Big data in Agriculture

How can we use the collected data on farm level
now and what about the future
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Agenda

« Platform overview and the adoption

 Data sources

 Alook at these data and how we process and create Al model on top
« How SEGES Innovation want to create more value with data

« 7 Examples on how we create value based on data

« Whatis in the horizon

SEGES

INNOVATION



The Crop platform

FarmTracking
» The fieldworker

KemiTjek

CropManager

* The farm manager
and the owner

FarmTime

Mark Online

» The plant advisers
» The advanced farmer

Biogas Online




Adoption in Denmark

« FarmTracking application coverage 1,65 mill
Hectares

« 5000 daily and 10000 monthly users
« Documentation

* Precision farming is moving forward with
300.000 hectares

« Accelerated by the precision farming legislation

« Crop advisers use Mark Online covering 2,1
mill. Hectares

« 500 Advisors use the platform daily to help the farmer
apply for EU subsidies and report to public authorities

* Field, crop and fertilizer planning

2,6mill hectares




Data Sources
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Data, Data and more data
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* u Microsoft

Driving sustainable transformation
in agriculture using Al
and a new data science vision



https://app.frame.io/reviews/04f7e0e6-dbaf-4bb0-be42-30b79dcb1bcb/e88e3d3f-a1f4-44dd-8db4-042f5f86da77
https://app.frame.io/reviews/04f7e0e6-dbaf-4bb0-be42-30b79dcb1bcb/e88e3d3f-a1f4-44dd-8db4-042f5f86da77
https://app.frame.io/reviews/04f7e0e6-dbaf-4bb0-be42-30b79dcb1bcb/e88e3d3f-a1f4-44dd-8db4-042f5f86da77

How data should provide value

Prescriptive
Analytics
Predictive
Analytics

Diagnostic
Analytics

Value

Descriptive
Analytics
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Example 2: Cloud removal
Q . 2023 2024 2025 ; ) -!‘ |i Y

Select the date you want to see biomass
for

AICLOUDLESS BETR

november 2023
aug MA T ON TO R @ SO
sep. A
23 4 5
okt ¢

No field selected
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Select the date you want to see biomass
for
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Example 3: Yield prediction

tons/ha

= B oos Forventet udbytte ® nFo
@ Markplan B :s
Prognose leveret d. 10-04-2023
7,98
......... - 7.43 Der tages forbehold for, at beregningen kan afvige fra

Q Markanalyser det faktiske udbytte. Las mere under info.

B ss

Prognosen er opdateret i 2023, men vi vil forsat gerne
have din vurdering af, hvor godt prognosen rammer pd
dine marker.

@ Tildelingslag

Send gerne en kommentar til udbytter@seges.dk

|-¢ Prognoser

8,34 ton kerne/ha

© Hotspots
Total udbytte pd mark 286,68 tons

Basislag
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Example 4: Dynamic fertilizer tool

Kvelstofbehov for vinterhvede (Mark 502-0)

@ mro
250
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E
=
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o103 1503 0104 1504 1105 1545 205

— Cptimal tildelt N Tildelt N Lav tilg=ngeligt N Kritisk lav tilg=ngeligt N

Grafien viser dine udfarte apgaver samt dine fremtidige planlagte apgaver med kvazlstof. Huis du har planlagte apgaver for dags dat

vises de (kke pa grafen. Klik pd INFC sst il hayre for mese information.

Satellitberegnet N-behov fer 3. tildeling

@ nFo
Vinterhvede Marker Forventet udbytte Nyeste beregnede N-behow Galdende N-behaoy
: Kr.pr.k; "
Kvazlstofpris . N pPrig 90 75 108 152
. = )
Afgradepris . Krprhkg 100 7 108 152
L Kr. pr.
Proteinpris = P
pet. prat. 5010 85 128 180
| GENBEREGH | 5020 a5 L\\, 128 180
5030 as 128 180
-
Vil du overskrive ‘Gzldende N-behov' med det 'Nyeste beregnede N-behov' pa alle marker?
| OVERSKRIV GALDENDE N-BEHOW |
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Example 5: Risk of lodging

O OO

Veekstregulering v

(ﬂ Markplan T l
2> Markanalyser Markareal: 3.53 ha

Afgrede: Vinterhvede m.udleg
S5 Tildelingslag

Emne Navn Score
|£ Prognoser

Forfrugt @ Vinterraps 1
@ ORI Jordtype © Finsand 0
E5  Udbytte benchmark Sort © Kalmar 0

. 10-09-

% Indstillinger satidspunit © 2017 2

Vegetationsindeks © NDVI 0

Samlet score °

Lejesadsrisiko

Her ser du den beregnede risiko for lejesad i
dine vinterhvedemarker.

