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What metrics are important in
understanding and improving performance?

Daniel Kindred,
ex-ADAS, Crop Scientist at Anglo American




Our conceptual framework, metrics & Benchmarks...
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Soil texture and depth dictate Soil Water Holding Capacity
(e.g- 150mm / m for a medium soil type)



Knowing your potential

1.4t/ha biomass possible per
TJ ... if capture 60% annual
sunlight - 30t/ha
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Metrics collected through the season
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YEN Reports
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m Ildentify possible causes of yield variation
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YEN Reports — Comparative Metrics & benchmarking
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Guide to digesting

How could | have

a YEN report

~
enhanced this 2 Potential 3 Grc_:v_vmg
crop’s yield? yield — conditions - N
) - z How did the weather Did my soil organic 4 Variety choice
\ 1 Headline on my field compare matter and activity & Agronom
> to others & the long- release enough 9 y
Performance term average? nutrients? Was water How did my crop’s
) availability adequate? maturity and
/ How was my yield husbandry compare to
. compared to my \- J \- J others elsewhere?
7C Nutrition potential .. and others? WhanCOU'% htatve?been
ost-mortem onebR"
P \- Only variety and
Seniereio il - 7 o ot
crop? Which nutrient P —— crop development
was most limiting? 5C
form in sequence: rop ’
T shoots first, then Full, long- Deep roots development
! Y, seeds per shoot, seed lived for water How long was each
\ size and weight last. canopies for capture. phase ogf growth
(. —1) light capture compared to normal /
7B Yield analysis ’ * others ?
- seed size P . N\
N .
Was weight per seed 7A Yield analysis - 6A Light & Water h_
too good? How well 6B Nutrient capture Slow development
did I'set this crop u - Crop structure means more growth
for seed-filling? K - SEjpils Was my crop limited ' h hg
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need many \L J
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Assessing sink capacity

shoots par m2 Seeds per m2 Seadsiae; e
e - Gralns per ear
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G rOWt h Of th e YENF am i Iy an d D at a b ase {Jatz’ c;zl':z:ted & metrics calculated:

* Soils
* Potent
* Texture, depth, stoniness, SOM%,
soil sample analysis
*  Field & crop info
*  Cultivations, variety, agronomic inputs,
previous crop, manure history ...
* Crop observations
* Photos, dates of key growth stages
* Verified yields
* Grain sample
*  Protein & specific wt
* Quality parameters
*  Full nutritional analysis
* Grain size & shape distribution
* Grab sample
* Yield components
* Harvest Index, Biomass
* Nuptake
’ * GHG Intensities

-;,1; E N A:r E N (Y E N . ¢ "f E N F Ilﬁm * Nutrient offtakes
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Exploring the data — still lots to learn...
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Crop metrics from Satellite data — Acropalis project
&) ASSIMILA “UCL

_,,j UK EM : -~ m Worked with ~600 YEN wheat fields from 2018-
. == 2021
MCROPOLIS Dafes
© m Used Sentinel 2 Satellite data to calculate LAl &
o FAPAR (Fractional light interception) through
© season
=~ m Fit ‘trapezoids’ to get key metrig
- — Date emergence
— Over winter canopy size* Prototype
~ — Date canopy expansion dashboard for
— Date full canopy* displaying crop
o — Max Canopy size* metrics via Dynamic

— Start / End senescence* Benchmarking



Nutrition metrics — YEN Nutrition
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Nutrition metrics

—m_ Beans

N fertiliser applied
P applied

K applied

S applied

Soil P

Soil K

Soil Mg

Soil pH

SOM%

Grain nutrients
Micronutrient apps

Biostimulant apps

*** 5kg grain/kg N
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* 0.013 t/ha per 1 mg/!
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* +ve
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NUE Metrics

Grain N offtake, kg N/ha
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Other metrics?

GHG Intensity kg CO2e/ft
Harvest losses - Beans/m2
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Crop Protection Spend, £/t

Crop Protection spend £/ha

- 8 8 8 8 E § 8 .:z:5ssu82:288
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Questions to consider

m Can we get to a condensed list of 5-10 key metrics or KPIs?
— What are they?

m Or should we accept that the system is complex and context differs between farms (as
do the limitations), so farmers & advisors need to consider many metrics?
— If so, how to structure, prioritise and make valuable?




Sli.do word cloud poll ...

m What are the most useful and important metrics to
enhance crop performance on-farm?

m WiFi Network: xxx

m We are using Sli.do to make panel discussions more interactive
Take part in live polls or submit questions via your smart phone ...
Go to: sli.do.com
& use the Event Code: #YENis10




JNF-S Sweethope Farm
= & Co

O 369 ha farmed - 281 ha owned, 88 ha rented. Property lets. Renewables
U 290 ha arable, 32 ha permanent grass (grass park lets), 17 ha woodland
O Staff — myself plus 1 full time and additional 1.5 at harvest
O Rotation: OSR / WW / SO / WW / SB / WB (with some rotational grass
for silage and 6 ha SRDP-AECS)
‘HTransitioning from min-till to direct drill

David Fuller-Shapcott
JN Fuller-Shapcott & Co.
Sweethope

- Kelso ;




JNF-S YEN 2015
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YEN Conference 2022

James Mayes
Farm Manager — Bentfield Bury

Tuesday 24t January 2023

Reliability in Every Field
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SOIL METRICS

* Do we understand the fundamentals of what is under our feet?

* What is in our control?

e Can soil characteristics be changed?

* YEN experiences have shown importance of water availability and root development

Reliability in Every Field




—
CROP BENCHMARKING ~ Sentry @

Sentry & BCS: 7 years in YEN with 8 managers, mostly cereal YEN
Acts as an internal discussion/ development group
How do we benchmark ourselves?

Soil testing

Tissue testing

Introduction of technologies

Grain analysis

YEN competition rankings

YEN wheat quality rankings

Season end review

Future planning

Top 25% producers, group using learnings to influence
future crop production methods that are increasing
productivity and profits

Reliability in Every Field




BUSINESS
BENCHMARKING

Sentry has >30 years of benchmarking experience

Comfortable at all levels comparing ourselves with colleagues and industry
Annual exercise for all managers

Looking at all aspects of the business

Acknowledge that we are not all the same!

Where are our businesses?

How to improve performance?

What are our KPI’s per business? Sentry o

Analytics =

Appropriate setup for specific business model, aiming
to be in top 25% of businesses for profitability

Reliability in Every Field




6.0
5.0
4.0
3.0
2.0
1.0 .
Amend Implement 0.0
Pl 8 e & Deliver Benchmark
Again
Yield

Gather
Result Benchmark

DELIVERY AND REVIEW Sentry

SOM %

14.0

Oakfield

Profitability

Gross Margin

e \yerage == Future Field

Reliability in Every Field



\ Using our archive /

9 N

&

\ Stop firefighting /

s i\

\Testing the hypothesis/

/3 N

\ Start optimising /
‘6 )

\Creating the benchmarky
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= Validation and refinement

/

Concentration (%)
of phosphorus in

Winter Wheat leaf

Kk Concentration (%) tissue samples

of magnesium in
Oilseed Rape leaf YEN (> 5.0 t/ha)
tissue samples

~ YEN (12.0 - 15.0 t/ha)

YEN (<4.0tha) """"""'-—-—-.....__.______________h—__‘

\\_

- YEN (< 8.0 t/ha)




Dr.Sajjad Awan

Soil and Crop Nutrition Agronomist

24th January 2023

Cawood



Three Key metrics;

1. Sustainability

2. Productivity

3. Use of Data

Measure, Manage and Monitor




