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Baltic Agro conferences, Estonia, January 2020 

Environmental services for Nuclear, Oil, Gas, Renewables, Transport …… and now Agriculture … 

… exists to provide ideas, specialist 
knowledge and solutions to secure 

our  FOOD and enhance the 
ENVIRONMENT 

ADAS Crop Performance Team … 
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Yield Enhancement: 

Roger Sylvester-Bradley 
Head of Crop Performance, ADAS, UK 

Estonia, January 2020 nia, y

‘Share to Learn’ 

Multiple modifications Multiple modifications

Conventional Farm Knowledge Generation: 
1. Science … provides the principles 

2.!Experimentation … decision rules 

3.!On-farm observations & modifications cations

Experimentation 

!"#$%&'()*%+*#,'



Baltic	Agro	2020	TALVESEMINARID	

3	

RECO MMEN DED LISTS 

AHDB Recommended Lists for cerea[s and o itseeds 20 18 /19 
Summer edit ion 

!
\HDE! 

Page 8 
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Varieties are NOT consistent across fields & farms 

-2 
95  96  97  98  99  100  101  102  103  104  105 

Varieties in order of Average Yield, % control 

-1 

0 Yield loss 
from choosing 

this variety, 
compared to 
choosing the 
best variety at 

each site, 

tonnes/ha  

MANY VARIETIES were BEST 
at some sites 

Biggest yield loss 

Least yield loss 
Mean 
yield loss 

SD 

SD 

Season, 11% 

Region, 1% 

FARM, 11% 

Variety x Farm , 1% 

Previous crop , 
9% 

Variety , 4% 

Soil 
type , 

0% 
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MAIN Yield-affecting Factors .. for wheat 
Average RL 
farm yields 

Data analysed by REML: 

2002 – 2018 
477 VARIETY trials 
14,155 plot yields 

3.5 – 18.6 t/ha 

Including 
Many Unknowns 

In-field effects & 
interactions with season, 

63% 
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Exact Wheat 
Yields in 2010 

Unlimited by N 

Flawborough, Nottinghamshire UK 2010 

Conclusions on UK wheat yields 
.. from conventional small research plots 

‘Seasonal 
fog’ 

‘Input’ & 
Genotype 

effects are small 

plotsplots

A big FARM +/or 
FARMER effect 

from conventional small research.. from conventional small research

HUGE 
VARIATION! 

onal ‘Inpu
Genotype

FARMRMR EMEM RATIOATIOA

onal ‘Inp

FARMRMR EMEM RTIOATIOA N!N!
More 

Farm-Centric Learning 
required 
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Feed-back 
 
 
Extrapolation 

Precision understanding Farm-centric learning: ecisiPrPrP ec

FIGs: FIGs:
Farm Innovation Groups 
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Science, 

Concepts 
& understanding 

R+OJMetrics 
Measures 

Data & 
Targets 

Tests 
Prototyping, 

& 
confidence 

building 

Designs 
Ideas .. & 
Questions 
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Leaf canopies 

Edible 
energy 

“We harvest energy” 

TJ / ha 

Soil 
Water 

mm 

Thermal 
Time 
°Cd 

Growth 

TJ / ha

Solar 
energy 
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Solar 
energy 

Root growth 

2 

metres 

1 

Soil texture and depth dictate Soil Water Holding Capacity 
(e.g. 150mm / m for a medium soil type) 

1,000 

Soil texture and depth dictate Soil Water Holding CapacitySoil texture and depth dictate Soil Water Holding Capacity

!"4#7% Energy Capture 
 

2,000 

9.5 t/ha 
Grain Biomass 

20 

Biomass 
t/ha 

10 

April - July 
Rainfall 

e.g. 200mm 
 

3,000  0 

Straw & Chaff Biomass 9.5 t/ha 

Biophysical 
= 11Ptoontennetsia/l:ha 

@15% moisture 

Water Capture 
soil plus summer rain 

$%""'

Biomass 
growth 

Metrics & benchmarks that explain yield … 

~20 t/ha 

&&'

!"#'
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Why join YEN? 
!!Gauge crop performance and potential 

—!Benchmark crops against everyone else 
—!Compete for yield and % of potential 

!!Technical information 
—!20 page report for each crop 
—!Soil and grain analyses (UK: 60 metrics) 
—!Technical sessions 
—!Newsletters, Website, etc. 

!!Help to try something new 

!!No cost to the farm 
www.yen.adas.co.uk 

YENs would not exist without their sponsors: 
Cereal YEN sponsors 

Oilseed YEN sponsors 

For further information see: www.yen.adas.co.uk 
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Samples & data provided by farms .. for each YEN entry 

!!Soil sample 

!!Husbandry records & Inputs 

!!Dates of Growth Stages: 31, 61 & 87 

!!Leaf samples 

!!Overhead photo after heading 

!!100 shoots from whole-crop at harvest 

!!Grain sample after harvest 

!!Grain yield – with weight and area 
… signed by a witness. 

