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W heat y ields plateauing around the wor ld

1970 1975 1980 1985 1990 1995 2000 2005 2010

Lin & Huybers, 2012



W heat y ields plateaui ng in t he UK
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Expla ining W heat Yiel ds
... based onlhe UK HGCA Wheal Grow th Guide 21 c.1 Edn. (2008)



Var iet ies: two eras
of w heat breeding .. UK

Clarke el al.. 2012, LINK 'ERYCC' project.

9 exper11nen ls in 2 0 0 7 -207 0 .
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Var iety grow t h:
two eras of UK breeding
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year of variety introduction Clarke el al.. 2012, LINK 'ERYCC' project.

9 exper11nen ls in 2 0 0 7 -207 0 .



Feed wheat varie t ies Va rieties &

Developmen t
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Clarke el al.. 2012, LIN K 'ERYCC' project.
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On-fa rm capture of soi l resources
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Estimating bio -physica/ po tential cerea l y ields
... based on Yields of Fanned Speci es (2005) Chapter 11: 1Wheal
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Soi l water capture

Now Potential

• Grain yield @ 85%DM

Summer bioma ss grow t h

Conver sion .. t/ h a / l OOmm
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• Target soil capture
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Annual Resources for UK crops

rrgv
ha

eept ion =21 TJ / ha

Conver t m 1.4 t I TJ

@ 170 mm/ m =230 m m



Minimum

Straw &Chaff ?

---40% biomass
Berrv, P M el al (2001) ldeotype design for lodging

res1stantwheat Euphyttca 154 165-179

Foulkes M J et al (2010) Ra1s1ng yield potential of wheat
Ill Optimizingpartitioning J Exp Bot 62 469-486

Sylvester-Bradley, R et al (2012). Designing resource-
effic1ent 1deotypes Field Crops Research 125 69-82
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Resources
TJ/ ha mm

x Capture
% %
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x Conversion
t/ TJ t/ ha/ 70 0 m m

Harvest Index
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Aims:

• To identif y arable innovator s

and

2073, 2 074, 2015 ...

• Cerea l Yield Contest
- Highest Gra in Yield

- Highest % of Potent ial Yie ld

-

... open to anyone

... fields & tr ial plots

... fields & tr ial plots

With crop analvsis - rela ting to bio-phvsical poten

tial

Ultimately ...

• A p latf orm for industry -science synergies



Bio- physica l potent ials lfJ'
... of annual cereal crops (
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UK Record Yield 2014

• Gra in cv. Kielder 14.5 t / ha
- a 85% DM & 11.0% p 1'otein - 340 kg/ ha crop N

• Incid ent Solar Energy : 37 TJ/ ha

• Summ er Water Supp ly: 325 m m
- 2111Yl1n sum 1Yler rain plus 113 (? ) 1n m soil wa ter

• Nit rogen Supp ly : 360 kg/ ha
- A 'te r peas, 8 0 kg/ ha soil N supply

- - 280 kg/ ha ferl i l ise1· N applied.

• ESTIMATED POTENTIAL 19.0 t/ ha

Yield achieved : 76% of potential



Wor ld Record

• Grain cv. Einstein
- a   15% MC & 11%protein ... -320 kg/ ha crop N

• Incident Solar Energy:
- Mean ternp: 11.6 °C (UK non

20 10

15.7 t / ha

• Summer Water Supply:
- 394 rnrn surnrner rain p lus >200

Nitrogen Supply: 535 kg/ ha•
- A f ..er peas. 85 kg/ ha soil N supply

- - 4 5 0 kg/ ha fer t i liser N applied.

• ESTIMATED POTENTIAL 25.7 t/ ha

Yield achieved : 61% of

potential



Y EN 20 13 & 20 14 - exp lanation of variation

17 July 2014

cv. Kielder @ Worlaby, Lines.

Yield: 14.50 t/ha

Explanatory p ower, R2

• Ears I m2 0.06

• Grains I ea r 0.02

• Grains I m2 0.14

• TGW, g 0.10

• Harvest Index 0.06

• Grain N, %DM -0.04

• Biomass, t/ha 0.81



Conc lusions

• Unfulf illed genet ic po tent ial

- Bioma ss product ion is crucial

- Root & Canopy management

• Bioma ss requirement s not

recognised on-fa rm .. or by breeder s!

• Faster yield progress needs

Farm .<-- --->. Lab.

Respec t .. Exchange

... a sha red 'language'
- Concept s. Met r ics & Target s.

ab
w w w ye .ad as.co.uk ADAS
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