 
 

• Unless mixes have similar properties  

– blends not be applied at bout widths > 20m 

Grafton, Yule & Robertson, 2013 



Bout Width 

• 30m bout requires 45m spread 
– 45m spread = 22.5m throw 

 

• To propel particles 22.5m from 1.5m height  
– must leave disk at 60m/s = 216km/h 

 

• At these speeds blended fertilisers separate  
– rate of deceleration through drag due to  

• particle density 
• size and  
• shape 

Grafton, Yule & Robertson, 2013 



Particle Travel at Eject Velocities 

Horiz  

velocty  

AmSulf DAP  MAP KCl Urea  

 

SSP 

1.0mm  

SSP 

2.9mm  

SSP 

4.7mm  

60ms-1  17.0 17.9 18.8 21.8 23.6 17.9 24.0 25.2 

50ms-1  15.3 16.0 16.6 18.6 19.8 16.0 20.0 20.9 

40ms-1  13.1 13.5 13.8 15.1 15.8 13.5 16.0 16.5 

30ms-1  10.2 10.4 10.6 11.3 11.7 10.5 11.7 12.0 

20ms-1  6.9 6.9 7.0 7.3 7.4 7.0 7.5 7.6 

10ms-1  3.1 3.1 3.2 3.2 3.2 3.1 3.2 3.3 

Distances typical fertiliser particles will travel when 
ejected at various speeds, in a horizontal plane  
(from Grafton, Yule & Robertson, 2013) 



Conclusion  

1. Be aware of products’ ballistic properties  

2. Blending products with differing ballistic 
properties increases in-field CV  

3. Increasing in-field CV reduces yield 

4. Cost saving of increased bout widths often 
less than loss from striping 

5. Reducing the number of applications by 
blending fertilisers may also be a false saving 



International Protocols 

• ISO Standard (i) (ISO 1985) 

• ISO Standard (ii) (ISO 1985) 

• ASAE Standard S341.2, (ASAE 1999) 

• European Standard (CEN 1999) 

• Accu-Spread (AFSA 2001)  

• Spreadmark (NZFQC 2006) 

 

• All use catch trays across travel path 



Lawrence 2006/2007 

• 1400 tray matrix used to collect 18 simultaneous transverse 
tests on a Transpread “W” twin chain spreader 

Lawrence, H. 2007  



International Tests: Tray Layouts 

Adapted from Jones, Lawrence & Yule, 2007  



Protocol Comparison 
Standard  

Tray Size a  

Tray  

Frequency a  

Transverse  

Spacing a 

Application 

Rate 

Statistical 

Qualityb 

ISO 5690/1 

(World)  

0.5×0.5m  Cover total 

distributing width 

Continuous 3 fertilisers 

1 pass each 

3 

ISO 5690/2 

(World)  

0.25×1.0ma Cover total 

distributing width 

Continuous 3 fertilisers 

1 pass each 

3 

ASAE S341.3 

(USA)  

> 0.3 m 

< 10% swath 

width 

10 per swath  Uniform 

spacing 

 

1 pass 

4 

ES  

(Europe)  

0.5×0.5m  224 per 56 m (2 

rows fixed)  

Continuous 6 fertilisers 

1 pass each 

2 

Accu-Spread 

(Aus)  

0.5×0.5m  50 (2 rows 50 m 

apart)  

1.0 m centre 

to centre 

600 kg/ha min 
Passes to meet 

1 

Spreadmark 

(NZ)  

0.5×0.5m  60 per 30 m  Continuous 3 fertilisers 

1 pass each 

3 

aLawrence, 2007;  bJones, Lawrence & Yule, 2007 



On-Farm Checks 

• Machine condition and settings 

• Fertiliser properties 

• Application Rate 

• Application Uniformity 



Machine Condition and Settings 

1. Ensure machine is working correctly 

– Components in good order 

– Disks spinning 

2. Ensure machine is correctly set up 

– Horizontal 

– Height 

– Disk vanes 

– Doors 



 





Fertiliser Properties 
• Bulk density 

• Size Guide Number 

• Uniformity Index 



Application Rate 

Mass per area (kg/ha) 

1. Load known quantity of fertiliser 

2. Drive set distance applying fertiliser 

3. Calculate weight of fertiliser applied 

4. Determine Discharge Rate 

5. Determine Application Rate 

6. Compare to Target Rate 



Application Uniformity 

1. Place trays equally spaced across swath 

– Central tray under tractor 

– Equal numbers each side to adjacent runs 

– Record bout width 

2. Drive over trays at normal application rate 

– Record speed 

3. Collect caught fertiliser in labelled containers 

4. Weigh each sample 



Layout 

  
    

  

  

  

  



 



Baffled Collection Trays 



Apply Fertiliser 

• Single pass 

• Application Rate normally used 

• If want more to weigh, drive twice 

• DO NOT increase application rate 



 



 



Weigh Samples 

• Need to be accurate 

– Scales must read to 0.01g 

– Very small quantities 

– Weigh out of wind/air 
movement 

– Easiest inside 



Alternatively Use Volumes 

• Need to convert: multiply by bulk density 



FertSpread 

www.fertspread.nz 



Record Data on Field Sheet  

Download from www.fertspread.nz 

 





Enter Data in FertSpread 

• Log into account (or Register) 



 



 



 



 



 



 
Tray Count 

Tray Size 

Tray Spacing 

Weight Caught 
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Spread Pattern & CV 



Testing Placement Machine 




