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W heat yields plateauing around the world

\.....o:..

f

. 4
34 O

)

R LA \‘

1970 1975 1980 1985 1990 1995 2000 2005 2010

Lin & Huibers,2012

d




W heat yields plateauing in the UK
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Explaining W heat Yields

.. based onhe UK HGCA Wheal Growth Guide 2'« Edn. (2008)
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The wheat growth gulde
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I .-
Varieties: two eras
of wheat breeding .. UK

Clarke el al.. 2012, LINK '"ERYCC' project.
9 exper1inenlsin2007-2070.
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dry matter (t/ha)
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Feed wheat varieties Va rietieS &
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On-farm capture of soil resources
L Critical |
-{Root Density

Root density, per cm2
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Estimating bio-physica/ po tential cereal yields
... based on Yields of Fanned Species (2005) Chapter 11:'Wheal

30
Sy, =.20 t/ha
Jw;:';".&‘% grain a 85% OM
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Soil water capture

Now Potential

Grain yield @ 85%DM ft/ha 20 t/ha
Summer biomass growth 16 t/ha 25t/ha

Conversion ..t/ha/10OOmm  ° 5.9
« Summer water demand 320mm 450 mm

99% rools

Av. April -duly rainfall say 220 mm
 Target soil capture 100 mm 230 mm
 Rooting depth 0.9m 1.8 m

Root biomass, t/ ha >0.25 1.7




Annual Resources for UK crops

Solze SaldielY . |
I rJ ha Convert m1.4t/l TJ >
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Minimum
« Straw & Chaff ?

—40% biomass

Berrv, P M el al (2001) Ideotype design for lodging
resistantwheat Euphyttca 154 165-179

Foukes MJ etal (2010) Ralsirg yield potential of wheat
Il Optimizing partitioning J Exp Bot 62 469-486

Sylvester-Bradley, R et al (2012). Designing resource-
efficlent 1deotypes  Field Crops Research 125 69-82
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Aims:
* To identify arable innovators

and
* Support their innovating

————

2073, 2074, 2015 ...

* Cereal Yield Contest ... open to anyone
- Highest Grain Yield ... fields & trial plots
- Highest % of Potential Yield ... fields & trial plots
- With crop analvsis - relating to bio-phvsical poten

'\ Ultimately ...
3 * A platform for industry-science synergies




...of annual cereal crops

Potential grain yield with av. weat her
(retentive soils)
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UK Record Yield 2014

® Grain cv. Kielder 14.5t/ ha
- a 85% DM & 1.0% pTlotein - 340 kg/ hacrop N

® Incident Solar Energy: 37 TJ/ ha

« Summer Water Supply: 325 mm

- 2N ¥Mn sum ¥ler rain plus 13 (?) him soil water

® Nitrogen Supply: 360 kg/ ha
- A'ter peas, 80 kg/ ha soil Nsupply
- - 280 kg/ haferlilise1N applied.

- ESTIMATED POTENTIAL 19.0t/ ha Tim Lamyman, Worlaby,
Yield achieved : 76% of potential ear Louth, Lingiss




World Record 2010

« Grain cv. Einstein 157 t/ ha
a 15% MC & M%protein ...-320 kg/ hacrop N

* Nitrogen Supply: 535 kg/ ha
Af.er peas. 85 kg/ hasoil N supply

5,
- 450 kg/ ha fertiliser N applied. c

Mike Solari. Alvia Farm,
« ESTIMATED POTENTIAL 25.7t/ ha near Gore, Southland, NZ

Yield achieved : 61% of
potential




YEN 20 13 & 20 14 - explanation of variation

17 July 2014

cv. Kielder @ Worlaby Lines.

Yield: 14.50 t/ha

Explanatory p ower, R2

K Ears [ m? 0.06
IR - Grains | ear 0.02
* Grains | m? 0.14

« TGW, g 0.10

« Harvest Index 0.06

« Grain N, %DM -0.04

« Biomass, t/ha 0.81




Conclusions

« Unfulfilled genetic potential
- Biomass production is crucial
- Root & Canopy management

 Bilomass requirements not
recognised on-farm ..or by breeders!

» Faster yield progress needs

Farm < -->Lab.
Respect .. Exchange

...a shared 'language’
- Concepts. Metrics & Targets.

@ www ye .adas.co.uk
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and please contact the

www.yen.adas.co.uk
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