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Overview

• Overview of NIRS 

• Development of a ruggedised NIRS capability

• In field testing

• Where next
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Yield mapping is now common

• Provides great understanding of within field variability

• Opportunities to adjust subsequent management options
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Can we extend this to quality?

• Improved  link to management, in particular N

• Potential in the future to separate grain based on quality



NIRS is a well established, robust 

method for grain quality assessment
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• Rapid

• Range of gain and quality 

parameters

• Accurate? 

• No sample prep 

• But…

• Typically lab based 

technology



NIR fundamental principles
Quality parameters are predicted from the optical response of the material (Spectrum).
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NIR fundamental principles

Transmission Reflectance



NIR fundamental principles
Quality parameters are predicted from the optical response of the material (Spectrum).
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Example: Spectra of wheat
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Constituent Sensing of Small Grains 
Field Testing



Knowledge of constituents → utilization/trading based on quality

Storage

BioFuel • Mill
• Malthouse
• BioGas
• Forage

Moisture?
Protein?
Starch?
Oil?

Constituent Sensing of Small Grains



Constituent Sensing of Small Grains



Hopper above sensor

Sensor window

Adjustable, spring-loaded gate 
to control grain flow across 
the sensor window whilst 
maintaining a grain depth of 50 
mm.
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Started with Wheat and Barley in 2019
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Variety – N fertiliser rate interactions
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100 Kg N

200 Kg N

300 Kg N
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10.5 11.5 12.5 13.5

<10.5 >13.5

10 11 12 13 14 15 16 17 18
1 1 .1 1 1 3 .6 3 1 3 1 1 .9 9 1 2 .4 1 9 .2 7 1 2 .8 9 1 2 .7 2 1 2 .4 1

