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Welcome and coffee

Introduction to NUTRI-CHECK NET | Sarah Kendall, ADAS (Online)

Conference opening address | Miguel Quemada, UPMadrid

Session 1| Challenges in Nutrient Management in Europe | Chair: Thomas Wilkinson, ADAS

Coffee break

Session 2 | Tools For a Better Nutrient Management | Chair: David Wall, TEAGASC

Networking Lunch | HE Projects Posters Session

Session 3 | Co-creation and Best Practices To Support Adoption | Chair: Milan Franssen, DELPHY
Coffee break

Session 4 | Horizon Europe shaping Crop Nutrient Management | Chair: Alexandros Fournarakos, AUA
Leg stretch break

Panel Discussion | Bridging sectors for a Better Future | Chair: Francesca Degan, ARVALIS
Conference close | Sypros Fountas, AUA
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09:00 - 09:10 | INTRODUCTION TO NUTRI-CHECK NET
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Crop Physiologist and Associate Managing
Director of ADAS' Sustainable Agricultural
Systems business, based in the UK.

Scientific Coordinator of the NUTRI-CHECK NET

project.

Research focused on optimising crop nutrition and
supporting farmers to make the best nutrition
decisions to increase productivity sustainably.

SARAH KENDALL
ADAS
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2030 Targets for sustainable food ™) NUTRI-CHECK NET
production in EU

Reduce by 50% the Reduce nutrient Reduce sales of Achieve at least 25% of
overall use and risk losses by at least 50% antimicrobials for the EU’s agricultural land
of chemical while ensuring no farmed animals under organic farming
pesticides and deterioration in soil by 50% and a significant increase
reduce use by 50% fertility; this will in organic aquaculture
of more hazardous reduce use of
pesticides fertilisers by at least -
20 %
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The 4Rs — is it enough? ) NUTRI-CHECK NET

Right Rate Right Time Right Place
Match the amount Make nutrients Keep nutrients
of fertiliser to crop available when the where crops can

S crop needs them use them

Right Source
Match fertiliser
type to crop needs
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A change in Approach ) NUTRI-CHECK NET

From assuming that predictions To a dynamic management
are always ‘right’ e.g. the 4Rs approach which utilises
monitoring & measurements

4R
PLANT
NUTRITION

A Marsal o braproving the Maemers o Pl Nociion
e

Funded by ﬁ UK Research
the European Union and Innovation




NUTRI-CHECK NET in numbers

: LD o . .
9 National Expert Groups
.+ 26 Farmer Crop Nutrition Clubs
g~ + 122 Needs & Barriers identified
4 °+ 173 Tools & Services Inventoried
@ - 135 farmers evaluating tools
* 1 New management framework
» 21 Best Practices

* 102 Practice Abstracts
&l - 89 Field Demonstrations

)
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Sarah Kendall

Sarah.Kendall@adas.co.uk

https://nutri-checknet.eu/
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09:10 - 09:40 | CONFERENCE OPENING ADDRESS
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PhD in Agronomy and Professor at the
Universidad Politécnica de Madrid (UPM) and a
Senior Scientist at the Research Centre for the
Management of agricultural and Environmental
Risks (CEIGRAM).

Area of expertise is nitrogen and water
management in agricultural systems, seeking to
increase economic and environmental
sustainability.

MIGUEL QUEMADA
UPMADRID
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Fertilizer dependency complements NUE to improve
sustainable management in agrosystems

o

" 4
O O N Y
NUTRI-CHECK NET Q%ﬁ(@;@ aim
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Centro de Estudios e Investigacion pacaln Gestion Wl B o0 L 0L NUTRITION

POUNICA de Riespos Agrarios y Medioemblentales

Introduction

Application to field experiment

Application to farm scale

Application to country and global scale

Conclusions
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Introduction

» Resource use efficiency
» Potential environmental impacts

* Productivity level
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—_— Centro de Estudios  Investigacion para la Gestion
OPTIMISING CROP NUTRITION
POUTECNICA de Riesgos Agrarios y Medioemblentales

Lassaleftta et al. 2014
NUE = N ) t/ N. ¢ EUNEP 2015
outpdl T et Zhang et al. 2015

System boundaries

Inputs 9 ‘6‘ == Outputs

Changes in stock

EU Nitrogen Expert Panel (2015)

NUE = Output / Input
N surplus = Input — output
N output = N yield
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Canfro de Eviidica ¢ invastigacisn para s Gestion "y OPTIMISING CROP NUTRITION

POUCN|CA de Riespos Agrarios y Medioemblentales

A

Introduction

Lassaletta et al. 2014

NUE = Noyiput / Ninput EUNEP 2015
Zhang et al. 2015

Target values

NUE =90%
4
250 - . g
s . PRl 0 . Desired maximum
2 NUE very high (NUE > 90%): 2 N sumplus < 80 kg/halyr
2 200 - Risk of soil mining PR N s
9 - of e
k4 .
] P = EN9,
o 150 - P éng NUE =50%
-E' ’é\(a \\)5
3 100 - \ Desired minimum
I - - productivity
(N output > 80 kg/halyr)
50 -
0 -
[l Funded by 0 50 100 150 200 250 300
L the European Unic N input kg!halyr \

EUNEP 2015
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Yield

Noutput
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NUE = Noutput/ Ninput

300

N
(]
o

N outputs (kgN/ha)

-
(@)
(@)

ceigram
Centro de Estudios e Investigacion para la Gestian
de Riespos Agrarios y Medioemblentales
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Lassaletta et al. 2014

EUNEP 2015
Zhana et al. 2015

NUE=90°/:; 4

100 200 300
Total N inputs (kgN/ha) \

Quemada et al. 2020
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OPTIMISING CROP NUTRITION

Introduction

Centro de Estudios e Investigacion para s Gestion

POK:A de Riesgos Agrarios y Medioemblentales

NUE = I\Ioutput/ Ninput
AE,

NUE = YEN X UtEN X REN

H NI
Nouput fretd Nuptake

X X

\\] N
' Yuptake ertlizer

NUE =
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Introduction (#) ce(gram | NUTRI-CHECK NET

POUN|CA de Riespos Agrarios y Medioemblentales

Lassaletta et al. 2014

_ EUNEP 2015
NUE = Noutput / I\]input Zhang et al. 2015
AEy

NUE= YE, x UtE, x REy x FD,

NUE = NOUDUt X Yield X Nuptake XNfertiIizer
I\Ifertilizer N

Yield N

uptake input
FD, g

q ' Noutput

N Fertilizer -
-
. m
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the European Union and Innovation Fixation  Soil legacy \
N irrigation
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Centro de Estudios e lnvestigacion para la Gestion

k::‘.:" OPTIMISING CROP NUTRITION
de Riespos Agrarios y Medioemblentales g
POLITECNICA

Lassaletta et al. 2014

EUNEP 2015
— Zhang et al. 2015
NUE = Noutput/ I\]input
AR
NUE= YE, x UtEy, x REy x FD,
NUE = Nouput X Yield X Nuptake XNfertiIizer
Yield I\Iuptake I\Ifertilizer Ninput
FD, _‘ y ',
q R Noutput
N Fertilizer 3
- ' =
::huenlgfl?o?os;an Union g:dﬁit'e‘::-:sm aFlgx;::on’l . Soil legacy




@ ceigram

I n t ro d u Ctl on pou.m by oo e
FDN _ Z N applied with fertilizers 100

Z N inputs
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FD,, is an indicator of the relevance of the N provided by internal sources:

System supplies a lot of N (fertile soils, biological N, fixation,...) Low FDy

System supplies little N (low fertile soils, hydroponics,...) High FDy

FDy may decrease with management practices that enhance N availability and by

circular economy principles applied to agriculture

Funded by UK Research — [ |
the European Union and Innovation Biological
Fixat Soil legacy
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d Riesgos Agrarios y Med
Objective

* To test the fertilizer dependency concept at the cropping
system scale, and at different spatial scales as an indicator
to promote sustainable production systems

Spatial scales: field experiment
farm
country and global

:**',‘ Funded by & UK Research
L the European Union and Innovation



Application to field
experiments

36m

i 32 m

- Vetch precedent Rapeseed precedent

Barley precendet - Fallow precedent
=No 1] na H N2 HEns

Okg N/ha 70 kg N/ha 140 kg N/ha 200 kg N/ha
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@ cefgram

Centro de Estudios e lnvestigacion para la Gestion

POUN|CA de Riespos Agrarios y Medioemblentales
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Location: Central Spain

Main crop: Bread wheat (November to July)
Factors: Precedent

N fertilizer rate (ANS 26%)

Harvest: Yield

Grain and biomass N concentration

I\loutput

N inputs

N applied with fertilisers

N in the aboveground biomass of NO =
N atmospheric deposition + N

supplied from biological fixation + N in
irrigation water + soil N supplied \



Application to field experiments by NUTRI-CHECK NET

Control treatment (NO)

N in the aboveground biomass Noutput
- C

3 T
z z
Z60 2860
3 4
=y = &
3 2
=t (=%
2 5
Z40| 40 a

20 20
Barley Fallow Rapeseed Vetch Barley Fallow Rapeseed Vetch
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Application to field experiments by NUTRI-CHECK NET

6000

2o il.— JI* *hl ﬁ'.*l

Yield (kg/ha

¢ 2000

0 a bbc a bbcc a bbb /aababb
Barley Fallow Rapeseed Vetch
Fertilizer treatment B3 NO EZ N1 B8 N2 E3 N3
200

150

P I‘* .j'* .#; .s.ii*

Funded by ﬁ UK
the European Union anc 0{ a bbc a bbcc a bbc/aababb
Barley Fallow Rapeseed Vetch \

kg N/ha)

Noutpu




Application to field experiments

In all NO treatments

fertilizer depedency 7,

75
50

25

Fertilizer dependency

100

75

50

25

Fertilizer dependency

JBRCl Funded by
the European Union

NUE

NUE

100

75

50

25

100

50

25

d a d d

Barley Fallow Rapeseed Vetch

[T R
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—b5 a aa b aabab b a aab b a-aab
Barley Fallow Rapeseed Vetch

FDy
|

c b b a
Barley Fallow Rapeseed Vetch
= o o= R

a bbcc a bbcb @ bbcc a bbcc

Barley Fallow Rapeseed Vetch

UK Resea. .. Fertilizer treatment

and Innovation
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Application to farm scale ™) NUTRI-CHECK NET

Agricultural Systems 177 (2020) 102689

Exploring nitrogen indicators of farm performance among farm types across
several European case studies

M. Quemada®™*, L. Lassaletta®, L.S. Jensen', O. Godinot®, F. Brentrup”, C. Buckley", S. Foray",
S.K. Hvid®, J. Oenema", K.G. Richards‘, O. Oenema"

Nitrogen input (kg N/ha) Nitrogen output (kg N/ha) 300

11 Mineral fertilizers 01  Crop products NUE=90%, /
12 Feed and fodder (net) 02  Animal products (milk, egg, wool)

13 Biological nitrogen fixation 03  Animals (net)

14 Atmospheric N deposition 04  Orchard trees (net)

I5 Compost and sewage sludge 200

16 Seed and planting material %,

17 Bedding material (straw, saw dust) i,f

18  Animal manure (net) f;&’

19  Irrigation water 2

=
o
o

| Nuptake

7

Ninpu(
AN Funded by ﬁ UK Research
LA the European Union and Innovation &

0 100 200 300
Total N inputs (kgN/ha)

.



