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Introduction: 
The term nitrogen use efficiency or NUE has been used for some time. Since its origin in the early 80s, a wealth of ratios 
were applied to calculate NUE
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• However, regardless of the approach or method, it was repeatedly proven that the NUE 
related to wheat production is seldom higher than 35% if topdressing is not used. When topdressing is applied with careful 
consideration, measurement and calculation, NUE usually exceeds 50% 

4

• 

In South Africa there is much talk about NUE and a lot has been written about it, but very little measurement is actually 
done in scientific trials. Also, the uncertainty remains as to which elements to consider when calculating ratios for NUE. 

Late in 2015, a comprehensive paper was published by the European Union (EU) Expert Panel, consisting of 12 
experts from science, four from policy and three from industry. These experts represented nine EU countries. They 
reached consensus on how NUE should be calculated and presented
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• 

Using the methodology of the expert panel (2015), data from Omnia Nutriology
® 

agronomic research and development 
(R&D), and trials conducted over the last five years in the Western and Southern Cape, a first estimate can be made of the 
real NUE achieved in the said regions using classic published guidelines. In these trails the Minolta SPAD 502 chlorophyll 
meter was also calibrated to define required topdressing levels. 

Trial information (summarised) 
Trials were conducted under varying environmental conditions on different soil types and in different rotation systems to 
test the NUE concept under as wide a range of variables as possible. The same treatments and statistical design was 
used for all the trials over all the years -four repetitions of eight different treatment applications. Some of the treatments 
were applied to develop production functions for calibration purposes. For the purposes of this report, only results of the 
following treatments over the five years are shown graphically in Figure 1. 

• Control (an application
of between 24 and 28
kg.ha·

1 

N during
planting)

• The regional industry
norm
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which is a total
of ± 100 kg ha·

1 

with
25% to 35% of total N
applied during planting.

• The SPAD-502 guided
N applications accor
ding to a locality specific
algorithm developed by
Omnia.

• N rate as decided by a
regional panel of
agronomists guided by
their expertise and
knowledge. This varied
according to environ
mental conditions,
rotation system and
the crop growth at the
measurement stage.
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Figure 1: Combined data for all NUE trials over a period of five years in the Swart/and and 
Southern Cape. Only 3 treatments are represented in the graph in different colours - the 
industry norm
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, the SPAD algorithm driven recommendation and the agronomist panel 
decision. The various previous season's crops are represented by different forms of 
markers. All the trials were conducted in the wheat year of the rotation system. 
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