1 1 .1 8 1 3 .8 2 1 0 .5 3 1 2 .7 1 1 2 .1 8 9 1 2 .7 5 1 2 .6 1 1 2 .4 9

1 0 .9 1 3 .8 9 .7 6 1 2 .8 1 2 .2 8 9 .1 1 2 .9 3 1 2 .5 7 1 2 .2 8

1 1 .2 2 1 3 .8 1 1 1 .0 7 1 2 .7 7 1 2 .5 5 9 .1 6 1 2 .6 8 1 2 .4 3 1 2 .6

1 1 .1 9 1 3 .6 9 1 0 .5 1 2 .5 6 1 2 .7 4 9 .3 5 1 2 .8 5 1 2 .2 7 1 2 .8 5

1 1 .0 7 1 3 .1 4 1 0 .7 2 1 3 .0 9 1 2 .8 1 0 .0 7 1 3 .2 9 1 2 .2 1 2 .7 3

1 0 .9 9 1 3 .9 1 0 .7 3 1 3 .2 1 1 2 .4 3 9 .3 3 1 2 .6 2 1 2 .4 9 1 2 .8 6

1 1 .3 7 1 4 .1 6 1 0 .7 4 1 2 .2 4 1 2 .6 7 9 .8 4 1 3 .2 8 1 2 .7 7 1 2 .9 8

1 0 .7 1 1 4 .3 6 1 0 .5 5 1 2 .7 1 2 .8 5 9 .6 8 1 2 .7 1 1 2 .7 7 1 2 .8 3

1 1 .3 7 1 4 .2 6 1 0 .1 8 1 3 .9 5 1 2 .8 1 1 0 .4 6 1 2 .9 4 1 2 .4 3 1 2 .2 4

1 0 .9 9 1 3 .8 4 1 0 .4 1 3 .8 7 1 3 .0 6 1 0 .1 4 1 2 .1 9 1 2 .1 1 1 2 .4 4

1 1 .5 4 1 3 .5 6 1 0 .3 4 1 3 .4 6 1 2 .7 7 1 0 .3 8 1 2 .4 8 1 2 .3 1 1 2 .4 2

1 1 .2 4 1 4 1 0 .1 1 1 3 .6 1 3 .0 3 1 0 .6 1 2 .6 5 1 1 .6 7 1 2 .2 8

1 1 1 4 .7 5 9 .8 1 3 .3 1 1 2 .8 7 1 0 .8 1 3 .0 9 1 2 .4 2 1 2 .3 6

1 1 .2 7 1 4 .3 7 9 .9 1 1 3 .8 4 1 3 .2 1 9 .7 4 1 2 .7 9 1 2 .4 3 1 2 .3 8

1 1 .2 1 4 .3 9 1 0 .1 6 1 3 .7 7 1 2 .3 5 9 .6 7 1 3 .0 8 1 2 .5 1 3 .0 7

1 1 .2 7 1 4 .4 4 1 0 .1 2 1 3 .8 3 1 2 .5 1 1 1 .0 6 1 3 .2 4 1 3 .0 1 1 2 .0 9

1 0 .9 5 1 4 .1 3 1 0 .6 4 1 3 .5 7 1 2 .3 5 1 0 .6 1 1 2 .5 4 1 2 .5 3 1 2 .6 5

1 0 .8 7 1 3 .9 1 1 0 .2 9 1 3 .7 5 1 2 .3 8 1 0 .1 8 1 3 .4 3 1 2 .7 5 1 2 .3 2

1 0 .4 5 1 4 .3 9 9 .8 3 1 3 .2 3 1 2 .4 3 1 0 .9 3 1 3 .4 3 1 2 .5 7 1 2 .4 6

1 0 .9 1 4 .3 8 1 0 .1 8 1 4 .0 9 1 3 .1 9 1 0 .3 9 1 3 .2 4 1 2 .9 9 1 2 .4 5

1 0 .8 5 1 4 .5 4 1 0 .4 7 1 4 .3 7 1 3 .2 8 1 0 .0 9 1 3 .6 4 1 2 .9 4 1 3 .2

1 1 .0 4 1 4 .2 9 1 0 .4 4 1 3 .8 9 1 2 .5 3 1 0 .7 6 1 4 .3 1 2 .9 2 1 2 .5 5

1 1 .0 9 1 4 .0 9 1 0 .7 1 3 .3 2 1 2 .8 3 1 0 .2 1 1 3 .1 5 1 2 .2 8 1 2 .2 5

1 4 .1 9 1 3 .4 5 9 .4 4 1 3 .1 8 1 1 .8 1 1 2 .1 1 2 .7 5 1 1 .9 6 1 2 .3 2

1 0 .5 9 1 3 .0 6 9 .5 5 1 2 .2 8 1 2 .4 7 1 0 .2 8 1 2 .8 6 1 2 .3 8 1 2 .4 2

1 0 .5 9 1 3 .5 1 9 .7 6 1 2 .2 1 2 .5 1 9 .9 3 1 3 .0 7 1 1 .9 2 1 2 .6