Application to farm scale | NUTRI-CHECK NET
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Agricultural Systems 177 (2020) 102689
Exploring nitrogen indicators of farm performance among farm types across |
several European case studies

M. Quemada™*, L. Lassaletta”, L.S. Jensen', O. Godinot®, F. Brentrup”, C. Buckley*, S. Foray",
S.K. Hvid?, J. Oenema", K.G. Richards‘, O. Oenema"

Subset

Arable farms . ‘ 45 farms (29 from Spain + 16 from Germany)
3-year crop rotation

German farms: Rainfed & Applied organic manure plus mineral fertilizers
Spanish farms: Irrigated & Applied only mineral fertilizers

Main crops: Winter cereals (46%), maize (19%), rape (14%) and root crops (12%)

Funded by & UK Research
the European Union and Innovation




Application to farm scale NUTRI-CHECK NET

N inputs

Nfertilizer _
N applied with mineral fertilizers Ry, o

N applied with organic fertilizers
N applied in bedding material

Other N inputs |
N atmospheric deposition . ‘
N supplied from biological fixation T

N in irrigation water
N imported in seeds

100 .
‘ H
Funded by & UK Research 0 - ——

the European Union and Innovation

Total Mineral  Organic  Fixation Irrigation Deposit  Seeds




Application to farm scale ™) NUTRI-CHECK NET

FDy range from 47 to 95% and follows a normal distribution

10.0

1.5

Frequency
w
(=]

25

0.0

0 25 50 75 100
Fertilizer Dependecy (%)
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Application to farm scale

FD

N_mineral =

:N applied with mineral fertilizerS/Ninputs] . 100

I:DN_organic =

Fertilizer dependency (%)
=N W N W é
o o o o o O o o o o

Funded by
the European Union

:N applied with organic fertilizerS/Ninputs] . 100

B FDN_mineral ®m FDN_organic

| . 101 1!

\ )\
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1
Farms from Spain
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Application to farm scale

400

300

N Dutputs (kghfha)
r
=
(=]

JBRCl Funded by
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FD,, (%)

(1100
90
o 80
(] TU

80
FD,, mineral %]
- 100

&0

NUE=30%

60
Hap

e E 7 NUE=8B%

- Noutput = 123 kgNfha

0 100

200 400
Total N inputs (kgM/ha)

UK Research
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g

-
%3

Fertilizer dependency (%)
5 z

100/

75

25

Fertilizer dependency (%)
]
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b

= Germany
*Spain * e = . -

50 100
NUE (%)
C
<
- -
'.'-“*;1._‘ £
C

FD,, =93 - 0.3 (Fix.+ Irrig. + Depos.}
RZ=0.79

] 50 100 150
Fix. + Irrig. + Depos. (kg Nfha)




Application to country & global scale

T0P Publishing
Environ. Res. Lett. 9 (2014) 105011 (9pp)

Environmental Research Letters

doi:10.1088/1 748-9326//10/10501 1

50 year trends in nitrogen use efficiency of
world cropping systems: the relationship
between yield and nitrogen input to cropland
Luis Lassaletta, Gilles Billen, Bruna Grizzentti, Juliette Anglade and Josette Gardnier

Dataset
Crop N budgets for 203 countries for the 1961-2013 period

N inputs
mineral fertilizer application
manure application
symbiotic biological fixation
N atmospheric deposition of oxidized N forms.
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Application to country & global scale L NUTRIZCHECKNET
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Application to country & global scale £ NR:CHECKNET

Relationship between NUE and N fertilizer dependency

Fertilizer
dependency (%)
g *0 ® a e D@
Qa v 8... ... o ' * o o
(s]76] cco
ag [
* S&hi am" A'*Stral 'Fr ange ‘4L
© 2 .
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Conclusions Y NUTRI-CHECK NET

* Nitrogen fertilizer dependency (FDy) complements NUE, N surplus and N
output and should be reported as the fourth agro-environmental indicator

« FDy provides relevant information on whether N fertilizer application is reduced
by increasing inputs through symbiotic fixation or recirculation of already
available N sources (N reuse of organic products, water or soil)

» Application at a regional scale reveals countries in which fertilizer dependency
decreases, mainly because of increasing biological N fixation, and others that
experienced increases in the last decades

« The global N fertilizer dependency = 83%

PR Funded by & UK Research
the European Union and Innovation



Conclusions Y NUTRI-CHECK NET

« If the goal is promoting N inputs other than external fertilizers in
cropping systems, FD\ has great potential, allowing farmers and policy
makers to monitor achievements and to evaluate the ability of food
production to confront international instability or shocks

* Research needs:
o to test the applicability of FDy to crop-livestock farms
o to test the applicability of FDy to the agro-food system
o to assess the N inputs at different spatial and temporal scales

PR Funded by & UK Research
the European Union and Innovation



NUTRI-CHECK NET

AEN OPTIMISING CROP NUTRITION
NUE= YEy x UtEy x REy x FDy =Nouput/ Ninput
NUE = Nouputx Yield X Nuptake X Nfertilizer

Yleld Nuptake Nfertilizer N

input

N Fertilizer
-

Atmospheric

Deposition

Biological .
Fixation Soil legacy
N irrigation

Reference: Quemada & Lassaletta. 2025. Agronomy for Sustainable Development.
Fertilizer dependency: a new indicator for assessing the sustainability of agrosystems
beyond nitrogen use efficiency. 44, 44-58

Funded by & UK Research
the European Union and Innovation




Miguel Quemada

miguel.quemada@upm.es

f Jinjo v

ﬁ NUTRI-CHECK NET - : UK Research
SrTiRine cReR nuTmTIoN and Innovation




FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

09:40 - 10:40 | SESSION 1: CHALLENGES IN NUTRIENT MANAGEMENT IN EUROPE

THOMAS DAVID DIRK-JAN JEROME BERNADETTE
WILKINSON WALL BEULING CHARPENTIER BENNETT
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Funded by UK Research
NUTRI-CHECK NET e Eoromsan Union FRB onfeenrch

FUNCED BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINIONS EXPRESSED ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION, EUROPEAN COMMISSION OR

UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.



FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

o

NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

THOMAS
WILKINSON
ADAS

Senior Crop Research Consultant, Sustainable
Agricultural Systems, RSK ADAS.

Focus is the incorporation of Ecosystem Service
(ES) monitoring into good agricultural practice.

Lead of the Pilot Studies and ES Indicators WP in
the legumES Horizon Europe project, technical
lead of the Pulse Yield Enhancement Network
and WP co-lead of the UK Nitrogen Climate
Smart project.
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Leader of NUTRI-CHECK NET WP3 “Evaluation of Crop
Nutrition Decision Tools”.

Head of TEAGASC, Crops, Environment and Land use
Research Centre at Johnstown Castle, in Ireland and is
responsible for updating the National Nutrient Advice

for Grassland and Arable Crops in Ireland.

Research interests include building resilient soils for
sustainable food production systems, identifying
indicators of soil health, maximising the efficiency of
organic manure inputs for arable cropping systems and
DAVID developing soil specific nutrient advice for farms.

WALL
TEAGASC
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NUTRI-CHECK NET

Challenges and opportunities in arable crop
nutrition management

Dr. David Wall
Teagasc, Johnstown Castle, Wexford

NUTRI-CHECK NET Final Conference
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Introduction Y NUTRI-CHECK NET

IIIIIIIIIIIIIIIIIIIIIII

Aim of NUTRI-CHECK NET: To improve the precision of crop nutrition by
compiling nutrition decision tools, promoting farm-by-farm nutrient checking,
and facilitating knowledge exchange.

* Practice adoption in agriculture is the process by which farmers decide to use
new or improved technologies and management techniques,

* This can be influenced by factors like expected benefits (e.g., higher yields),
available resources, and external conditions.

* The goal is to improve farm sustainability, resilience, and productivity while
potentially reducing costs and improving market access.

* Various barriers can hinder the adoption of beneficial practices.

Funded by & UK Research €asasScC
the European Union and Innovation
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Methods of stakeholder engagement NUTRI-CHECK NET

Interaction with 3 groups of stakeholders to determine challenges and
opportunities in arable crop nutrition management.

Different stakeholder engagement methods were employed as follows;

1. National Expert Group (NEG’s) — Interviews

2. National Stakeholder actors - Surveys

| Vi
3. Crop Nutrition Club Farmers — Evaluation workshops ‘... . vy
L m'E

These methods enabled NUTRI-CHECK NET to cross validate the responses
submitted by the different stakeholder actors who participated.

Funded by ﬁ UK Research
the European Union and Innovation 47




National Expert Groups (NEG's) (O nwrri-cHeck NeT

9 partner countries have NEG's

the wider agricultural industry in each
country.

122 NEG members were interviewed

o > »
SEET

members from UK

Aim of the NEG’s
* ldentify and promote the key drivers for increasing the precision of crop
nutrition.

 |dentify solutions and new ways of overcoming barriers to achieving optimum
crop nutrient management.

Funded by casasc

the European Union
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Crop Nutrition Clubs (CNC's) o NUTRI-CHECK NET
9 partner countries with 2-3 CNC’s in each,

200 CNC farmer members throughout -
Scale:40ha to over 1000ha of productive '
arable crops incl. cereals, maize, potatoes. | |
135 CNC farmers participated in workshops & L NGRS e

S SRR R B
‘« “CNCifarmers from Wexford, Ireland: .

I~\J 3

Aim of the CNC’s

* Evaluate on-farm decision tools & opportunities to improve the precision of
crop nutrition management.

* Feedback & share experiences with other farmers and the wider agricultural
industry.

Funded by
the European Union




Wider stakeholder survey responses captured

Stakeholder responses n=714

Portugal Ireland
Poland 8% 12%
8% United
" Kingdom
) )
Greece
14%
Denmark
12%
Lithuania Netherlan
11% ds
France 5%

21%

Funded by ﬁ UK Research
the European Union and Innovation
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Policy maker

Industry - support serwces ZA’ Other...
3%

Industry - crop/grain purch s r
2%

Industry - input sales
5%

Crop Agronomlst

Researcher
9%

11%
Farmer /
Land
Farm Advisor Manager

19% 46%
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What are the main drivers for improving NUTRI-CHECK NET

crop nutrition on farms? oW T
100

_ 91%
[ 90
©
©° _ 80 77%
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©
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35 >0 40%
o1}
gg ¥ 29% 33%
s @ 30
o
E 20

10

0

Economic Production Market Policy Environment

Figure. Main drivers for improving crop nutrition expressed by the stakeholders who responded to
the wider stakeholder survey (n=714) across the 9 partner countries. eaEase
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What are the primary motivations for ™ NUTRI-CHECK NET
improving crop nutrition? o

(=
2 o

Percentage of Stakeholder
respondents (%)
o b B 888
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s ) N

Figure. Perception of farmers primary motivations for engaging with crop nutrient management
as expressed by th stakeholder responses across the 9 partner countries.

€axasc
Funded by UK Research
and Innovation 3

the European Union o \52




How do farmers judge success? | NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

How do farmers judge the success of their crop What level of accuracy in crop nutrition decision
nutrition management? making do you perceive?
70 15.55% 17.09%

60

50

40

30

20

10

Percentage of Stakeholder respondents

0 —
o & © o .
Q&e\b &éﬁ & ‘*&b e@"‘} R & 66.81%_/
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& K fb‘\" & ,4’? ¥ . .
Q,,~o°>° & & N &5 Figure (A) Percentage of the wider stakeholders surveyed (n=714)
& e*“\ «ﬁ& that indicated different methods for judging success of their cro
& juaging p

-t

Funded by UK Research nutrition management and (B) the level of accuracy they
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Key data used for crop nutrition decisions? ") NUTRI-CHECK NET

OPTIMISING CROP NUTRITION
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Barriers to adoption of crop nutrition tools? NUTRI-CHECK NET
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Key needs of farmers to increase the precision n NUTRI-CHECK 16EF
nutrient management and crop nutrition?
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Key needs of farmers to increase the precision €9 nutri-check@iET

nutrient management and crop nutrition?
Table. Key needs of farmers to increase precision of crop nutrition expressed by the

NEG stakeholders (n=122) across the 9 partner countries.