Light soils – 160 mm AWC Retentive soils – 260 mm AWC 

14 

16 

18 

20 

22 

t/ ha @ 15% moisture 

Yield Potentials of winter cereals in  UK 2019 



!"#$%&'()*+',-,-'.(/0121345(647'

88'

Sharing farm data – ‘Benchmarking’ 

Highest value Your entry 

0 50 100 

Lowest value 

Middle value 

AHDB benchmark 
.. for 11 t/ha grain 

Critical value 

Middle 
50% of 
values 

YEN Reports 
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7th   annual cereal YEN awards meeting … November 2019 

Cereal gold award Innovator award Regional winners 

Farm Innovation Groups - FIGs 

SILVER: 
Richard 

Wainwright, 
Yorkshire 

Estonia’s ‘agronome’ 
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Tartu 
9.7 t/ ha 

Saare 
9.7 t/ ha 

Rapla 
10.2 t/ ha 

SILVER 
AWARD: 
Yorks, UK 
15.2 t /ha 

Estonian 
Soils " 

sandy " 
& shallow? 

" so 
holding 
less water 

Northern 
UK 

Saare Rapla Tartu 

Sand 

Silt 

Clay 

OM% 

CO2 

CO 2 

pH 

P 

K

 

Mg 
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Northern UK Saare Rapla Tartu 

Temperature. °C 

Rainfall, mm 

Light energy, 
TJ /  ha 

Cold winters! 

Less rainfall 

More energy 
in summer 

Sowing " later in UK, with fewer seeds 

Northern UK  Saare  Rapla Tartu 

Fertilisers " similar in UK 
 
Fungicides, etc. " similar in UK 



!"#$%&'()*+',-,-'.(/0121345(647'

8@'

Water capture 2019 
Northern 
UK 

Saare Rapla Tartu 

Energy capture 

Total water, 
mm 

Water 
capture % 

Total, 
TJ/ ha 

Capture, 
% 

Overhead images 

Northern 
UK 

Saare 
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Growth & Yield 2019 

Biomass, 
t/ ha 

Harvest 
index 

Yield, 
t/ ha 

Potential, 
t/ ha 

Yield, % 
potential 

Northern 
UK 

Saare Rapla Tartu 

Grains 2019 

Heads, 
#/ m2 

Grains, 
#/ head 

Grains, 
‘000s/m 2 

Northern 
UK 

Saare Rapla Tartu 
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YEN entries: 2013, 2014, 2015, 2016, 2017, & 2018 

Grain yields: Min: 5.0, Mean: 11.1, Max:  16.5 t /ha 

Completed 
YEN entries 

 
300 
 
200 
 
100 
 

0 
2012 2014 2016 2018 2020 

Season, 19% Interactions with 
season, 38% 

Region, 1% 

Variety, 0% 

Fertiliser & 
manure, 1% 

Previous 
crop, 6% Soil type, 

11% 

FARM, 
24% 

0 

100 

200 

300 

2012 2014 2016 2018 2020 

Completed 
YEN entries 

Variation in  YEN yields .. Field by Field .. 2013–2018 

Data analysed by REML: 
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Messages from YEN database analysis … 2013 – 2018 

!!15 t/ ha is possible ... almost anywhere 

!! It’s less about what you spend, more about … 

‘Attention to Detail’ 

!!Large yields come from large crops 
—! With more ears than average 
… and tending to be taller, with greater straw N% 

—! So important associations include good nutrition, 
and control of disease & lodging risks 

—! Husbandry factors associated with high yields included: 
… following a break crop 
… narrow row widths 
… applying slurry 
… adequate N use … but liquid N (straight) was questionable 
… and several PGR applications. 
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Serial Wheat Winner: Tim Lamyman, Worlaby, Lincs. 

!! 2013  did not enter 

! 2014  1st  of 46, 76% potential, 14.5 t/ha 
 
! 2015  1st  of 85, 79% potential, 16.5 t/ha 
 
!! 2016  did not enter 
 
! 2017  1st  of 167, 72% potential, 15.3 t/ha 
 
! 2018  1st  of 204, 90% potential, 16.2, t /ha 
 
! 2019 11th   of  331, 72% potential, 13.9 t/ha 

Serial Wheat Winner: Tim Lamyman, Worlaby, Lincs. 

16.5 t/ ha, 28th  July 2015 
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Farmer Innovation Groups (FIGs) 

!! Address issues & questions raised by YEN 
—! Farmer-led 
—! Facilitated by researchers / industry 

!! Demonstrate that farmers can answer questions on 
their own farm 

 

!! Use  software 
—! Analyses yield-map data from tramline tests 
—! Accounts for spatial variation within the field. 
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FIGs: FIGs:
Farm Innovation Groups 
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Science, 

Concepts 
& understanding 

R+OJMetrics 
Measures 

Data & 
Targets 

Tests 
Prototyping, 

& 
confidence 

building 

Designs 
Ideas .. & 
Questions 
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& HUGE CROP PRODUCTION 
e.g. 46 t/ha biomass incl. 430 t/ha tomatoes 

… 
28 t/ha/year saleable biomass 

… just with CO2, water & a few simple salts 
 

Look 
NO SOIL! 