1 0 .6 9 1 3 .2 6 9 .6 5 1 2 .8 6 1 1 .5 1 9 .6 9 1 2 .9 9 1 1 .9 9 1 2 .3 5

1 0 .6 5 1 3 .6 3 9 .4 2 1 3 .8 4 1 1 .8 6 9 .6 6 1 2 .9 4 1 2 .3 9 1 2 .3 2

1 0 .7 3 1 3 .8 8 1 0 .1 3 1 3 .5 7 1 1 .9 9 .7 4 1 3 .1 7 1 2 .6 1 2 .9

1 0 .5 1 1 4 .4 2 9 .3 4 1 2 .4 7 1 1 .9 3 9 .6 3 1 2 .9 8 1 2 .7 9 1 2 .5 4

1 0 .5 6 1 4 .5 2 1 0 .1 1 1 3 .4 4 1 2 .2 2 1 0 .0 2 1 2 .5 4 1 3 .1 7 1 2 .9 4

1 0 .8 6 1 4 .9 3 9 .8 7 1 2 .7 3 1 2 .8 6 9 .7 2 1 3 .4 1 2 .9 1 1 3 .0 7

1 1 .0 7 1 5 .0 2 9 .7 5 1 3 .1 1 1 3 1 0 .0 3 1 3 .4 6 1 2 .6 3 1 2 .8 6

1 0 .7 5 1 4 .1 7 9 .4 2 1 1 .9 7 1 2 .9 1 0 .0 9 1 2 .4 6 1 2 .7 6 1 2 .6 7

1 0 .6 6 1 3 .3 3 9 .1 6 1 3 .0 1 1 3 .1 9 .8 1 1 2 .9 2 1 2 .7 1 1 2 .9

1 0 .9 4 1 3 .5 6 1 0 1 3 .4 2 1 3 .0 9 9 .6 8 1 3 1 2 .4 4 1 2 .6 2

1 1 .3 8 1 3 .5 9 9 .9 1 2 .5 7 1 2 .8 9 9 .9 5 1 3 .0 8 1 2 .6 1 2 .9 9

1 1 .3 6 1 4 .0 7 1 0 .0 2 1 2 .9 7 1 2 .9 4 9 .3 1 3 .1 1 1 2 .7 4 1 3 .0 1

1 0 .6 8 1 4 .0 5 1 0 .0 6 1 2 .6 4 1 2 .6 2 9 .2 2 1 3 .2 1 1 2 .4 1 1 3 .0 3

1 0 .7 7 1 4 .0 9 9 .7 7 1 2 .2 3 1 2 .7 2 1 0 .0 3 1 3 .6 1 1 2 .7 4 1 3 .1

1 1 .0 5 1 4 .0 3 9 .5 9 1 3 .1 7 1 2 .5 5 9 .5 9 1 2 .7 1 2 .9 5 1 2 .8 4

1 0 .4 7 1 3 .8 9 1 0 .3 8 1 3 .2 6 1 2 .6 1 9 .8 9 1 3 .2 3 1 2 .6 6 1 2 .9 6

1 0 .7 1 1 3 .8 3 9 .8 2 1 3 .0 5 1 2 .5 6 9 .9 1 1 3 .6 8 1 2 .9 8 1 2 .6 2

1 0 .8 3 1 3 .5 8 1 0 .0 3 1 2 .6 1 1 2 .2 2 1 0 .2 5 1 3 .2 6 1 2 .3 1 3 .1 3

1 0 .5 2 1 4 .4 9 .8 8 1 2 .9 3 1 2 .2 3 9 .8 7 1 3 .5 8 1 2 .1 6 1 2 .5 5

1 0 .8 1 1 3 .9 8 9 .4 6 1 2 .6 1 1 2 .5 5 1 0 .1 7 1 3 .3 2 1 2 .0 1 1 2 .8 3

1 1 .1 1 3 .8 4 1 0 .3 4 1 2 .6 8 1 2 .3 9 1 0 .6 8 1 2 .9 7 1 2 .3 7 1 2 .6 1

1 0 .7 2 1 3 .2 3 9 .8 4 1 2 .6 8 1 2 .5 5 9 .6 5 1 3 .5 3 1 3 .6 2 1 3 .0 2

1 0 .4 2 1 2 .9 8 9 .6 8 1 3 .3 8 1 2 .8 6 1 0 .2 3 1 3 .0 8 1 3 .2 1 3 .0 5

1 1 .1 4 1 3 .4 2 9 .8 6 1 2 .8 1 1 3 .1 1 0 .6 4 1 3 .8 9 1 3 .1 7 1 2 .8 2

1 1 .1 6 1 3 .8 1 0 .1 1 3 .4 8 1 3 .3 3 1 0 .1 8 1 3 .2 8 1 3 .6 1 1 3 .2 1

1 0 .8 4 1 3 .2 5 1 0 .4 5 1 3 .2 1 2 .9 1 1 0 .8 3 1 3 1 2 .9 5 1 2 .4