Key needs of farmers to increase the precision of ! , United
Denmark  France  Greece Ireland Lithuania Netherlands Poland  Portugal

crop nutrition in each country Kingdom
Number of NEG Stakeholders that responded (n) 21 19 15 1 7 o 15 12 15
% of stakeholder responses
I Education on soil fertility and crop nutrition 57.1 84.2 73.3 63.6 429 14.3 47 33.3 40.0 I
Improved IT skills - - 6.7 - - - : - -
Availability of independent research results 143 36.8 - 100 28.6 - 400 333 333
Availability of economic cost-benefit information 4.8 10.5 - - - - 6.7 - 133
Awareness-raising and demonstration of tools 23.8 316 53.3 63.6 28.6 429 26.7 16.7 13.3
Access to Farm Advisor / Agronomist 95 316 - 72.7 286 - 333 - 20.0
Independent crop nutrition advice 48 - - 182 - 143 133 25.0
Incentives for government (meeting env. targets) - - 6.7 21.3 - - 133 16.7 6.7
Incentives from industry (e.g. sustainability bonus ) - - - - - - - 16.7
Access to finance for tools & technologies 4.8 - 60.0 - 429 - 333 250

Funded by & UK Research
the European Union and Innovation




Key stakeholders who can support farmers? NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

Table. Key stakeholders that can best support farmers to increase precision of crop nutrition

expressed by the stakeholders (h=714) across the 9 partner countries.

Key stakeholders who can best support farmers to meet L United
i Denmark France Greece Ireland Lithuania Netherlands Poland Portugal
their needs Kingdom
Number of Stakeholder that responded (n) 83 15 100 88 80 39 54 5 64
% of stakeholder responses
Professional farm advisors / agronomists 83 83 630 B0 788 795 9 704 8.1
Agricultural University & Farmer training providers 578 21 &0 5Ll 575 - a4 41 53.1

Agricultural researchers & organisations 458 2.1 27.0 29.5 438 84.6 27.8 51.9 28.1

Policy makers
Industry - farm input sales _ur - 170 4.5 215 5.1 $H2 1O 31
Industry - support services 0.0 - 36.0 182 138 2.1 148 41 156
Industry - crop purchasers (incl. grain/crop trade etc.) 133 - 10.0 - - 1.1 185 -
National / local media 72 - 90 00 715 : BO 74
Agri-contractors 10.8 - 9.0 102 150 2.1 204 -
Consumers / General soI_c:‘iIetﬁ 1.3 - 18.00 - - - 9.26 1.85
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Conclusions ) NUTRI-CHECK NET

IIIIIIIIIIIIIIIIIIIIIII

* Information currently used by farmers across the 9 countries involved in this
assessment was broadly similar for calculating crop nutrient requirements.

* Perceived levels of accuracy and precision with respect to crop nutrient
management decisions was moderate on average.

* High cost, low farmer income level, poor farmer awareness, poor education
levels were main challenges to adopting tools on farms.

* High reliance on industry input sales & support services and agri-contractors
who make key crop nutrition decisions on behalf of the farmer.

* Professional farm advisors/agronomists, agricultural training providers and
research organization were identified as key stakeholders who can help farmers.

* This work helps build an understanding of why different approaches, tools &
technologies have been adopted by farmers and also why others have not.

Funded by & UK Research
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Dr. David Wall
Teagasc, Johnstown Castle, Wexford, Ireland

David.wall@teagasc.ie
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

10:00 - 10:10 | INSIGHTS FROM THE FIELD: A DUTCH FARMER'S PERSPECTIVE

0 DIRK-JAN BEULING
BOERENBEDRIJF
NUTRI-CHECK NET BEULING B.V.

|||||||||||||||||||||||
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DIRK-JAN BEULING
BOERENBEDRIJF
BEULING B.V.

o

NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

61-year-old Dutch Farmer with 2 children.

Owns an arable farm with 220 hectares of
potatoes, sugar beets, cereals, onions and
carrots. With sandy, drought-sensitive soil with a
lot of historical weeds.

He believes that good fertilisation is the key to
achieve a good yield.

Funded by UK Research
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NUTRI-CHECK NET FINAL CONFERENCE

Dirk Jan Beuling
1¢ Exloérmond Netherlands

[ 18-11-2025 |

(3}
» Boerenb.edrij
_ VBEULING

3
Delphy



Change in policy makes change in fertilization

Social Government
support interference
agricultural
standards Less yield

3
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Why another nutrients policy

Nitrogen in ground and water

UIT- 2N 2TSpOeing Nazar OPPerviaxTewarer

Phosphate in ground and water

Fosfor in slootwater

V

A /) Z Erosie en afspoeling

o= F B \. ‘\é\ Y.
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What does it mean

¥ Norm per crop and soil type (system of usage
standards N&P)

¥ Manure laws with nitrogen discounts

¥ Introduction of attention areas (minus 20% of
the agricultural fertilization standard)




Typical Dutch

¥ A Lot of rules with exeptions (big brother is
watching you)

¥ A lot of animals, a lot of manure, means revenue
:f model for areable farmers.

%= Y Fertilizers, relative expensive




Standards 2026
(north sandy soil)

¥ Potatoes
230

¥ Sugarbeets
145

¥ Barley
85

¥ Silage maize
157

Standards 2026
(south sandy soil)

¥ Potatoes
140

¥ Sugarbeets
83

¥ Barley
64

¥ Silage maize
90

-10 % in attention area 1
- 20% in attention area 2

Attentions areas for nitrogen

&
e
£ ‘o
;I‘I
L
=
|
2 oo ® st ‘
-t “ .
- ¥

Oordeel N september 2025

26 septerter 2005 Area 1

Dt kAT 5 GReRIORE A0 Ge Nrd Vs Pt Eetsinsianer &0 Op Do vao M Area2
CEW Gopears yon rurdrten, fynplerbton on cverge fors van J010-2004
W et wptarimaitaniprtael.
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How do Dutch farmers fertilize

¥ Max 170 kg/ha nitrogen out of manure (when it
is allowed on the crop)

¥ Complement with fertilizers

¥ More extensive farming is less manure (less
money)

3
Delphy



Solutions

¥ Other crops like ...... . (biobased, protein crops)

¥ Other varierties

¥ Other fertilisation strategies

¥ Extensive farming

¥ Precision farming

¥ Agricultural nature management payed by the government

¥ Goals is enoulgh IEroﬁt to explore the farm with hiﬁh ground
prices in the Netherlands (more than 120.000,- /ha)

¥ Optimize fertilization with leaf and soil samples during the
growing season, The Delphy QMS plant juice samples

3
Delphy



Conclusion

¥ Government wants goal control (measure is
knowing)

¥ A challenge to keep your yield with less
fertilization options

¥ Less space for organic manure




Dirk-Jan Beuling

tanjabeuling@boerenbedrijfbeuling.nl
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

10:10 - 10:20 | PRACTICAL EXPERIENCE FROM NORMANDY COOPERATIVE

o
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OPTIMISING CROP NUTRITION

JEROME
CHARPENTIER
SEVEPI
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46 years old farmer from Normandy (4th generation
of farmers)

Farm with 210 hectares of wheat, barley, rapeseed,
peas and flax, and 20 hectares of meadows (beef).

Master of Science in Agriculture at LaSalle Beauvais.

Board of the cooperative Sevépi since 2009 and
president since 2018.

JEROME
CHARPENTIER
SEVEPI

Funded by UK Research
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gt My Farm and Sevépi €3 Mm-crecker

| ‘ Siége Sevepi
- @ site de coliecte de bio
. Siege de région

: VEXIN
Le Hawe V Plan D Plate-forme de collecte
- 3

Sitos

@Beauvais [Hsios ponvores 220

| Hectares
CI—— T  Wheat
SUISSE Quatremare Saintetey, S
uitebeug) | AT RN « Barley

ITALIE Ormes (1]

Evreux® L2y . d CanOIa
« Flax,
 Dry Peas

BELGIQUE Morgny

Menesgueville

®
Svggay Etre
la Campagne

ALLEMAGNE

LUXEMBOURG

@
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)4 = .
© % Decision Support Tools Y Mm:cteckner

Sevépi

) il
Different Constraints = Bé PI

* Environnemental

* Economical

« Quality

®
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e Price bonuses  Losses of business

Flour mill

Linked to quality

» Solutions put forward  Cost of investment

Variable rate application, BeApi start report
Mini-conferences and stands

- Dedicated employees - Commercial penalties
Until 100€/T

Internal expertise

Sl Funded by ﬁ UK Research 0=
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0 et Conclusion NUTRI-CHECK NET

Sevépi

» Acceptation by farmers

* Increasing demand for quality and environmental

constraints

« Economic uncertainties and investment needs

AR Funded by ﬁ UK Research
the European Union and Innovation



Jérome Charpentier

charpentier27@gmail.com
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10:20 - 10:30 | THE ROLE OF EUROPEAN ADVISORS

BERNADETTE
BENNETT
EUFRAS & TEAGASC
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Agricultural advisor based in Laois, Ireland.

Bachelor's in Animal Science and Master's in
Agricultural Extension and Innovation from
University College Dublin.

Teagasc's Advisor since 2017, advising dairy, cattle
and sheep farmers who farm grass-based
agricultural systems.

BERNADETTE Board member of EUFRAS since 2024.
BENNETT
EUFRAS & TEAGASC

o
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The Role of European
Advisors: An Irish Case
Study

Bernadette Bennett

18/11/2025
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My Role

EUFRAS Board Member

* Dynamic European network of advisory
organisations

» Fostering collaboration and advocacy for
advisors

* Driving innovation in agricultural
knowledge and practices

» Supporting sustainable rural development

EU~RAS

EUROPEAN FORUM FOR ACRICULTURAL
AND RURAL ADVISORY SERVICES

Agricultural Advisor

Providing farmers with advice
and support

Improving farm performance,
profitability, and
sustainability

Ceogasc
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@ Farmer attitude and

mindset

Challenges
€ Economics

.’. I
4 Building knowledge
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Farmer Attitude and
Mindset

Prefer the known
Family tradition
Workload challenges
Too much science

ca5asc
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Economics

* Policy and market uncertainty
* Costly equipment
* Cash flow challenges

ca5asc
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Building knowledge

* Discussion groups
* Monitor farms
* Events

* One to one consultations
* Neighbours, family and local networks

Ceogasc
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Key functions of an advisor in Nutrient Management

decision making

= §

Assessment: Risk
Farmyard, Identification:
nutrient, and land Pinpointing
management sources and
review pathways of

nutrient loss

&%

Action Planning:

Co-development

of improvement
plans with
timelines

Knowledge
Transfer:
Dissemination of
best practices and
regulatory
updates

iy

Compliance
Support:
Assistance with
cross-compliance,
derogation, and
scheme
participation

L B2 2
B-6

Monitoring &
Follow-up:
Progress checks
and adaptation of
recommendations

Ceogasc
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Thank You
Questions?

bernadette.bennett@teagasc.ie
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11:00 - 12:30 | SESSION 2: TOOLS FOR A BETTER NUTRIENT MANAGEMENT

DAVID
WALL
TEAGASC

o
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SARAH
KENDALL
ADAS

MILAN
FRANSSEN
DELPHY

MARK
TUCKER
YARA

JULIE

KATE
CHRISTENSEN STORER
SEGES ADAS
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Leader of NUTRI-CHECK NET WP3 “Evaluation of Crop
Nutrition Decision Tools”.

Head of TEAGASC, Crops, Environment and Land use
Research Centre at Johnstown Castle, in Ireland and is
responsible for updating the National Nutrient Advice

for Grassland and Arable Crops in Ireland.

Research interests include building resilient soils for
sustainable food production systems, identifying
indicators of soil health, maximising the efficiency of
organic manure inputs for arable cropping systems and
DAVID developing soil specific nutrient advice for farms.

WALL
TEAGASC
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11:05 - 11:20 | 3 STEP CHECKING APPROACH TO NUTRITION MANAGEMENT

SARAH
o KENDALL
ADAS
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Crop Physiologist and Associate Managing
Director of ADAS' Sustainable Agricultural
Systems business, based in the UK.

Scientific Coordinator of the NUTRI-CHECK NET
project.

Research focused on optimising crop nutrition

and supporting farmers to make the best
nutrition decisions to increase productivity

SARAH sustainably.
KENDALL
ADAS
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The change of approach is ... by NUTRI-CHECK NET

From assuming that predictions are ~ To a dynamic management
always ‘right’ e.g. the 4Rs approach which utilises monitoring &
measurements

4R
PLANT
NUTRITION

A Marscal for i the Managermers of Flant Nogriion
[ —

A A » . ..:/'-'
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Routine annual
field-by-field
post-mortems

Leaf analysis ...
to check puzzles

Soil analysis ... every 3-5 years



3 Step Checking Approach NUTRI-CHECK NET

NUTRITION
> MANAGEMENT «
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Why is planning important?