P
ass

s
water

& HUGE CROROR P
e.g. 46 t/ha biomass

28 t/ha/year
… jjj… j… ust with CO222,,, waterwaterwater

A healthy topsoil supplies continuously 
… 
12 nutrients … needed on a log scale ! 

nitrogen 
potassium 

calcium 
phosphorus 

magnesium 

sulphur  
iron 

boron 
manganese 

zinc 

copper 
molybdenum 

100’s kg/ha 

10’s kg/ha  

0.1’s kg/ha  

1’s kg/ha 

1’s g /ha  

Typical crop 
uptake 
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% N 

% P 

% 
K 

% Mg 

% S 

% Ca 

Fe 

Mn 

Zn 

Cu 

B

Mo 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

GS30 
GS31 
GS39 
GS59 

5 

4 

0.4 

0.3 

3 

1.4 

0.1 

0.2 

0.35 
0.43 

0.4 

0.9 

130 

70 

50 

60 

25 

20 

7 

6 

4 

9 

1.5 

1.0 

Leaf Analysis norms change through Wheat Development 

Analysing Grain for nutrients ! ? 
•! Easy & accurate 

representative sampling 
of whole fields 

 
Threes uses: 
1.! Measure P, K, etc. 

offtakes 

2.! Double-check soil 
analyses 

3.! Gauge all possible 
nutrient deficiencies. 

sampling
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The % of crops 
with  this number 

of deficiencies 

Occurrence of deficiencies 
0%  25%  50% 

N 

P 

K

S

Mg 

Mn 

Zn 

Cu 

On UK arable farms, NUTRIENT DEFICIENCIES appear to be COMMON 

0%

N

P

K

S

MgMg

Mn

Zn 

Cu

None , 
27% 

1, 27% 

2, 21% 
3, 13% 

4, 8% 

5 or more, 4% 

The number of 
nutrien ts that 
were deficient 

Deficiencies in grain samples from 633 YEN+ 

crops after harvests 2016, 2017 & 2018: 

Less certain values in grey 

YEN+: Data from the YEN (by NRM), plus the Grain Nutrient Benchmarking pilot were supported by ADAS, AHDB & Yara (Lancrop) 

8 Nutrients in Grain Critical value 
in dry matter 

N 1.9 % 

P 0.32 % 

K 0.38 % 

S 0.12 % 

Mg 0.08 % 

Mn 20 ppm 

Zn 15 ppm 

Cu 2 ppm 

Nutrition diagnosis … CONCLUSIONS 2020 
•! SOIL analysis tells about availability 
#But is not fully reliable 
#Needs double-checking 

•! LEAF analysis indicates immediate crop status 
#Can support corrective sprays etc. 
#Problematic to interpret … weather effects … ‘norms’ change as crops age 
#Uncertain thresholds /  critical values 

•! GRAIN analysis tells about ultimate nutrient capture 
#Most accurate, precise & easy 
#Embraces rooting and seasonal soil moisture issues 

•! Significant value in sharing results … BENCHMARKING 
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Input data required 
for Benchmarking 

Planning Nutrient Analysis … with Benchmarking 

Also at: www.yen.adas.co.uk/projects/yen-nutrition 

Interpreting Nutrient Analysis … from Benchmarking 

Facilitated 
Summarising, 
& Designing 
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Hi-Lo Patches … 

Checking nutrient deficiencies … with ‘Hi-Lo Patches’ 
e.g. if grain P analysis is <0.3% … apply TSP 

… and in the following 
wheat crop 

Example courtesy of Charles Tompkins, Orlingbury, Northants. 

Obvious evidence 
of P deficiency 

50 kg TSP 
applied to this 

24 x 24 m patch 

Setting up Hi-Lo Patches 
Ideally patches 
need distinct 

edges 

Best for several 
patches to be 

treated the same 
 

Place them in 
uniform areas 

patc
stin
es

patches
nct
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Summary:  … we propose a new Crop Nutrition Network 

1.! Supporting understanding of crop nutrition 
–!Website, Summaries & Guides 
–!Standardising analyses & thresholds 

2.! Supporting Benchmarking of Nutrient analyses 
#Grain initially … and any other harvested materials 
#Leaf … and maybe 
#Soil … field by field Leaf 

 
3.! Shared Deficiency Testing … with Hi-Lo Patches 

–!Establishing multiple patches in problem fields 

&  maybe an ‘ENUF’ award … ? 
–!Sponsored tramline-testing of new products & practices 

to find increased nutrient uptake efficiencies. 

Interested? 
email us, or go to: 
www.yen.adas.co.uk 
… and complete our 
yen-nutrition survey 
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Thank you 

W:  www.adas.uk 
OR  www.yen.adas.co.uk 

E:  Roger.Sylvester-Bradley@adas.co.uk 
M:  +447 884 114311 

E: Ruth.Wade@adas.co.uk 
M: +447 970 360373 

‘Share to Learn’ 