1 0 .7 9 1 3 .1 9 1 0 .2 9 1 3 .7 4 1 2 .9 1 1 0 .1 2 1 3 .6 1 3 .6 7 1 3 .0 7

1 1 .2 9 1 3 .5 4 1 0 .0 2 1 3 .3 7 1 3 .5 3 1 0 .6 8 1 3 .4 6 1 3 .3 1 2 .8 7

1 1 .2 1 4 9 .7 3 1 3 .6 9 1 3 .5 3 1 0 .8 3 1 3 .0 4 1 2 .8 4 1 3 .2 4

1 1 .2 3 1 3 .6 3 1 0 .3 1 1 3 .1 3 1 3 .4 4 1 0 .4 6 1 3 .4 3 1 3 .0 5 1 2 .6 8

1 0 .6 9 1 3 .9 9 1 0 .0 6 1 3 .2 2 1 3 .5 9 1 0 .0 7 1 3 .3 8 1 2 .8 6 1 3 .0 6

1 0 .1 3 1 3 .6 2 1 0 .3 1 3 .1 1 1 4 .0 6 1 0 .8 1 1 3 .5 2 1 3 .0 1 1 2 .7 1

1 0 .2 1 1 4 .0 1 9 .8 6 1 3 .3 5 1 3 .8 6 1 0 .1 4 1 4 .0 6 1 3 .1 2 1 2 .2 4

1 0 .2 2 1 3 .9 7 9 .7 6 1 2 .7 8 1 4 .1 4 9 .9 4 1 3 .4 9 1 2 .5 8 1 3 .3

1 0 .9 1 4 .0 4 9 .8 1 3 .3 1 3 .8 1 1 0 .3 6 1 3 .3 1 3 .0 2 1 3 .4 5

1 0 .7 1 4 .3 3 9 .8 2 1 2 .4 2 1 3 .9 7 1 0 .8 8 1 2 .4 2 1 2 .9 1 1 3 .5

1 0 .8 3 1 3 .8 1 0 .0 3 1 2 .8 1 1 3 .7 2 1 0 .2 2 1 3 .2 5 1 3 .3 8 1 2 .7 5

1 0 .8 8 1 4 .2 8 9 .8 4 1 3 .2 4 N /D 1 0 .2 5 1 3 .4 8 1 3 .7 7 1 3 .2 8

1 0 .6 8 1 3 .9 5 9 .9 1 2 .0 4 N /D 1 0 .6 4 1 2 .9 8 1 3 .2 5 1 3 .8 2

1 1 .3 9 1 3 .9 1 2 .3 1 2 .1 1 1 0 .2 8 1 3 .7 3 1 0 .1 5 1 2 .8 7 1 0 .9 5

1 0 .9 4 1 4 .0 1 1 2 .0 2 1 1 .7 2 9 .6 7 1 3 .3 1 1 1 .0 1 1 3 .3 8 9 .3 9

1 1 .1 1 3 .9 4 1 1 .5 5 1 1 .9 8 9 .9 9 1 3 .6 7 1 0 .2 9 1 2 .9 6 9 .3 3

1 0 .9 2 1 3 .9 1 1 .3 2 1 1 .7 2 9 .5 3 1 3 .6 6 9 .9 8 1 2 .8 5 9 .2 9

1 1 .1 9 1 3 .6 8 1 1 .4 3 1 2 .0 9 1 0 .0 4 1 3 .4 9 1 0 .3 9 1 3 .3 3 9 .2 3

1 1 .4 2 1 4 .0 3 1 1 .4 5 1 2 .1 4 1 0 .3 5 1 3 .4 6 1 0 .3 2 1 3 .8 3 8 .7 6

1 1 .1 7 1 3 .8 1 1 1 .8 3 1 1 .3 7 9 .7 5 1 3 .3 6 1 0 .0 3 1 3 .3 1 9 .6 7

1 1 .9 5 1 3 .6 8 1 2 1 1 .9 5 9 .7 2 1 3 .4 5 1 0 .5 8 1 3 .6 2 9 .5 7

1 1 .3 6 1 3 .8 4 1 1 .6 4 1 1 .4 9 9 .6 7 1 3 .6 7 1 0 .4 1 3 .7 4 9 .8 5

1 1 .9 1 1 3 .2 4 1 2 .0 9 1 2 .2 1 0 .1 9 1 3 .9 9 1 0 .6 1 1 3 .3 3 1 0 .3 6

1 1 .6 5 1 3 .2 6 1 2 .4 6 1 1 .7 8 1 0 .8 2 1 4 .1 8 1 0 .7 6 1 3 .7 1 9 .2 3

1 2 .0 6 1 3 .6 6 1 2 .3 3 1 1 .6 5 1 0 .6 8 1 3 .9 8 1 0 .8 8 1 3 .5 8 1 0 .0 8

1 2 .0 5 1 3 .3 6 1 1 .7 8 1 1 .7 4 1 1 .3 6 1 3 .3 5 1 0 .6 8 1 3 .7 5 9 .5 4