Agronomic and compliance requirements — match applications with
crop demand

Accurate purchasing

Sustainability — Economic & Environmental value

Use national recommendation systems and adapt to be farm
specific.

Make use of appropriate data (soil analysis, manure analysis,
residues, offtakes & balances).

unded by UK Research
VrFéW?Fé" ””f“c{‘rr{aﬁ%ﬂﬁ" P8 prepared to be flexible & deviate.
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NUTRI-CHECK NET

‘Checks’ are useful at several stages J NTRI-CHECK

‘INSPECT’: Use the crop as an indicator
* Inspect all crops frequently in spring for nutritional issues

* Check growth stage, ground cover, plant count, shoot
number, leaf colour, rooting.

* Do satellite images show any oddities?
e Are there deficiency symptoms?

* Account for seasonal effects which could affect crop
demand.

» Select fields to target for further investigation if required

* Adapt the plan where required (i.e. adapting application
rates and timings).

Funded by UK Research
the European Union and Innovation \



Adjustments for refinement

* In some cases checks will reveal necessary adjustments.

* Consider if adjustments can be made within-season or if
they should be considered for the future.

* Application rates, timings, products.

* |f uncertain, farmers can test different treatments or
approaches.

* Important to update records with adjustments and
observations.

Funded by ﬁ UK Research
the European Union and Innovation
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Review ‘Check List’

*

* o x

Gather data & compare actual with planned.

Calculate nutrient offtakes and balances.

Detect deficiencies, sufficiencies or those in excess.

Complete an economic analysis
Generate actions for next season to feed into next

planning phase.

UK Research

Funded by
and Innovation

the European Union
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NUTRI-CHECK NET... Field Nutrient Account

CPTIMISING CROP NUTRITION

Macro-Nutrients
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Summary NUTRI-CHECK NET

3 step checking involves: i) Planning; ii) Check & Adjust; iii) Review.

’
A circular framework — both within season but importantly between e 4
crops, rotations and seasons. G

More to nutrient management than planning.

 a CROP
4 NUTRITION
MANAGEMENT «
|

Soil analysis is an important foundation but is not sufficient to optimise / ‘
nutrition decisions on its own. AP

A

@

Recommendation systems need to better incorporate the Review step
and farmers need appropriate tools to support implementation.

This framework helps to position tools appropriately for use.

Funded by & UK Research
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Sarah.Kendall@adas.co.uk

https://nutri-checknet.eu/
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

11:20 - 11:35 | TOOLS TO SUPPORT CROP NUTRITION DECISION MAKING

MILAN

a FRANSSEN
DELPHY
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Soil Scientist, Agricultural Economist, Leader of the
Projects & Innovations Team at DELPHY, The
Netherlands.

Leader of the NUTRI-CHECK NET's WP 2 “Inventory of
crop nutrition decision-making tools”.

Manages national and European projects with
collaborations between farmers, agronomists,
researchers, supply chain partners, and public entities.

MILAN
FRANSSEN
DELPHY
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Farm

nutrient decision support adoption Y NUTRI-CHECK NET

Effective practices (‘1ools”) for use on-farm

td

[T T

| opr [ ok | kR

Prolessonal advace for N, P or K decisions

3

Look.up tables for N. P or K decisions

Halance calculatrons for N.Por K

w|aln

Nutrient hudgeting ot » farm scale

Nutrient budgetmg st a ficld scale
Routine malysis of topsod for pH. P, K & Mg

Routine enalysis of top- & subsoil for SMN

Analysis of topsoil for sy micro-sulrients

Mapping of soul type / texture ¢.& usimg EMI

-

Mapping of P. K & Mg

Variable N spplications

Variable P & K applications

Analysis of ol *health' characteristics
Use of ansmal manures

Routme analysss of anmmal manwses foe N. P& K
Canopy reflectance / NDVI monstoring

Cenopy colour measurement

Analysis of foliage for major nutricots (NP_K_S)

Analysis of folage for micro-nutnents

Micro-mutrient sprays

wlmim|m -

a|m =

0 17 O [ P S

A

P 2 PR P

&

Crop yiekds recorded annuslly by farm

Crop yields recorded anmually by fekd

Crop yrekds recorded annually by GPS-map

Girnin amalysis for protein by farm

6a [ o lonfoa|m =

Gruin analysas for protesa by Neld

Girnin snalysis for N nutrients

Hax tests of foluge (for sugar content)
Own comparisons / trials of fertilisers or sprays

Membership of marketinz ¢ ve
Membership of farming discussion groups

Membership of data-sharmg groups

Rogular cogageroent with social medin

o |

%
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Objetive 2 | Create an inventory of crop NUTRI-CHECK NET
nutritional decision tools to summarise
knowledge & best practices

* Develop a framework for knowledge capture & categorisation to
ensure robust methods are used throughout.

* Summarise current nutritional recommendation systems across
Europe.

* Create an inventory of nutritional decision tools building on research
findings, commercial services and products.

Funded by ﬁ UK Research
the European Union and Innovation




WP2 Inventory of crop nutrition
decision-making tools

* (National) Recommendation Systems

» Research, Projects and novel systems

« Commercial Tools & Services

SRl Funded by & UK Researc h
L the European Union and Innova tion
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Examples types of tools/ services o NUTRI-CHECK NET

+= eurofins Ragport
Agro

BodemCheck
kampenweg suikerbieten 2

» Soil sampling and analysis

Uw klaninummer: 8562149

Eurofins Belgia
Voorbesidversiagen

* VRA support

» Crop growth model

» Leaf tissue analysis

* Fertilisation planning software

* Tractor mounted sensors

* Soil sensors

N Opnanee (kg ha)

* Grain analysis

AN Funded by ﬁ UK Research
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Inver)tory of Tools & Services: ) NUTRI-CHECK NET
A quick recap

» 280+ Tools & Services assessed
« Relevant for the NCN platform? gﬂ

* Relevant for Cost-benefit assessment?

NUTRITION
5 MANAGEMENT ¢ -

*D2.1 describes the full method of inventory

Funded by ﬁ UK Research —
the European Union and Innovation
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Tools & Services found relevant NUTRI-CHECK NET

Total of:
Tool type distribution

233 tools & services captured

Desk/computer based tool""“i.:___
= Online tool/app
= Crop analysis
Funded by UK Research m Soil analysis
the European Union and Innovation




Language support

# of tools with primary language

=
o
o

Nr of tools
wu
o

Primary language

H English B French Danish
m Dutch/Flemish m Lithuanian M Polish

H Greek B German M Portugese

RN Funded by ﬁ UK Research
RN the European Union and Innovation

Nr. of tools
= = N
o (5] o

(6]

0

NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

Language support by tools in inventory

234567 8 91011121314151617 18192021 2223 2425262728

Nr. of languages sup ported




. } NUTRI-CHECK NET
Language Su ppo rt Se.rbianMacedonl %qian. 6 “ OPTIMISING CROP NUTRITION
Slovenian; 14 elarusian; 5
Croatian: 14 Albanian; 3
Irish; 15

Slovak; 16

—

Bulgarian; 17
Ukrainian; 22 ¢
Russian; 23
Hungarian; 26/ |
Romanian; 29 -\ |

—

English; 207

s

Czech; 29 7
Greek; 29
Lithuanian; 33/
Portugese; 40/
Italian; 41J

Funded by _ g:dﬁi;e:\::t';on Polish; 41 | | \Danish; 55
the European Union Spanish; 50 Dutch/FIemish; 51 \

__French; 94

\German; 91




SEGES Innovatmn and Aarhus University
Lithuanian Advisory Service in partnership with Eurofins Agro
Datafarming.com.au Same AgroCares/CaredAgro Bwv.

Navigate Eco Solutions o
Chambre agriculture France OC Tnmb[e Asgy'S]gfet:{:r‘e ?,‘.,

Haifa Negev Technologies LtdC I a as eS R\ =
The Climate Cor, oratlon (Bayer) SHAJ <
Gerard H. Ros fromp fy (\e‘=°\ 3¢C0M|FER
Danish company AgnnavnaH al 119 ,) /“o > %-AVG%O Dtogt
xarvio Digital Farming Solut1ons \\"‘\QTurfy 6‘ Of"c@ ‘?‘R?IIQZ:’:/?\gm

Hill court Farm Labora(orles
Agrtsat Ibarth SL Next AU RE A :6,;, % },eofaca UAS.
e o @

OPTIMISING CROP NUTRITION

D‘ NUTRI-CHECK NET

o, Q‘“' RS, 5 "'Grq,
"c . ’L 'Ne,
5 % Zlag, ©
% =
Abelio ° 9

2 Danish Agro ;a

SatAgro
John

el

sanaAG LeaderQSEGES Innovation Horlba&)”gm
; %, Lancrop DJi AgrlculturePottmgercO"&
o fi i o % o, Horta \r ! N C C lYara Lietuva, UAB
& PTx TrimbleZ ,Ug,gg,l g, ovalrop(Lontro :
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Rarosyne Do, ‘010, 4 QAGROKONC&WR Sl
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e Baltic Agro C 'O Dconsortium WIth pollsh capital

3 ood (NRM) LlaboratoriesNEYROPUBLIC
Green re(lsxon Spreader Normecsgn ommlssmn WC France

FlyPix Al GmbH atLeaf.com crop YARA - ARVALIS

Christos D. Antonopoulos, Christos Kavalaris, George Varvarelis, Dimitris Evangelopoulos

Diagnosis of the organo-biological fertility of soils and personalised agronomic advice

Chambre d'Agriculture de Nouvelle Aquitaine (New Aqultame Chamber of Agriculture)

LDAR (Laboratoir mental d'Analyses et de Recherche)
P NETAIV a, ITB. ACTAAXEREAL
Char,-, Potash development authority
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°0'e,-,g g”cultu PRECIFIELD
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Wageningen Research ’tsd
Rothamstead research <15t
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Soil analyses ) NUTRI-CHECK NET

27 soil analysis offerings AER (| =

BodemCheck Emneamg
o
g 610 NAZARETH
mﬂ'\“ Jaroen Neuckermans: 0475647044
T klnmeﬂsew:-e 0 274 31 E0
E Info-bofeuraing-agr.com
Uw klantnumrmer: 8582149 | www s ofns-agta com

18/27 include lab analysis e

Venecoweq 5
9810 NAZARETH

kamperweg suikerbieten 2

Belgie
.
——Stp Er—
Onderzock  Ondersoekodernc  Datum stashame: Diatum verslag Eurcfins Agro Testing Wageningen, Horingsregaling 490
2IIETAMOSOOGOEE  2E-03-20 19082020 Pestus 170, 6700 D WAREAISSEN

2 N-grondstalen

14x Nitrogen -

Hitrasat-H 18 g MO-Hha
mmmmmm kg HH,-Nih
Sikstof 18 kg Niba B0 - 100 p—
Zueavel 5 kgha B0~ 100
17x Phosphorus = @ o B L
Hallum 506 kfha 178 .- 20 p—
Cakum a8 kgiha 249539
Magnesim 136 kyha 150 - 240
N Silicium 23 lgha 75-10
1 6 P Lizar =6 g'ha 250 - 500
X Potassium SR G
Mangaan 144 aha 500- 750
Eorium 414 aha 175- 250
Galsdingsvarmogan 0,14 mSfem 25°C
Alg regLillatan zin (NP, K o]

* %
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Crop analyses NUTRI-CHECK NET

Crop sensor measurement/assessment Type of crop analysis

SPAD 8 Leaf analysis 24
NDVI 28 Grain analysis 8
Leaf nutrient content 18 Protein analysis silage maize at harvest 1
RBG imagery 15 Sap analysis 2
Grain nutrient content 3 Leaf stem analysis 1
Green Area Index (GAl) 18 Root analysis 1
% Canopy cover 7 Cumulative 37
Yield map 5

Cumulative 102

Funded by & UK Research
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Overall scope and volume NUTRI-CHECK NET

* Near 10.000 datapoints characterising Tools & Services

Team effort

by Project Partners & Stakeholders

KA Funded by & UK Researc h
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Milan Franssen

m.franssen@delphy.nl
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

11:35 - 11:50 | TOOLS AND SUPPORT FOR GOOD FERTILISER DECISIONS: A
MANUFACTURERS PERSPECTIVE

0 MARK Tucker
YARA

Bl Funded by UK Research
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Degree in Agricultural Botany from the University of
Reading (1989).

