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What is NUE?
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WGIN NUE objectives
1. Quantify variation and dissect

components of yield and NUE 
parameters

2. Examine variation in NUE in more 
‘exotic’ germplasm

3. Use mapping populations to identify 
robust key QTLs for NUE

4. Examine variation in nitrogen uptake
ability.

5. Determine whether functionality can 
be maintained at reduced grain protein 

6. Examine physiology/biochemical
processes contributing to NUE and 
assess expression of key genes (non 
WGIN funded)
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BBC filming, 3rd August, 2009



Approaches
1. Wide germplasm 

screening + core set: 
Diversity Trial

2. Use of mapping 
populations:           
Avalon x Cadenza

3. Yield, NUE

4. Acquisition and root 
characteristics

5. Canopy functioning after 
anthesis
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WGIN Diversity Trial summary (2004-2013)

• Choice of varieties (varied with 
core set identical) c. 25 y-1

• N usually 0, 100, 200 and 350 
kg/ha

• Randomised block design, 3 
replicates, 18 x 3 m plot size with 
destructive sampling area

• Variety performance ranked on 
several parameters

• Basic dataset on 2004-07 trials 
submitted for publication

2007
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Summary of variety 
performance 
(quartile rankings) 
based on 2004-07 
WGIN datasets



Year and varietal variation in yield 
at 200 kg N/ha input
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WGIN & NUE - what next?

• Additional germplasm
• Breakdown of yield components and partitioning of N
• Analysis of post anthesis canopy dynamics and function
• Assessment of uptake variability
• Examination of yield and quality (grain protein) interactions
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WGIN mapping population (2007-2011)

• Avalon x Cadenza parent
• 204 doubled haploid lines
• Map data
• Triplicate, randomised 

plots, 2 x 10 m
• 100 and 200 kg N/ha

2007



Avalon x Cadenza
Traits
• Flowering time and height

• Yield (grain and straw) and TGW

• Nitrogen (grain and straw)

• NUtE, N uptake (final)

• Leaf N and SPAD (anthesis and 21 dpa)

• Leaf size

• Canopy longevity, reflectance, rate of 
senescence

• Early N uptake

• Gene expression
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Canopy senescence assessed by NVDI
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•NVDI=(740nm-680nm)/((740nm+680nm)

•Variation across population

•Major difference is in timing of initiation of 
rapid increase in senescence

•Can add these parameters to map

2009 data set
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Thanks

• Peter Barraclough
• RRes Farm staff
• Group and field team: Peter 

Buchner, Jonathan Howarth, 
Yongfan Wan, Mark Durenkamp, 
Saroj Parmar, Janina Jones, Dan 
Godfrey, Emmanuelle Cabannes, 
Adinda Derkx, Fumie Shinmachi + 
many summer students
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