1 1 .8 6 1 3 .4 3 1 2 .4 7 1 1 .7 6 1 0 .5 7 1 3 .3 8 1 1 .1 5 1 3 .7 8 9 .2 6

1 2 .3 5 1 3 .3 9 1 2 .2 6 1 2 .2 4 1 0 .9 7 1 3 .4 8 1 1 .4 9 1 3 .2 9 9 .4 3

1 1 .8 3 1 3 .4 9 1 2 .2 8 1 2 .3 8 1 1 .1 1 3 .3 7 1 0 .8 5 1 2 .9 3 9 .2 8

1 2 .3 1 3 .7 4 1 2 .5 8 1 2 .1 8 1 1 .2 5 1 3 .6 2 1 1 .0 8 1 3 .3 2 9 .7 2

1 2 .1 9 1 3 .3 3 1 2 .9 5 1 1 .8 5 1 1 .0 2 1 2 .8 3 N /D 1 4 .0 9 8 .6 8

1 1 .9 7 1 3 .4 2 1 2 .2 8 1 1 .8 5 1 0 .7 3 1 2 .9 8 N /D 1 3 .6 9 .2 2

1 2 .1 8 1 3 .6 1 1 .8 9 1 1 .9 5 1 0 .9 9 1 3 .2 8 N /D 1 3 .6 5 9 .2 7

1 1 .5 1 1 4 .2 1 1 .9 3 1 2 .2 7 1 1 .3 8 1 4 .4 1 1 1 .8 7 1 3 .2 6 1 6 .4 1

1 1 .3 1 4 .0 4 1 2 .0 7 1 2 .0 3 1 1 .1 8 1 3 .9 1 1 .7 3 1 2 .8 1 9 .9 3

1 1 .8 1 1 3 .8 9 1 2 .5 8 1 2 .2 8 1 1 .5 2 1 4 .0 2 1 1 .7 4 1 3 .4 6 1 0 .5

1 1 .7 3 1 3 .8 8 1 2 .0 3 1 2 .3 9 1 1 .9 8 1 3 .8 4 1 1 .7 4 1 4 .0 1 1 0 .7 2

1 2 .4 4 1 4 .1 4 1 2 .3 3 1 2 .6 3 1 1 .7 2 1 4 .0 2 1 2 .0 8 1 3 .5 2 1 0 .6 8

1 2 .9 4 1 4 .2 5 1 2 .5 7 1 2 .2 7 1 2 .0 2 1 4 .0 7 1 1 .6 9 1 3 .5 1 1 .1 5

1 3 .1 1 4 .1 9 1 2 .1 3 1 2 .0 7 1 1 .5 2 1 4 .0 6 1 1 .5 9 1 3 .9 5 1 1 .0 5

1 2 .5 5 1 3 .7 2 1 2 .1 7 1 2 .2 6 1 1 .5 1 4 .0 5 1 1 .3 2 1 3 .7 1 0 .0 2

1 2 .3 2 1 4 .0 6 1 2 .3 6 1 2 .2 1 1 1 .3 8 1 3 .9 1 1 1 .4 5 1 3 .2 6 1 0 .3 5

1 2 .4 2 1 3 .6 9 1 1 .7 9 1 2 .1 9 1 0 .8 2 1 3 .5 1 1 1 .4 7 1 3 .5 4 1 0 .4 1

1 2 .5 2 1 3 .9 8 1 2 .1 7 1 2 .3 9 1 0 .6 7 1 3 .6 5 1 1 .5 6 1 3 .6 2 9 .6 5

1 2 .1 5 1 4 .0 9 1 2 .4 8 1 2 .2 6 1 0 .8 1 4 1 2 .1 1 3 .3 8 1 0 .0 5

1 2 .5 2 1 4 .0 7 1 2 .1 7 1 2 .0 8 1 0 .9 9 1 3 .8 5 1 1 .6 6 1 4 .0 6 1 0 .5 6

1 2 .8 1 1 3 .6 7 1 2 .2 1 2 .3 2 1 0 .5 4 1 4 .0 4 1 1 .4 5 1 3 .5 3 1 0 .2 2

1 2 .6 9 1 3 .5 8 1 1 .9 5 1 2 .0 1 1 1 .6 8 1 3 .7 7 N /D 1 3 .2 5 1 0 .4 4

1 2 .4 5 1 3 .8 2 1 2 .3 7 1 2 .2 8 1 1 .5 1 3 .8 8 N /D 1 3 .8 4 1 0 .8 4

1 2 .4 4 1 4 .2 8 1 3 .0 8 1 1 .9 1 1 1 .2 5 1 4 .6 5 N /D 1 3 .3 9 1 0 .7 7

1 2 .1 8 1 4 .0 5 1 2 .0 9 1 2 .7 3 1 1 .2 7 1 4 .2 3 N /D 1 3 .5 2 1 1 .0 4

1 2 .9 1 1 4 .1 9 1 2 .1 1 2 .7 1 1 .3 1 4 .1 1 N /D 1 3 .4 6 1 0 .9 3