10 years as a commercial agronomist, and an
independent agronomist with Aubourn Farming,
Norfolk, for two years.

Joined Yara UK Ltd (2002) as Company Agronomist

Since December 2023, serves as Partnership & Value
Chain Manager, Yara Europe, focusing on bringing
MARK Tucker lower-carbon fertilisers into local markets.

YARA
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The Reason Why?

- Why should or do manufactures get involved in
Tools and Support for good fertiliser decisions?

* What do we mean by Tools and Support?

- Hardware e.g. Yara N Tester, Yara N Sensor,
Soil/Leaf/Grain Analysis

- Satellite data

- Calculators — e.g. Nutrient Management Plans,
Carbon Footprint Calculators

- Knowledge Exchange / Problem Solving

124



Why do?

* ...a sound business case to add to the bottom
line

- Products/knowledge to sell

- Products/knowledge to support a ‘premium’
position — ‘freemium’.

- Products that help support and protect a long-
term position for the industry.

® rreerereeaaa and increasingly towards ‘triple
bottom line accounting’

125



Why Should?

* Nutrient stewardship will be critical to |
ensure that there is sustainable use of N>
fertilizer that encompasses all d

elements — economic, environmental nutrient . belpgrow cropssustainably
i stewardship
and social.

* All the 4 R’s become even more

relevant for optimising product T RIGHT ot mﬁ,.f ‘;
performance. ) - =B J
... Better Fertilizers, Used in a S FortoConste |
Better Way”

bt 126



Some of the challenges that continue to be a barrier towards
adoption...especially Digital Tools / VRA

Ease of use / TIME is at a premium
Compatibility | integration | Duplication | Connectivity
All stakeholders to be engaged

- Farmer>>Agronomist>>Distrib/CoOp>>Manufacturer
Academic institutional support to build TRUST

- Reliability/integrity/consistency/competence/sincerity

127



Looking ahead....

Standard Operating Procedure

* #1 must be improved agricultural and environmental productivity = EFFICIENCY
* #2 we must move away from ‘Risky Management’ to ‘Risk Management’

* #3 with SUSTAINABILITY becoming central to every decision then ‘data’, ‘data
sharing’ and ‘data integration’ must be at the heart of it all

hisud 128
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

11:50 - 12:05 | REGULATING NITROGEN APPLICATION IN SEASON USING SATELLITE
BASED MODEL

o JULIE
CHRISTENSEN
NUTRI-CHECK NET SEGES
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Senior Specialist at SEGES Innovation in the
Department of Crop Nutrition with a PhD in Soil
Science from Aarhus University.

Work focuses on nitrogen management, including
nitrogen requirements and leaching. She serves as

Chair of the Danish working group on national
nutrient norms.

She has extensive experience in applied research
within plant nutrition and sustainable crop
production.

JULIE
CHRISTENSEN
SEGES

o
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Regulating nitrogen application in
season using satellitebased model

Julie Therese Christensen

18. November




Challenge! — how to hit the right N-demand on field level?

Variation in optimal rate in winter wheat Great variation in
60 optimum

u
o

Standard or model
explain only a small part

Relative little profit by
more accurate setting of
I I N-Demand
—— = 1 -

Tools must be cheap and
0-50  50-100 100-150 150-200 200-250 250-300 ggsy to use!

N
o

Procent of trials
N w
o Q

[N
o

o

B Med proteinkorr. ® U. proteinkorr.

SEGES

INNOVATION

Based on 241 with proteincorrection and 251 without correction 2012-2021



The vision

* No extra demand to the farmer for input of data or changed fertilization
« The total amount of N is corrected in 3. application medio May

« The correction is based on satellitte images and expected yield

* The result is an INPUT to the final decission of N-demand.

Planned fertilization:

Primo March 40-60 kg N
Medio April Rest - 40-60 kg N
Medio May (st. 37) After satellit

SEGES

INNOVATION



NDRE measured from satelite vs. nitrogen uptake

Nitrogen uptake, kg N pr. ha
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Data in model

The model is based on 61 field trials with increasing N rate to
winter wheat

Years: 2019-2021

Nitrogen levels: 0-300 in 50 kg N intervals

Drone measurements 3-6 times in all trials

SEGES



Variation in N-demand in the 60 trials in winter
wheat
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Can we do it better than the N-norms?

300

250

200

N-norm, kg N/ha
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R?= 0,28
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Tool implemented in CropManager Calculation of N-demand

Kvaelstofbehov for vinterhvede (Mark 9-0) [} >
Kveelstofbehov v

Field Crop  N-applied N-planned N-demand

Marker % Afgrade N-Tildelt N-Planlagt N-behov N-Balance 'y N-0-Skzering Nazste behandling Status Dato Produkt IMaengde Maengde i

RS Vinterhvede 68 kg Nha 49 kg Nha 140 kg N/ha O 04-03-2025 (0 kg Nfha)

v 12 Vinterhvede 60 kg Nha 91 kg N/ha 151 kg N/ha O 08-03-2025 (0 kg N'ha)

v 13 Vinterhvede 68 kg Niha 99 kg Nha 151 kg Niha © 04-03-2025 (0 kg N'ha)

41 Vinterhvede 30 kg N/ha 61 kg Niha 174 kg Niha O 06-04-2025 (0 kg Niha)

v 42 Vinterhvede 30 kg N/ha &1 kg Nha 184 kg M/ha @ 056-04-2025 (0 kg Niha)]

» 90 Vinterhvede 94 kg N/ha 125 kg N/ha 142 kg N'ha @ 29-04-2025 06-05-2025 (27 kg Niha)

91 Vinterhvede 95 kg N/ha 126 kg N/ha 104 kg N/ha [ 08-05-2025 (27 kg Nha)

v 82 Vinterhvede 497 kg Nhha 128 kg Niha 135 kg Niha @J 02-05-2025 06-05-2025 (27 kg Niha)

r 93 Vinterhvede 94 kg N/ha 125 kg Niha 131 kg Niha & 01-05-2025 08-05-2025 (27 kg Nha)

v 94 Vinterhvede 97 kg N/ha 128 kg Niha 132 kg Niha & 02-05-2025 06-05-2025 (27 kg N/ha)




&

N-demand for winter wheat — field 5

kg N/ha

() inFo

250
200
150
2nd N application
Tiddelt 76 kg'N
100
1st N application
50
i)
01/03 15/03 01/04 15/04 01/05 15/05 29/05
= Optimal tildelt N Tildelt N Lav tilgeengeligt N [Critisk lav tilgaengeligt N

Grafen viser dine udferte opgaver samt dine fremtidige planlagte opgaver med kvalstof. Hvis du har planlagte opgaver for dags dato, vises de ikke pa grafen. Kiik pa 'INFO averst til hejre for mere information

Kvaelstofbehov v SEG ES
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Current prises can be entered for more precise N-demand

Satellitberegnet N-behov fer 3. tildeling i

Vinterhvede
Kvzlstofpris 2
fgradepris i
Proteinpris <

Kr.prkgN
Kr.pr.hkg

Kr. pr. pct.

prot.

GENBEREGN

Wit du overskriva Ml-restbrehov ud fra gadningsplan’ med ‘N-restbehov ud fra

satellitberegning’ pa alle marker?

OVERSKRIV N-RESTBEHOV UD FRA GODNINGSPLAN

Marker

1-1

12

13

41

90

9-1

9

Forventet udbytte M-restbabov ud fra satallitbaragring

94

85

53

53

53

53

€ 66 660060068068 86 e

(DnFo
M-rasthahov ud fra gadningsplan
B2

21

08

45

w
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Conclusions and outlook

Determination of nitrogen requirement can be improved based on drone/satellite

data

The model is not perfect - still some uncertainty

Model requires no input data from the farmer — except adjusted expected yield

The model was integrated into CropManager for use in 2022

Important that the farmer consider the fertilization strategy from the beginning

SEGES



Julie Therese Christensen

jtecn@seges.dk
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Principal Research Scientist in the Crop Physiology
team at ADAS.

Her research aims to improve crop performance
sustainably, primarily by optimising nutrient
management through several projects on crop
nutrition and biostimulants.

She co-leads the ADAS High Mowthorpe Farming
Association, a network for local farmers and
agronomists to discuss the latest applied research,
and as part of the NUTRI-CHECK NET project helped to
create the inventory of nutrient management tools
and services available in the NUTRI-CHECK NET.
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NUTRI-CHECK NET

Grain analysis — a key tool for reviewing

Plan

Soil analysis...

To determine
availability

UK Research
and Innovation

Funded by &
the European Union

Checl :
o Review
& Adjust

Leaf analysis ... Grain analysis...

To check
puzzles

To monitor
success



The value of GRAIN ANALYSIS lies in ... NUTRI-CHECK NET

1. Balances & Maintenance 2. Diagnosing deficiencies & excesses

Wheat: 211 values
]
1
%, il %"
1
0 .
] ] ] ] 1
1.0

1.5 20 25 3.0

Nutrient, kg/ha
0 100 200

Application

By benchmarking against other crops...
Crop capture
Loss

Offtake Knowing how much nutrient the grain has taken off allows you to
Residue <+— calculate the residue.
We can use this to adjust inputs to maintain target indices
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Grain nutrient concentrations vary J NUTRI-CHECK NET

... show standard assumptions are high — we have

~1,700 YEN Wheat crops, 2013-2021 been overestimating offtakes for P and K...

Nitrogen Phosphorus Potassium
400 1 400 , 400 |
350 - i Standard UK |, = Standard UK
assumptions* o assumptions*
300 1 for 0| for “soil
e ‘optimum N use’ maintenance’
2 250 1\ 9P 0 T
& 200 ] 200 1 200 i
S — m - |
Z 150 - 150 | 150 -
100 - 100 | 100
| . |
D T T T T T T T T T T T 0 1 T _|_I'— 0 J_J._. T 1 —’_!_r T 1 —
1.0 1.5 2.0 25 300 35 0.1 0.2 03 04 05 02 03 04 05 08

Grain N, %DM Grain P, %DM Grain K, %DM

Funded by & UK Research
the European Union and Innovation
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Frequencies of Deficiencies in YEN Wheat NUTRI-CHECK NET
2013-2021 & emeesens

YEN fields affected
0% 20% 40% 60% 80%

% fields
affected

No. of
deficiencies
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Examples of grain analysis

@'rm GRAIN CHECK REPORT

R L Lancrop
\ Laborataries
Rupoit Mo, 02188 Crepping. Fanm Dutails. Chwril. i
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(Agronomist graied
e e HeHwonoRrE Analysis Results (Grain)
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Example benchmarking diagram:

Critical value

o if known
"YEN?® your value
Jadliti s 7 “.Any Nutrient Measurement
0 50, 100
| | ] / |
Deficient
\ y J
/ middle 50%
mid value
< all values >
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Example Grain Nutrient Benchmarking report by NUTRI-CHECK NET

Field: Field 1 Field 2 Field 3 Field 4 Field 5 Field 6

Crop: Wintar Wheat Winter Barley Spring Beans Spring Barley Dilseed Rape Spring Oats
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Practical advice | NUTRI-CHECK NET

e

Check yields Any unexpectedly low or high yields? Any quality
factors deviating from the expected?

Low S across fields Check for next season, application might be suitable
to maintain optimum yield

Sufficient P in most fields Maintain good P levels

Field 3 looks low on several Check if there are any soil issues; compaction?

nutrients Drainage issues/waterlogging? Crop disease?