. Lav risiko (Score under -2)
Medium risiko (Score fra-2 til 2)
. Heoj risiko (Score over 2)

Ingen data
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Example 6: Barley st. 30-32

CropManager

000K
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S
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Markplan
Markanalyser
Tildelingslag
Prognoser
Hotspots
Basislag
Udbyttebenchmark
Fremstillingspris

Indstillinger

s
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«
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® Kg N/ha

81
77.26
7351
69.77
66,02
6228
58,54
54,79
51.05
473
43.56
39.82
36.07
3233
2858
24,84
211
17.35
13,61
9.86

=

2=
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Total 609 KgN
Gns. 40,5KgN

(© Redigertildelingslag

Totalmazngde @

@ Fasthold totalmzngde
Madelberegnede mangder justeres og
totalm=zngden fastholdes.

O Juster totalm=ngde
Modelberegnede mzngder fasthaldesog
totalmazngden justeres.

Valgte basislag @

PRIORITERING ~ BASISLAG JUSTERING | %

Andre basislag

= Bakketoppe 100 @

Min/max produktmangde (kg)
MARK MIN MAX NULSTIL

6510 0 300 )

Manuel redigering
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Example 7: Irrigation module in FarmTracking

Vandbalance #8

I dag

aTestFlight g A0S ] 155%m

o/ 2 ’ Vandbalance
‘ X ; \ ldag

Egelund Syd - J

Mark Afgrede
309-0 Kartoffel, stivelse

-15 mm (Aktuel
-26 mm (+7 dage)

Vandbalance

C = 09.25

£ Til..ge Opret nyt vandning

Vandningssytem Spor
Vest B

Dato
03-08-2022

Maengde pr. ha
Maengde pr. ha mm

Estimeret tid for udfert
03-08-2022 09:25

Pumpe
Vzelg pumpe

OPGAVEKOMMENTAR

Aktivemdinger 2022

Spor Status ETA
A & 11:50

Spor Status ETA
A o 8. jul.
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What is In the horizon

Al assisted field planning

ﬁ}

Soil variation
Crop and variety
Weather condition

Sustainable
resource usage

Legislations
Crop rotation

Sales options and
prices

Sustainable land
usage

Wil

T

i

14

an)

N -

Diseases monitoring

Irrigation
recommendation

Optimal utilization of
machinery

Harvest optimization

Sprayer operation
based on weather
and necessity
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Thanks SEGES
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=y JESPER RIBER NIELSEN
A | Director, Crops Agro Food Park 15, DK 8200 Aarhus N seges.dk
W Digital SEGES
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jern@seges.dk info@seges.dk +45 8740 5000
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Can access to more data change the way we think about
the science and practice of crop protection?

Paul Neve, Professor, Plant & Environmental Sciences, University of
Copenhagen




The Crop Protection Challenge

._
PESTICIDES
50%
‘ ® #EUFarm2Fork #EUGreenDeal

Reduce the overall
use and risk of
chemical and
hazardous pesticides

Modern, intensive agriculture is heavily reliant on synthetic

pesticides, which, whilst often highly effective also have
nhegative consequences: Reducing pesticide reliance requires holistic

agroecological (complex) solutions.

 Evolution of resistance

« Environmental pollution ‘B|g data’ can be an
* Human health (user and consumer exposure) enabler fOr thlS
transition

* Non-target impacts (pollinators, biodiversity loss)



Big data in healthcare

Medical Imaging

Real Time Alert Predictive Analysis
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Effectiveness
of Clinical ~___
Trials B

Big Data in
Healthcare

Biomedical Signals
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backed - [
Clinical Rick & D_/ I l\""%——-_- K“\
. . is isease .
Decisions Management Telemedicine, Behavioral

Smart Devices Data/Mobility

Sensor Data

Population Health
Management

www.cybersnowden.com

Biomedical Images,

UNIVERSITY OF
COPENHAGEN .