1 2 .3 1 1 4 .2 8 1 2 .4 4 1 2 .1 3 1 1 .4 6 1 3 .9 3 N /D 1 4 .2 5 1 1 .2 3

1 2 .8 1 1 4 .2 1 1 3 .1 5 1 2 .6 7 1 1 .2 1 4 .1 5 N /D 1 3 .6 1 1 0 .9 4

1 2 .5 5 1 4 .0 9 1 3 .0 3 1 2 .5 8 1 1 .3 8 1 4 .2 9 N /D 1 3 .4 3 N /D

1 2 .7 1 4 .2 8 1 2 .6 9 1 2 .9 1 1 .4 6 1 4 .3 5 N /D 1 3 .9 2 N /D

1 2 .7 2 1 4 .3 1 1 2 .7 7 1 3 .4 1 1 .5 8 1 4 .2 7 N /D 1 3 .6 9 N /D

1 2 .7 2 1 4 .0 5 1 2 .6 6 1 2 .8 5 1 1 .3 5 1 4 .3 7 N /D 1 3 .3 4 N /D

1 2 .7 1 4 .0 1 1 2 .4 8 1 2 .7 4 1 2 .3 1 4 .3 5 N /D 1 3 .9 6 N /D

1 2 .8 4 1 3 .9 3 1 2 .6 5 1 2 .8 8 1 1 .8 1 4 .0 6 N /D 1 3 .6 7 N /D

1 2 .4 9 1 4 .1 3 1 2 .1 9 1 2 .4 1 1 .3 5 1 4 .0 6 N /D 1 3 .7 2 N /D

1 2 .7 6 1 4 .2 4 1 2 .6 6 1 2 .6 2 1 1 .8 1 3 .9 1 N /D 1 3 .7 2 N /D

1 2 .6 4 1 4 .1 1 1 2 .9 2 1 2 .4 7 1 2 .0 8 1 4 .2 4 N /D 1 3 .5 2 N /D

1 2 .7 3 1 4 .2 1 1 2 .4 7 1 1 .7 7 1 1 .8 1 4 .2 1 N /D 1 3 .9 3 N /D

1 2 .6 4 1 4 .3 1 2 .6 7 1 2 .3 3 1 1 .2 6 1 4 .3 N /D 1 3 .6 N /D

1 2 .9 5 1 4 .2 1 1 3 .3 7 1 2 .7 2 1 1 .7 5 1 3 .6 6 N /D 1 3 .6 1 N /D

1 2 .7 7 1 4 .1 3 1 2 .8 9 1 2 .4 5 1 1 .8 1 1 3 .6 7 N /D 1 3 .1 9 N /D
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y = 1.0831x - 0.7514
R² = 0.8621
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Perten NIRS - Protein (%)

Wheat grain protein - 2019



Wheat Moisture and Protein
Moisture Protein



Wheat Yield and Protein

Experimental Field (Fertilizer Spreader created stripes)

ProteinYield Moisture



Wheat Yield and Protein

ProteinYield
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Oilseed rape experiments 2020
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2020 started 
off very wet!



OSR 2020 – Seed protein variation

in OREGIN material
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OSR 2020 – Seed oil variation in 
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OSR Moisture and Oil Distributions



OSR Moisture
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Goal: Nudging farmers to adopt precision agriculture

Key focus: winter wheat in the UK, Germany and Italy