Compare with previous years Compare to see if good nutrient status has been

maintained and bad status has been improved

Funded by ﬁ UK Research
the European Union and Innovation
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Summary

Grain analysis Reviews progress: Benchmarking can help:

o To understand How & Why Crop Nutrition

» Completes the season of nutrient )
varies

management monitoring

o By Sharing and Analysing data field-by-

* Did it work? What to do differently next field
year? — To provide context and aid
interpretation
* We know:
o Standard nutrient offtake values (kg/tonne) o This should develop more certain
can be exaggerated (e.g. P & K) understanding farm-by-farm & / or set new
o Big variation in crop nutrient concentrations ... standards.

as big as Yield Variation!
o Most crops have nutrition issues ... and
variation is often farm-related

Funded by & UK Research
the European Union and Innovation
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Kate.Storer@adas.co.uk

https://nutri-checknet.eu/
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Cost-Benefit Analysis of Crop Nutrition Decision and Precision
Tools on arable farms in Europe

Authors: Francesca Degan (Arvalis), David Wall (Teagasc), Sarah Kendall (ADAS)
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Y NUTRI-CHECK NET

What is Cost-Benefit Analysis? ~ ® e

* Cost-benefit analysis (CBA) is a structured approach used to evaluate the
advantages (benefits) and disadvantages (costs) associated with using a
specific tool that helps to inform decision making.

* In agriculture, CBA involves quantifying the costs and benefits associated with
different farming activities and investments (European Commission, 2014).

* This process helps to make decisions that align with long-term agricultural
goals, such as maximizing economic returns, enhancing sustainability, and
reducing environmental impact.

Funded by |9 .4 UK Research
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Scope and Perspective of this CBA Y NUTRIZCHECKNET

What was evaluated & analyzed in this CBA?
* A range of Crop Nutrition Decision and Precision Tools

* Enabled comparisons between different tools with a similar aim or offering a
solution to a common problem.

Whose perspective was captured?

Analyzed the costs and benefits associated with these tools as perceived by a
group of arable farmers (at National level and across different European climatic
zones).

Reference Methodology used: European Commission (EC), 2014. Guide to Cost-Benefit Analysis of
Investment Projects.

19, .4 UK Research
=4 N and Innovation
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Y NUTRI-CHECK NET

Key concepts of thisCBA 13 R

Costs associated with using a crop nutrition decision & precision tool
* Direct Costs: Equipment, fertilizers, labor & time, technology investments etc.
* Indirect Costs: Maintenance, insurance, potential downtime etc.

Benefits associated with using a crop nutrition decision & precision tool

* Direct Benefits: Increased crop yields and revenue, reduced production
expenses, reduced time, labour etc.

* Indirect Benefits: improved sustainability, better soil health meeting
environmental targets etc.

Funded by |9, .4 UK Research
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Data Collection Y NUTRI-CHECK NET

ooooooooooooooooooooo

 Structured questionnaire used to collect the information - 295 user evaluations (farmers and
advisors) across 83 unique tools that were evaluated, total number of distinct users was 174.

» 9 countries involved and 26 Crop Nutrition Clubs (CNC’s)
* Capital costs to access the tool/technology: 9 questions.
» Operational costs of tool/technology - compared to current standard management: 8 questions.

» Cost savings / additional revenue generated when using the tool - compared to current
standard management: 6 questions.

* Operational savings when using the tool - compared to current standard management: 5
questions.

* Provenance, Information capture, Decision making and Confidence in the tool/technology: 9
questions.

Funded by |9, .9 UK Research
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Y NUTRI-CHECK NET

Key Financial Indicators used = G MR

* Net Present Value (NPV): Measures the total value generated over time (5 yr
time frame), adjusted for the change in value of money over time.

 Benefit-Cost Ratio (BCR): Compares the present value of benefits to the
present value of costs.

* Return on investment (ROI): Net gain from an investment as a percentage of
its initial cost.

» Payback Period (PBP): Time needed to recover the initial investment.

Y UK Research
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Key Qualitative indicators used
category  label

* User-friendliness
(technical knowledge, skill
required, accessibility, ease
of uptake, data use, etc.),

* Trustworthiness
(credibility and accuracy,
confidence and precision,
support for decision making

etc.)

PR Funded by
Rl the European Union
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Trustworthiness
Trustworthiness
Trustworthiness
Trustworthiness
User-Friendliness
User-Friendliness

User-Friendliness

User-Friendliness
User-Friendliness
User-Friendliness
User-Friendliness
User-Friendliness

NUTRI-CHECK NET
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Provenance - evidence that the tool works?
Meaningfulness of the decisions made

Tool accuracy - does it do what it claims?
User-confidence in repeatability

What was the user Technical Knowledge
requirement?

Describe the change in time required
What is the user Support required to use the tool?

Improvement in farm Data collection?
Improvement in Data utilization?
Change in support service requirements
Skill required to use the tool

Effort required to use the tool

O



5 Sub-categories of Tools

Results ™) NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

Percentage of Tool Sub-categories Percentage of unique tool x user that were evaluated
all users per country

Harvested Crop based

Soil based
category

. Plan
. Check

. Poland

. United Kingdom
. France

. Ireland

. Denmark

. Greece

Plant/Crop based

Review
Zomputer/model based = Netherlands
Lithuania
. Portugal
Equipment/technology
0 10 20 30 40
Percentage n =295

Data below 3% not shown

e i
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Results

*Robust difference across categories ().

*Variance matters:
Effect size = category explains ~10% of NPV variability.
*05% Cl effect is real but magnitude uncertain due to
variability.
*Plan tools show wide variability (—1000 to +1500 €/ha/yr)
but cluster strongly positive.
*Check and Review have narrower ranges, medians
negative.

*Median NPVs:
*Plan: +175 €/halyr (%)
*Check: —73 €/halyr
*Review: -2 €/halyr

*Post-hoc comparisons:
*Plan vs Check: %%
*Plan vs Review: %%
*Check vs Review: n.s.

sImplication:
*Prioritize planning tools for highest economic value;
*Check & Review need cost reduction or added benefits.

Funded by |9 .4 UK Research
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Net Benefit PPP (€/halyr) by category with post-hoc comparaison
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Results

+Significant difference across tools
(¥ %), moderate to large effect (28% variance
explained).
«Confidence interval:
95% CI[0.19, 1.00] — effect is at least moderate,
robust difference confirmed.
*Top performers:
*Soil analysis: +340 €/halyr (highest median).
*Look-up tables: consistently strong positive
returns.
*Low performers:
*NMP software, Plant analysis, Harvested crop
analysis — negative medians.
*Key insight:
Tool choice matters — Plan-phase tools dominate
economic performance, while Check & Review
tools show limited short-term NPV
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Net Benefit PPP (€/halyr)
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OPTIMISING CROP NUTRITION

Net Benefit PPP (€/halyr) by tool with post-hoc comparaison

hoedan = +21,75

Pvedian = 74.74

' ' '
Plant analysBrecision nutrient applicatiorBoill analysis

Grop
(r (n= 26) {n=12) (n=122)

' ' ' )
N sensor Harvested crop analysis Look up tables NMP saftware
= 21) (n=36) (n=43) (n = 35)

tool

Xiuuskal-\u\l’allis(ﬁ) = 81.78, p = 1.53e-15, %,

ordinal

= 0.28, Clyge, [0.23, 1.00], s = 295



Results — Quantitative analysis ) NUTRI-CHECK NET
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Net Benefit by tool and category PPP
IZ55 |
c Soil analysis 4 o _ J & |
_9 7, Plant analysis 4 T
o) B
08 (o] NMP software 4 o o o 3
8 |9 Look up tables 4 |—
: .
c O Soil analysis -
-9 W Precision nutrient application 4 o o
o
: Q Plant analysis 4 .{;
= E NMP software 4 o oo 2
2 Look up tables 4
©
8‘ f:U Crop N sensor 4 o
h {577 h
O Soll analysis o |1 |
NMP software - g
Harvested crop analysis - g
Crop N sensor 3
o )
& &

Net Benefit PPP (€/halyr)
Figure. Net Benefit by tool and according to the 3-step crop nutrient management category
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Results — Quantitative analysis NUTRI-CHECK NET

Net Benefit PPP by Tool Category x 3-step approach

Plan tools deliver the most consistent positive returns:

* Soil analysis (~286 €/ha/yr) and Look-up tables (~247 €/ha/yr) lead.

* Plantanalysis (~165 €/ha/yr) and NMP software (~157 €/ha/yr) also strong.
Check tools show mixed outcomes:

* Precision nutrient application highest (~¥87 €/ha/yr) but highly variable.

* Some tools negative (Plant analysis —45 €/ha/yr; Look-up tables =72 €/ha/yr).
Review tools generally negative:

* Harvested crop analysis (=75 €/ha/yr), Crop N sensor (~—119 €/ha/yr).

* Exception: Soil analysis (~971 €/ha/yr) with extreme variability = context-dependent.
* Key insight:

* Planning tools = most reliable economic benefit.

* Check & Review tools = variable or negative ROl - need innovation and integration.

* High variability highlights importance of farm-specific conditions.
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OPTIMISING CROP NUTRITION

Results — Qualitative analysis €Y NuTRI-CHECK NET

User-Friendliness (global)

Likert scale responses (1 = negative; 5 = positive) Trustworthiness (global)

Likert scale responses (1 = negative; 5 = positive)

effort confidence 17%
decision value 12%
skill
accuracy - 18%

decision making

evidence atrength BY%

(% 25% 50% 75% 100% +
0%
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Results — Qualitative analysis ) NUTRI-CHECK NET

OPTIMISING CROP NUTRITION

Qualitative Costs (global) Qualitative Benefits (global)
Likert scale responses (1 = negative; 5 = positive) Likert scale responses (1 = negative; 5 = positive)
environmental benefits 23%
ehange in tima 54% 30%
regulatory banefits 23%
usersupport 72% 6% suppor service 18%
data collection 17% 50%
technical knowledge 47%
data utilization 12%
0% 254, 508 75% 100 I
0% 25% 0% 5% 100%
R
1 3 5
=) m N
2 4
n=
n=285
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Overall Findings

* “Soil analysis” shows the highest overall
scores

* “NMP software” and “Plant analysis”
also perform relatively well, especially in
Trust and Benefit Quality

* “Look-up tables” and “Precision nutrient
application” occupy an intermediate
position

* “Crop N sensor” and “Harvested crop
analysis” display generally lower scores

Funded by ﬁ UK Research
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Scores by Tool and Criteria

Crop N sensor

Trust

MNPV (scaled) - 0.39

0.56

0.74

Friendliness

Cost Quallty -0.32

Benefit Quality

0.56

NMP software

Trust 0.8

NPV (scaled)

IF’
o =
b' -

Friendliness

Cost Quality

a
W
Y

Benefit Quallty 0.63

Soil analysis

Trust

0.79

NPV (scaled)

0.58

Friendliness

D.55

Cost Quality

Benefit Quality

Harvested crop analysis

=
-
-

0.48

Look up tables

0.72

Plant analysis

0.65

score



Key Findings \) NUTRI-CHECK NET

Highest economic value lies in the initial “Plan” phase

Basic strategic tools like “Look up tables” and foundational practices like “Soil analysis”
appear to be the most financially rewarding, but without costs of follow-up actions or
remediation practices

High Variability across tool types & countries (investment cost, yield response, nutrient
management practices and tool maturity)

Different incorporation of the costs of follow-up actions or remediation practices
Potential long-term benefits when tools are used to help decision making on farms:
* /I Nutrient Use Efficiency
* ‘] Yield potential
*  Operational costs
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the European Union and Innovation



Observations and conclusions § NUTRI-CHECK NET

ooooooooooooooooooooo

* Technology adoption can lead to significant operational and environmental
improvements.

* CBA shows that long-term benefits outweigh initial costs for most tools.

* Both quantitative and qualitative factors need to be considered when tools are being
developed and when making decisions to invest in tools and technologies

* Planning tools and soil-based tools consistently showed the greatest benefits and were
trusted by farmers

* More confidence & trust in the recommendations generated from plant-based tools
and crop sensors (Check & Adjust tools) is required by farmers.

