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Sustainability and nutrition – why milling 
research is crucial



Flour milling sector at a glance

• 5 million tonnes of wheat per 
year to produce approximately 4 
million tonnes of flour.

• Typical year, 4 million tonnes of 
homegrown milling wheat.

• Significant shift over past 40-50 
years owing to improvements in 
UK breadmaking wheat protein 
quality.

• Now, 80-85% of wheat we use is 
homegrown.
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A significant part of UK food security
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Approx. 20% of nation’s food energy are from wheat flour



Milling wheat

• UK millers use specific varieties and grades.

• ‘Breadmaking’ wheats typically high to mid 
protein. Hard milling.

• ‘Biscuit’ wheats lower protein, less elastic 
gluten. Soft milling.

• Fundamentally, wheat research benefits millers. 
More resilient, more productive, more profitable 
for farmers.

• But there are challenges specific to milling 
wheat and flour.



Nitrogen fertiliser

• High protein and high yields – more N fertiliser 
needed.

• Environmental impacts:

• Indirect - greenhouse gas emissions (manufacture and 
application).

• Direct – run-off, leaching.

• Growing pressure from policymakers and the 
market.

• Wheat protein fundamental to flour quality and 
functionality.

• If millers could reliably meet customer demands 
using lower protein wheat, they would!



Improving nitrogen use efficiency

• Research found some wheat varieties had 
good quality at low nitrogen regime.

• Need reliability season-to-season.

• Breeding programmes should focus on:

• Improving nitrogen use efficiency

• Improving gluten elasticity

• Need to establish markers for these traits.



Improving nitrogen use efficiency

• Nitrogen fertiliser 
recommendations for wheat 
yield and quality remain 
appropriate.

• Late N sprays have positive 
protein quality impact.

• Improvements should be 
sought elsewhere…



Improving nitrogen use efficiency

• Precision farming – more targeted N 
applications, reduce direct environmental 
impacts?

• Precision breeding – more easily integrating 
NUE traits into elite varieties?

• Precision breeding – more resilient wheat, more 
resilient protein.

• Improved N fertiliser manufacture? Lower GHG 
emissions?



Nutrition
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Biofortification - fibre

• Significant project by Lovegrove et al.

• Breeding high-fibre wheat lines.

• Not trying to change consumer habits.

• Careful not to impact agronomy, yields or 
wheat quality.



Biofortification - iron

• Cereal products can be significant 
source of iron, a crucial micronutrient.

• Iron biofortification of endosperm could 
help address poor iron intakes.

• Bioavailability an important 
consideration.



Low asparagine wheat

• Precision breeding to reduce acrylamide 
forming potential.

• Reduce risk of cancer from some foods?

• Demonstrate consumer value of gene editing.



Wheat research crucial role in tackling milling and baking 
industry challenges

• Sustainability and nutrition improvements without 
compromising on quality – is it possible?

• Trait identification – NUE, gluten quality, high fibre.

• Trait integration – can precision breeding deliver for 
environment and consumers?

• The UK milling industry has to play a role – please 
reach out and involve us!

• Grain processing workshop – 19 April 2023.



Thank you

Any questions? Business card

Contact: JoeBrennan@ukflourmillers.org
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