Partners: 

• Reading University (UK)

• Hohenheim University (Germany)

• John Deere (Germany)

• Agricolus SRL (Italy)

Project: 2020-2022 (2022 still being finalized)

Key output: software platform commercialized by Agricolus



Algorithm development

using various data sources.

• Most sources are “big” data for each field.

• Spatial resolution varies with data type.

• We aim to use what is available plus

• The farmer’s local knowledge of the farm and 

fields.



Yield, Soil types and Elevation maps 

from 2017 to 2020 – Chalkhouse field

Average relative yield
55.7-141%

Oilseed rape in 2017
1.2-4.8 t/ha

Wheat in 2018
4-9.5 t/ha

Wheat in 2020
2.6-9.1 t/ha

R=0.14 R=0.80

Soil types: A) Loamy sand
B) Sandy loam, C) Heavy sandy clay

C

B

A

Elevation (62.6-70.8 m)

High

Low



Optimum time for prediction

Wheat in 2020 
(2.6-9.1 t/ha)

NDVI-MAR (0.35-0.68)

NDVI-APR (0.48-0.82) NDVI-MAY (0.43-0.87)

NDVI-JUN (0.24-0.82)

NDVI-JULY
(0.24-0.68)

High

Low

R= 0.21

R= 0.57

R= 0.80

R= -0.78

Correlation between wheat yield and NDVI in Chalkhouse field in 2020 -

under VRA-N

R=0.83



Model 

outputs
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Contact 
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9.1
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2.6

Predicting 
spatial variability 
in wheat yield, 
grain protein 

and profitability



Predicting grain protein 

(%) at different 

probabilities

P = 50%

P = 75%

11.2 – 14.5 %

P = 25%

12.2 – 15.9 %

≥ 10.6

≥ 12.3

≥ 13.2

≥ 13.8

≥ 14.4

Actual 

protein 

(%)

10.6 – 16.6 %

240 120 0 240 metres

≥ 11.2

≥ 11.8

≥ 12.5

≥ 13.2

≥ 13.8

≥ 10.6

≥ 12.3

≥ 13.2

≥ 13.8

≥ 14.4

≥ 12.2

≥ 13.0

≥ 13.7

≥ 14.4

≥ 15.2

10.6 – 16.0 
%

KEY
Red = “  HIGH protein  ”

Blue = “ LOW protein  ”



MAKING AGRITECH SUSTAINABLE

www.agricolus.com

www.agritrack.eu

Software platform
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Thank you.
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