* Tools that enable the review of nutrient management actions e.g. grain analysis post
harvest, nutrient balance etc. were perceived as beneficial, but require longer time to
see benefits

* Most tools require further support for farmers to help with interpretation,
ﬂustworthlr S and during decision making on resulting actions/practices.

Funded by UK R

the European U ovaton ‘




Francesca Degan

F.DEGAN@arvalis.fr

f Jinjo v

ﬁ NUTRI-CHECK NET - : UK Research
SrTiRine cReR nuTmTIoN and Innovation




FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

14:05 - 14:20 | CO-CREATION OF BEST PRACTICES FOR OPTIMAL NUTRIENT
MANAGEMENT ACROSS EUROPE

0 JULIE

NUTRI-CHECK NET CHRISTENSEN
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

Senior Specialist at SEGES Innovation in the
Department of Crop Nutrition with a PhD in Soil
Science from Aarhus University.

Work focuses on nitrogen management, including
nitrogen requirements and leaching. She serves as

Chair of the Danish working group on national
nutrient norms.

She has extensive experience in applied research
within plant nutrition and sustainable crop
production.
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\! NUTRI-CHECK NET SEGES
....................... INNOVATION

Co-creation of best practices for optimal
nutrient management across Europe

Julie Therese Christensen, PhD
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NUTRI-CHECK NET
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Steps in the co-creation SEGES

INNOVATION

Collection of initial suggestions

Co-creation: partner workshop
National validation: all national expert groups

Online workshop: all countries

ol s o =

Final partner approval

BRIl Funded by || UK Research
BRI the European Union ‘] and Innovation 03
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NUTRI-CHECK NET
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Step 1: Collection of initial suggestions SEGES

INNOVATION

300+ submissions
narrowed down to
168

» Each of the 10 partner countries submitted at least 7 BP for each of the 3 steps
* Resulted in 334 total entries

* Narrowed down to 168 (several similar ones)

Funded by IV.7q ux Research
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NUTRI-CHECK NET
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Step 2: Co-creation — partner workshop ~ SEGES

INNOVATION

Workshop held in
Aarhus to
prioritize BP

300+ submissions
narrowed down to
168

* Physical meeting at SEGES, Denmark with 16
participants across 9-10 partner organizations

« Aim of the event: define criteria and co-develop BPs
* How: grading relevance and applicability

* Outcome: best practices were shortlisted
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Criterias for best practices
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Specific tool
National

Crop Specific
Nutrient Specific

Common Practice
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General Practice
European

Broad Application
Broad Application

Innovative Practice
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‘ NUTRI-CHECK NET

uuuuu ISING CROP NUTRITION

Group work: joint scoring of the unique proposals g&g\gg

« Each group worked on one of the three steps
* Plan, Check & adjust and Review
« All proposals were scored according to relevance and
importance
« Shared in one online file

* Reviewed by the other groups and validation in plenary

discussions

» Atthe end: 21 best practices were chosen
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NUTRI-CHECK NET
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Step 3: National validation ~ SEGES

INNOVATION

300+ submissions
narrowed down to

Workshop held in
Aarhus to
prioritize BP

21 BP presented
to the NEG

« Each country held a meeting with their National Expert Groups (NEG)

» Participants included academics, advisors, companies
* In total 171 representatives across nine NEG-meetings

» Aim: discus relevance at national level + get feedback from
practitioners

» Qutcome: country-specific inputs
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Step 3: National validation — review and scoring

| e R r=-—=-=--= | -1
: ID : Best Practice : Score : Step :
1 1 1 1 1
. | Use weather forecasts to | ' X
: K : optimize fertilizer : : :
| y application throughout the 1 1
Lo-_Season._ __________ bmemmm e e -

Group BPs in either Plan, Check&Adjust or Review
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Score relevance of BPs 1-10

b
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SEGES

INNOVATION

Score Meaning
10 Critical

Highly Important
8 Important
7 Moderately Important
6 Somewhat Relevant
5orless Low Relevance
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Working actively in the National Expert Groups SEGES

\‘ INNOVATION
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NUTRI-CHECK NET
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Step 4: Online workshop — all countries ~ SEGES

INNOVATION

Online workshop
to validate NEGs
inputs

Workshop held in
Aarhus to
prioritize BP

300+ submissions

narrowed down to 21 BP presented

to the NEG

* Online validation workshop: 16 September 2025 with representatives from all nine partner countries’ NEGs
« Aim: validation of the Best Practices ensuring alignment cross countries and NEGs

« All stakeholder categories were represented in each breakout group (Plan, Check & Adjust and Review)

» All countries actively contributed through prior national workshops

* Input from all nine NEGs was incorporated in the final outcome
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Step 4: Online workshop — all countries

NUTRI-CHECK NET
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SEGES

INNOVATION

Number of participants
e = N W s o O N

Stakeholder distribution per country

w Agronomists
Il m Researchers
= Industry
= Farmers
I ® Advisors
& 3 > @
QE'éQéb & & o \@’& \-;?‘@G QG@{Q & d Q&@b
<
Country &QP

Number of participants

-

—
o N b

o N B O ©

Stakeholder distribution per group

m Agronomists

® Researchers

u Industry

= Farmers

u Advisors

Check & Adjust

Review

Plan
Group
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NUTRI-CHECK NET
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Step 5: final partner approval and 1-pagers ~ SEGES

INNOVATION

Final partner
approval —

1 pagers

300+ submissions
narrowed down to
168

Workshop held in
Aarhus to prioritize
BP

21 BP presented to
the NEG

Online workshop to
validate NEGs inputs

« Consolidation:

» Final review of shortlist of 21 Best Practices

» Integrating refinements from the online validation workshop
+ Agreement

» Securing partner consensus on the definitive set of practices
* Next Steps

* Outline how the Best Practices would be documented and disseminated
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Final Best Practices

Perform soil analysis at consistent points in time

Understand fertiliser types: match the right type to crop needs across the season
Estimate crop nutrient demand

Account for nutrient composition of organic materials

Account for residual nutrient supply from manure, previous crops and green manures
Assess nutrient composition of irrigation water supplies

Create a nutrient management plan

Calibrate fertiliser and manure spreaders

Align fertilization plans with national nitrogen quotas and environmental protection rules



Final Best Practices

Make use of in-season plant observations and adjust
fertilization rates accordingly

Perform in-season observations to review soil conditions and
predict nutrient uptake

Make use of weather forecasts to optimize in-season . . o
applications Calculate nutrient balances and nutrient use efficiencies

Analyse crops nutrient contents

Record and review yield variability

Appl_y manures, fe_rhhsers, sprays and liming materials Compare results against benchmarks at scales
precisely and on time
Split nutrient applications where relevant Endorse collaboration as means of knowledge sharing

Review potentially limiting factors before deciding to apply
more fertilizer

Record data of fertilizer applications and crop responses, as
they occur
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Use in-season plant observations to adjust fertilisation rates

Crop ds can vary the to factors such 35 waather conditions, past or dissase
mel:u'!; and unexpected 20l varisbifity. By monitoring wop erowth, colow, and oversll beaith during the s=eson,
farmars can adjust fartfser applicatons to match the oop's schual requirements rmthar than rolying sokaly on pra-

TEESON SSTIMATES. BY raspONing To visthe SENs 0f DENCIENCIES O EXCESSES, O USINE SENSOr-Daser measirements of
«rop greenness, farmers can better match fertilization to plant needs. This approadh helps optimize yield and quakty,
TRCLCES WNNBCREIaTY PErTIISST WS Snd INPUT COGts, 3Nd MIRIMISES SRVINANM#NTS] IMPACts such 35 MUTNSAT laching or
Turofr.

In-seazon adjustment of fartilistion can be achisved through reguiar monitoring of crop growth and Rutrient status.
Farmars can walk fialds to visually assass crop colour, wgour, snd uniformty, looking for signs of nutrient deficiencias
of eicesses. Toals such 35 chiorophyll Metsrs, Baf NIsie analysis, sap anahsis or i

can provide itative date on nutrient stat Remate s=nsing and satellit= imag=ry can elia
heln detect varibility within and between fields. By combining thess obsenvations with infarmetion on il fertifty,
previous fertiier applicetions, and weather conditions, farmers con make informed decisions on the type, rate, and
timing of futura fartiliser applications. Thi data can then bo usad to adjust splé ¥ appiying just
Beforethe crop's peak uptake period 10 maximise efficency and minimise heses

EfO CO

EY 3pplying nutrients 3ccording T ACUAl CIOp Meeds, farMErs C3n optimize growtk, yield, and quatity whils auoiding
over- or under-fertiisetion. Tho epproech ncresses ferfiizer efficency, reduces input costs, and minimises
anvircnmantsl impacts such 3z eutriont loaching, rureff, snd grearhouss gas emiszions. k 3ko suppers precision
mansgemant by enabiNg NeleIpacfic Intervemtions and aliows ior e=ry GetECTION Of MuUImSNT deficienciss o
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Direct Plant Observation and Analysis

15— Leaf Analysis 1o diagnose Crog nucrient starus.

£.5— Why to uza leaf comtent analysis in starch potatoss

103, Mart Counts In-Season Adjustment Frameworks

1.7- 3 Srap Checking — Chack ana Adjust

7.6~ Smart Agrometer — for adjusting nutrient meeds during the growing season
Sensor-Bzsed and Remote Monitonng

2.3, Pilati piitting applications of nitragen in potato crop
3.2-Crop iogy op n wheat

3.3~ Crop sensing ptimi flization in potatoes
3.4~ Sareline Crap Moniroring for Maize.

72— fion basad on N senzor:

77— Feﬂsllm with W rsmnw baseﬂ on satellite images

Related Faclsheel

11, Advanced Nutrient Analytical Techniguess

12, €rop sensing technology method 1o optmize frtigation In potanas

15, Check B Adust Fhess. In-Semson Nitrogen Menegement with cop modes and in situ dagnosis
for cersals and potato crop

o, Hodgm Foglis o

NUTRI-CHECK NET is 2 Horizon Europe multi-actor project establishing a self-sustaining, mult-actor,
Thematic Wetwork called "NUTRI-CHECK NET” that builds fanm-level adoption of best field-specific
nutriEnt management practices across Ewope. In nine countries. farmers’ Crop Mutntion Clubs will
idantify and share tha nature of thair uncertaintes about crop nutntion, thar challanges and bamiers to
changa. Dacision systams and rubibicn tosls [including commerdal producks, servicas, and recant
research cutputs) will be sssembled by national experts acress Europe, including leading farmers, inks
a commen online NUTRI-CHECK NET platform.

Check the project websibe: httpss//nubri-checknet.eu

@ f. sanvALS (8 consuici @

SEGES

€Y nutri-ceck nET

Fungod by LM Baamarhy
e Burepmas Ui d irmoration
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Lessons learned and way forward SEGES
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The high degree of involvement and collaboration across farmers, advisors, companies and

scientists creates robust and practical relevant best practices

The interactive process have ensured relevance and engagement

» The approach can be used in future work to improve nutrient management

We now have 21 Best Practices:
* Integration into the NUTRI-CHECK NET platform

» Targeted communication materials

Shared commitment of all partners to ensure dissemination of the Best Practices as a

common European reference for improving nutrient management
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

14:20 - 14:35 | THE NUTRI-CHECK NET PLATFORM
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

Researcher at AUA's Smart Farming Technology
Group.

Leads projects related to digital agriculture and the
uptake of digital tools in the agricultural sector.

His work focuses on exploring the needs of actors in
the agrifood sector and tailoring digital technologies
to their day-to-day practices.

Leader of WP 4 - NUTRI-CHECK NET's Platform and
ALEXANDROS Project Coordinator.
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THE NUTRI-CHECK NET “Q NUTRILCHECK NET
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Platform | NUTRI-CHECK NET
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

14:35 - 14:50 | USING GREEN NUDGES TO PROMOTE SUSTAINABLE PRACTICES

0 NIKOS GEORGANTZIS
BURGANDY SCHOOL OF
NUTRI-CHECK NET BUSINESS
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

Professor of Experimental Economics and Director
of the Wine and Spirits Business Lab at the School

of Wine and Spirits Business (Burgundy School of
Business) in Dijon, France.

