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 What are the main factors contributing to
the yield plateau?

« Can we overcome yield limitations on
farm?


http://defraweb/

What are the main factors affecting yield
trends?

* Genetic yield potential
e Climate / weather

* Agronomy

— Economics (prices) & policies
— Structural change: fewer and larger farms, less labour
— Technical c¢change .. key to I mpro

— New threats: pests & diseases, resistance, loss of pesticides



Evidence for ayield plateau in UK wheat S
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Wheat yields in Scotland SiE

Winter wheat mean yield 1990 to 2011
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Long term improvement in yields from Sz
variety trials Sif

Study by lan MacKay et al. (NIAB TAG) into trends in UK
variety trials, 1948 to 2007
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Wheat genetic yield gain by nabim Group &2
HGCA
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Wheat yield and N fertiliser applications, Sz
[
1983 - 2010 e~
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Average wheat grain N content (GB) §§

~4=GB grain N =4 UK wheat yield

R2=0.111 R2 =0.699
2.8 9.0

Overall effect:

A small yield

penalty due to

N supply

Grain N (%DM)
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Crop responses to nitrogen —
Scottish perspective
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Nitrogen and the yield plateau

 Evidence for an increase in the optimal N rate for modern
wheat varieties

e Changesinthebreak-even ‘N to grain pr.i
contributed to a small annual decline in yield

* |n Scotland, many crops may be close to the yield optimum
and/or economic optimum at current N fertiliser rates

 However, in some Scottish crops yield continues to increase
at high N fertiliser inputs, though the abllity to predict these
___ crops or fields is poor
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Rotations: Preceding crops to winter
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Rotations: Yields of first wheats following a

range of break crops (relative to continuous 2
\NiZ
Wheat) HGCA
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Primary cultivation method for wheat §§

HGCA
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Crop protection: Average number of active
iIngredients applied to wheat crops in GB

Harvest year| 1998 2000 2002 2004 2006 2008 2010

Group Number of active ingredients applied to wheat
Insecticides 1.2 1.0 1.3 1.5 1.4 1.3 0.8
Fungicides 6.4 6.4 5.9 7.5 7.5 9.7 9.7
Herbicides 4.6 4.8 5.3 6.2 5.8 6.0 5.8

PGRs 2.2 2.1 2.3 2.2 2.5 2.8 2.4

Molluscicides| 0.1 0.4 0.4 0.2 0.3 0.6 0.3
All pesticides| 14.5 14.7 15.1 17.6 17.5 20.4 19.0

Source: Pesticide Usage Survey



Crop protection —threats and limitations

_—

Need to understand long term changes in disease threats and
fungicide control strategies

Some pests e.g. nematode species are increasing, but effects
on yield are uncertain

There is little data on changes in weed populations, with no
direct link between weeds and yield loss. It is likely that more
farm resources have been directed towards managing
aggressive weeds e.g. black grass

Some evidence for sub-optimal rates of S (in some crops); no
evidence for P & K limitations, though many farms are now in
deficit; no evidence for widespread trace element deficiency
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Farm business and economic factors:

S
Wheat yield trends by FBS yield quartile et
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Mean wheat area grown by FBS yield quartile
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Labour & machinery spend by FBS yield
guartile
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Review of climate / weather on wheat
yields, since 1980

e Increase in mean spring and summer temperatures
e Increase in mean autumn temperature

e Increase in summer sunshine (in England), but highly
variable across seasons

* Net effect of recent weather patterns on UK wheat yield has
most likely been negative, with increased water stress and a
reduced grain filling period

* For Scotland, summer/autumn rainfall and prolonged harvest
periods (highly variable between seasons) may predominate
over general UK effects
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Yield trends in RL trials from 2002-2011
(for varieties In their first year on the RL)

RL data set Annualyield | b, ot fitted line
change (t/ha)
Fungicide treated 0.040 0.382
Dry East region 0.005 0.012
Wet West region 0.025 0.124
Cool North region 0.082 0.586
Heavy textured soils 0.067 0.320
Light textured solls 0.003 <0.001
Early sowing 0.071 0.604
Late sowing -0.136 0.442

Source: AHDB-HGCA



Summary of factors contributing to wheat

=~y

yield trends Eg

Period 1980 - 1996 1996 - 2011

National yield increase, per year

Genetic improvement +++ +++

Sowing date + +

Rotation ++ o (-or+)

Establishment method + -

Disease control + - or +

Sulphur nutrition - ++ or o

Nitrogen nutrition - -

Climate/weather plus other factors™ ++ ---

* . . . . . .
Deep soil compaction, deteriorating under-drainage, inadequate
~ N\ seedrates, poorer timeliness / targeting of inputs & operations



UK oilseed rape yields 1984 - 2011 §§
HG.CA
4.5
y = 0.003x2 - 0.078x + 3.389
R2 = 0.455
4.0
3.5

Yield (t/ha)

w
o
3

2.5

-O 040 t/ha per year +0 022 t/ha per year +O 075
S L & &

t/ha per year

v v
Cb 0) (®)] 0) 0) Q Q Q Q
N R N &@@@@@

Harvest year
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OSR yields in Scotland since 1990

Oilseed rape mean yield 1990 to 2011
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Winter ollseed rape genetic yield gain
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The yield gap — as evident from comparing the

best available varieties against those grown on .z
¢ - N2
arm (from seed statistics) HeCA
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OSR yield and total N applied 1984 - 2010 §§
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Source: Cereal Production Surveys (Defra) and British Survey of Fertiliser Practice



Oilseed rape cropping frequency

% of crops sown

== year break
«0=4+ year break

—e=2year break == 3 year break
== UK OSR yield
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Up to 12% yield
penalty if OSR
grown 1 year in 2;
6% penalty for 1
year in 3.
Evidence for a

small negative

yield effect due to

cropping.

Source: Cereal Production Surveys (Defra) and CropMonitor (Fera)
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Review of agronomic / climate / weather
on ollseed rape yields

* No general effect of poor crop protection on OSR yields, but
this factor may be important in some situations

« Evidence of tighter rotations affecting yield

« Small, but variable, effects of sub-optimal N and S
applications

* Yield changes in OSR over past thirty years are positively
correlated with spring sunshine and negatively correlated
with spring rainfall

* Net effect of recent weather patterns is likely to have been a
positive effect on flowering and seed set



Period

National yield trend, per year
Genetic improvement
Variety choice

Spring OSR area

Rotation

Establishment method

Crop protection

Sulphur nutrition

Nitrogen nutrition

Climate/weather: other factors*

1984 - 1994|1994 - 2004 | 2004 - 2011
-0.04 t/ha | +0.02t/ha | +0.08 t/ha

+++

*Lodging, TuYV,
more pigeons.

+++

+++
+
+

©O O +

++ (or 0)

*Seed treatments,
less lodging.



Key recommendations: ranging from
short to long term

* Information to guide variety selection for specific situations
* Survey extent and severity of deep soil compaction

* Verify yield impacts of transition to non-inversion tillage

* (Sow wheat earlier on light land to mitigate drought)

* |n Scotland, need advice on coping with delayed sowing

* QOpportunities to improve N use efficiency with agronomy
* Update information on crop area at risk of S deficiency

* Tackle threats posed by resistance and loss of pesticides
* Take more account of importance of seed set in OSR

,o\Benchmark farm yields and health-check farming systems
/AH DB / DEVELOPMENT BOARD
-
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Thank you

Stuart Knight, Simon Kightley, Haidee Philpott (NlABTAG )
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