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Wheat provides 20% of our daily calories - it is also a source of 
protein, dietary fibre, mineral micronutrients, B vitamins and 
beneficial phytochemicals
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EJP Soil - WISH-ROOTS Consortium



WISH-ROOTS: Wheat Roots in Soil Health
Identification of wheat root traits that improve soil structure 
and optimize nitrogen cycling.



Concept: making soil health a breeding target

WISH-ROOTS consortium, unpublished

Figure created with BioRender.com

The WISH-ROOTS research targets 
key UN sustainable development 
goals: https://sdgs.un.org/goals

https://sdgs.un.org/goals
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The WISH-ROOTS will explore two germplasms resources for root traits

Germplasm Resources Unit, JIC 
UK

Designing Future Wheat

A.E. Watkins bread wheat  
landrace collection

Tetraploid global collection

Grain Genes
Global Durum Genomic Resources

Svevo Genome project

https://www.seedstor.ac.uk/

https://designingfuturewheat.or

g.uk/

https://wheat.pw.usda.gov/GG
3/

https://www.seedstor.ac.uk/
https://designingfuturewheat.org.uk/
https://wheat.pw.usda.gov/GG3/
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O’Sullivan CA. et al.  Plant and Soil 404.1 (2016): 61-74

High BNI capacity

Landrace wheat

Elite wheat

Several wheat landraces exhibit biological nitrification inhibition 
(BNI) capacity

Low BNI capacity



[a] O’Sullivan et al. 2016 Plant Soil 404:61-74

[b] Wingen et al. 2017 Genetics 205(4):1657-1676

Recombinant inbred lines (RIL) [b] of bread wheat:
individuals contain different fractions of the genome of each 
parental line

Genetic loci for BNI capacity in wheat 

[b]

[a]





QTLs for root system architecture in 

tetraploid wheat

Traits related to root architecture can improve soil structure

Maccaferri M. et al. 2016 Journal of experimental botany, 
67(4): 1161–1178

Kirschner GK. et al.  2021 Proceedings of the National 
Academy of Sciences 118.35 



https://www.wishroots-ejpsoil.net/

@wish_roots

wish_roots



WISH-ROOTS Consortium

https://www.wishroots-ejpsoil.net/partners

• Coordination team (JIC, UK)

Tony Miller

Luzie U. Wingen

Simon Griffiths

• Field support (JIC, UK)

Darryl Playford

Charlie Philp

• Biome Makers (Spain)

Ifigenia Urbina

Alberto Acedo

Beatriz Salvador

Microbiome data analysis:

Frederick J. Warren, Food Innovation & Health

(Quadram, UK)
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Thank you !
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