Personalized medicine
Preventative medicine
Evidence-based medicine

Early detection

Population health management

Risk management
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Cultural blackgrass management - a risky business

Ploughing Delayed Competitive Spring crops Sowing rate Grass ley /
autumn cultivars fallow break
sowing

69% 31% 22% 88% 26% 70% | Mean efficacy

-82t096%  -64to 97% 8 to 45% 78 to 96% 7 to 63% Variation

Lutman et al., 2013



Big data in agriculture

GEMS Informatics SERVICES v  ABOUT v  RESOURCES ¥ LABS v  FAQS  CONTACTUS

£

o~ Sowing Solutions

’

. " . == :
G|sc GROWER INFORMATION SERVICES COOPERATIVE € Jedy 'V~ QO aliie\

£

See all services >

“Traditional, replicated field-experiment agronomy is too time-consuming and
expensive to provide an effective approach for identifying optimal practices”

4 GENETICS | ENVIRONMENT | MANAGEMENT | SOCIO-ECONOMICS

“the key is to take advantage of the farmer innovation that occurs across the o? ® ® ®
millions of fields planted to crops each year. In essence, each of these fields is @ o - o ® A rl m et r I Cs
an “experiment” that receives a specific set of crop and soil management '.*.. ot g
practices” :. @ :

@ @

“At issue is how to cost-effectively and efficiently identify which combination of
practices works best for a given combination of crop, soil type, and climate”




The Blackgrass Resistance Initiative

Newcastle
+ University

Rob Edwards  Alina Nawaporn
Goldberg-  Onkokesung

Cavalleri

* Molecular mechanisms &

biochemistry
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LIVING CONSERVATION

Ken Norris  Alexa Varah

* Economic &
environmental impacts

ROTHAMSTED
RESEARCH

Lieselot Nguyen Laura Crook Richard Hull

Paul Neve David Comont Andrea Dixon

Claudia Lowe

* Ecology, evolution, population
genetics & epidemiology

Black-Grass Resistance Initiative

The
University
Of
Sheffield.

) 2480 &8 .{'A‘ A /’A“
Rob Freckleton Dylan Childs Helen Hicks Shaun Coutts

* Evolutionary ecology, monitoring,

—— - : o

NG
Louise Jones

* Epigenetics * Quantitative

genetics



A Blackgrass Farm network

COPENHAGEN .

&

Field maps (population dynamics)

200 fields
* Resistance characterization (whole plant, molecular)

71 farms

* Field management data (farmer records)
 Economic data (yields, costs, profit)
 Environmental data (soils, weather, landscape etc.)

Epidemiology of resistance: every
field as a case study.



Mapping blackgrass abundance S
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(a) 2015 (b) 2016 (c) 2017 (d) 2018

High densities

Density state
(square root)
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UAV images
= A) Ry (670-750nm)
=" B) RGB

C) Field map
Lambert et al., 2018

Field maps (ground-truth)



Mapping herbicide resistance
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Blackgrass big data: informing science & practice
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One Crop Health: Next Generation Crop Protection (2024-2030)

Department of Plant and Environmental
Sciences

Plant health

")

& 2
Paul Neve

Department of Computer Science I §QE

Sune Darkner
ROTHAMSTED

RESEARCH Jonathan Storkey

Per Kudsk

A systems approach using agronomy, ecology, nOVO |’]O rd |SK

biotechnology and data science to reduce reliance
on pesticides for pest, weed and disease control. fonden

Department of Agroecology




One Crop Health

A comprehensive
mapping &
modelling of the
crop health
system.

e An international
cohort of PhD
students

e

innovation for prevention,
detection & control of pests




Answering big questions with ‘big’ data

[

agriculture ecology
N =N
One Crop A [uﬂﬂ
Health Centre S
system-based

Resilient, healthy crops
Less reliant on pesticides

UNIVERSITY OF
COPENHAGEN .

L
What drives pest, weed & disease humbers at
field to landscape scales?

Which management practices limit pest, weed &
disease populations?

What are the links between soil, ecosystem and
crop health?

How can big data be used to optimise crop
protection?

How do we reduce pesticide use in future
agroecosystems?

How do we use new technologies to maximise
their efficacy and minimise negative
environmental impacts?
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