Studied Economics at the University of Piraeus and
he has an MPhil from the University of Wales (UC
Swansea) and an MA and PhD from the European
University Institute (Florence, Italy).

NIKOS GEORGANTZIS ForestAgriGreenNudge project coordinator.

BURGANDY SCHOOL OF
BUSINESS

NUTRI-CHECK NET
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Using Green Nudges to promote
sustainable practices

Nikos Georgantzis
Burgundy School of Business
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ForestAgriGreenNudge

GREEN NUDGEs for sustainable FORESTry and
AGRIcultural practices post 2027

A "”.’i' ForestAgri
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https://greennudge.eu/

e
Farmers, foresters, all! decision “mistakes”

1. Wrong/insufficient information
2. Decision making biases

3. Social dilemma type of situations

4. Other (?)

‘! ’.'i' ForestAgri
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Social science and behavioral interventions.
A popular alternative/complement to:

Legislation
- Imposing by law: Unpopular; political and administrative costs

Financial incentives

» Encouraging (subsidy, bonus): Costly; monitoring; moral hazard
- Discouraging (taxes, fines): Unpopular; administrative costs

But, in any case, nudging may coexist with all the types of
intervention through regulation and economic (dis)
incentives.

Ed ‘!”.’i' ForestAgri
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A nudge is:

i
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MORE THAN 1.5 MILLICN COPIES SOLD

QICHAQD H THALER

S E RMZE IN ECONDOMIC

and CASS R. SUNSTEIN

OF THE HOLBERG PR

Ni udge

NEW YORK TIMES Bestseolley

[mproving Decisions About

Health, Wealth, and Happiness

One of the few booke that fundamentally char the way | think
tld.” =Staven DU Levitt utho IF REAKONOMIC

Thaler and Susntein (2008), Nudge:

Improving Decisions About Health,
Wealth, and Happiness.
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The origins of the term

Nudge (the book) is about how we make choices and
how we can make better ones.

The authors show that no choice is ever presented to us
in a neutral way, and that we are all susceptible to
biases that can lead us to make bad decisions.

But by knowing how people think, we can use sensible
“choice architecture” to nudge people toward the best
decisions.

q(", <
".i' ForestAgri



”Nudge” (“prime”), “una spinta leve”, “un empujoncito
ligero”, “tapotpuvaon”, “coup de pouce , ...other7

OOOOOOOOOOOOOOOOOOOOOOOOOOO

QICI—IARD H THALER

Spillage was reduced by 80%
ACASSQ SUNSTE'N NEAR FHE UR;NALS WITFI;T}.-IE =l Y

Nudge (the book) is about how we
can make better decisions.

We are all susceptible to

biases that can lead us to - We can use sensible “choice
make bad decisions. man vt i grchitecture”  to nudge people
ol e e towa rd the be st de C|S|

ForestA r
| ~’ A4
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______________________________________________________________________________________________
ow/why do nudges work?

They may activate:

1. System 1: Concerning nudging aiming at automatic
reactions to external stimuli, usually unconscious and
decision-time/context dependent, thus not participatory or
co-created. Necessarily manipulative?

2. System 2: Leads to reflection and conscious awareness on
own possible biases, the importance of the action for you,
the world, society, your own family, appealing to one’s own
values and inbuilt “goodness”.

T14Y i
) (i Eerssine
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Adressing, using, mitigating decision “mistakes”

1. Wrong/insufficient information

How? Informational nudges (always reliable, correct
information)

2. Decision making biases

Attention! Some nudges may USE the bias (Anchoring on
default options reduce the cost/complexity of a decision)
while others may aim at mitigating the bias (Ambiguity
aversion is reduced with knowledge of risk/probability of a
negative or a positive event)

3. Social dilemma type of situations

Activating the “other-regarding component” in a person'’s
preferences (reducing selfish and encouraging pro-social/pro-
B - environmental considerations). W) Eoresiner

GREENNUDGE

unded by
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In general, a nudge

Could: Should not:

- Be informative - Be manipulative

- Appeal to cultural, social and  * “Infantilise” (gamification?)
personal values of the the decisionmaker
decision maker - Instruct or order nudgees

* Use aesthetic and visual - Create shame or regret

tools to prime nudgees

(example: “Green”) ) ?'Slfead . |
. : - Confuse, offering useless
Help nudgees reflect in the information

right direction
A ‘(”.’i' ForestAgri
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However, several factors hinder the success
of nudges EVEN when System 2 is activated:

For example:

1. Information may lead to the contrary outcome (“Now that
| know what this means | do not want to do it")

2. Information avoidance (“/ do not want to know” or “| do not
want to be convinced to change”)

3. First order (me) and second order (others) beliefs on
Nudge (in)efficiency (“This will not work for me", “This will

not work for the others")

4. Regret aversion (“/ do not want to be shown [or admit] that |
have been making a mistake”, “Why change? | prefer myself
the way | am”)

({/%% ForestAgri
"" GREENNUDgGE
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In our project, a Green Nudge is:

An intervention in farmers’ and/or foresters’ decision-
making “choice architecture” (framing of a problem,
information available, presentation, efc.) which favours in a
systematic and predictable way the adoption of sustainable
practices, without modifying the economic incentives, nor

reducing the decision-makers' choice set, thus preserving
their freedom of choice.

3 ‘!”.’i' ForestAgri



Objective 1:

Identify Green Nudges
...even when initiatives
were not aware!

Objective 2:

Test innovative Green
Nudges and improving
practitioner’s self-
regulatory capacity

Objective 3:
Scale up access to and
uptake of Green Nudges

the European Union

IMPACT 1: Multi-actor stakeholders are aware of Green Nudges and
have access to information about Best Practice of their application.

Outcome 1: Green Nudges contribute to practitioners’ transition to
sustainable practices

IMPACT 2: Increased research into development of novel nudges
and implementation, and integration into the evaluation grid.
Nudgees self-regulate behaviour in response to Green Nudges.
Outcome 2: Innovations along value chains nudge practitioners
towards sustainable practices, and new Green Nudge polices are
designed

IMPACT 3: Green Nudges are selected and embedded into policy
development and implementation at European and national scales.
Outcome 3:

Nudging solutions provided to policy makers, and Green Nudges are

used in relevant policies
q,’ l' FOIrestAgrl



Work
Package
structure

Proposing successful

VALUE CHAIN:
ATTITUDES & STRATEGIES
AS NUDGES

NUDGES
IMPLEMENTED
&TESTED:

EFFICACY ASSESSMENT
& IMPLEMENTATION

CONDITIONS

ACADEMIC, FARMING, FORESTRY AND STAKEHOLDER COMMUNITY

M GREENNUDGE
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Partner roles and geographical scope
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e
Relevance/assessment factors in our

project
We have committed to several standard principles:
Efficacy Nudges must work, bringing the desired

change

Efficiency  Nudges must not be too costly for any of the
parties involved in comparison to the

outcome obtained

And our project-specific novelty:

Co-Par Co-creation-Participation by the target
population
{0 Gt
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______________________________________________________________________________________________
A practical classification of decision-makers’

motivation to Co-Par in nudging towards change

1. 1do not want to change, because | am fine as | am
1. Information avoidance, blocking nudges, negative attitude

2. Ok, maybe I listen to the nudge, but | have a commitment (past
investments, large farm, contracts) that makes it impossible to change

(now)

2. 1 (may) want to change, ...
1. ...butlwant to make sure it is good for me
2. ..eveniflend up sacrificing part of my profits

1. ...provided that more people do the same

2. ..unconditionally (after all we may gain in image and give a good example
to the others)

. I may decide that | want to change, after | expose myself
to the nudge
{ G
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First Green Nudge conference: 21/05/2025 next
Is being planned for May 2026, Brussels

..Welcome!
OUR SITE:

OUR VIDEOQ:

Ed ‘!”‘i’ ForestAgri
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https://greennudge.eu/
https://greennudge.eu/
https://youtu.be/U7mUSIK4obg?si=D3hJbeF2Z9uxYp_j
https://youtu.be/U7mUSIK4obg?si=D3hJbeF2Z9uxYp_j

Thank you!

B ‘(”.’i' ForestAgri
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

14:50 - 15:05 [THE ROLE OF POLICY IN SCALING BEST PRACTICES

o LUDWING HERMANN
PROMAN

Funded by UK Research
the European Union and Innovation

NUTRI-CHECK NET

|||||||||||||||||||||||

FUNCED BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINIONS EXPRESSED ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECESSAR| U

UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.




FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

Co-founder and former CEO of ASH DEC Umwelt
AGworking with over 35 years' experience as a
technology, sustainability and innovation manager.

He currently works as a senior researcher and advisor at
Proman Management GmbH in Vienna and serves as
secretary and board member of the European
Sustainable Phosphorus Platform (ESPP) in Brussels.

He sits on the Steering Committee of the IWA Resource

Recovery Cluster in London and is a member of expert

groups focusing on climate, soil and water protection,

and the extraction and management of critical raw

materials and NORM residues, representing the

LUDWING HERMANN European Commission, the IAEA, the UNECE and the UN
PROMAN Environment Programme.

NUTRI-CHECK NET m

OPTIMISING CROP NUTRITION Nut[’iBUdgct

Funded by UK Research
the European Union and Innovation

FUNDE D BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINIONS EXPRESSED ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION, EUROPEAN COMMISSION OR
UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.



NUTRI-CHECK NET FINAL CONFERENCE

NutriBudget - Optimisation of Nutrient Budget in Agriculture

NutriBudget

The role of policy in scaling best practices

Ludwig Hermann, Julia Tanzer, Gabriele Sacchettini (RISE)

Proman Management GmbH
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PROJECT OVERVIEW m
NutriBudgel

NUTRIBUDGET — www.nutribudget.eu

The Horizon Europe NutriBudget project is developing NutriPlatform, an innovative decision-support tool (DST) for

integrated nutrient management. The platform will help identify agronomic and policy measures to implement and

assess their impact at both farm (for farmers) and regional to European levels (for policymakers).

Related to the policy and market uptake for nutrient recycling

Main objectives: To develop policy recommendations on the legal and economic aspects of nutrient management

To be disseminated through:

- Speakers at conferences

- Workshop in Brussels

- MEP bilateral briefing

- Policy brief

- Specific briefing at the MS/EU level
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http://www.nutribudget.eu/

POLICIES AND PATHWAY TO MARKET

Project results:

¢ Legal assessment

« Transformation
roadmaps

e Environmental and
agronomic assessment

e Experiences from pilot
site experiments incl.
real costs for farmers

¢ Feedback from co-creation
workshops

e CAP

¢ Environmental
regulations / directives

e Carbon farming, EU ETS

_

Disseminated through

e Conferences
e Workshops
e Bilateral briefings

* Remove regulatory
and financial barriers

e Reward farmers for
ecosystem services
and transition to
efficient nutrient
management

e Advocate for
policymaking that is
based on clear,
evidence-based

arguments

-

NUTRI-CHECK NET FINAL CONFERENCE
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NUTRI-CHECK NET FINAL CONFERENCE

SUCCESSFUL ASPECTS AND BOTTLENECKS IDENTIFIED

Successful Aspects Bottlenecks Identified
* Research-driven approach: Science-based results. * Time constraints: Balancing research outcomes with timely policy
*  Co-creation focus: Collaborative and inclusive. recommendations.
e Strong consortium: Diverse stakeholder representation and *  Policy constraints — lack of a clear industrial EU policy
extensive networking potential. *  Budget limitations: Insufficient resources to fully realize
*  Well-timed alignment in EU policy objectives.

*  Cooperation with other EU projects and initiatives.
* Stakeholder engagement: Ensuring effective and meaningful
participation.
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EUl'O ean Green Deal 1 A zero pollution
P S
Europe

Transitionto a

* Farm-to-Fork Strategy? Preserving Europe’s

natural capital

Circular Economy

* Biodiversity Strategy 3 -
Sustainable Transport
« Chemicals Strategy* S
European

 Zero Pollution Action Plan ® ikl

Green
Deal

Towards a Green CAP

[ ] [ 1 6
Circular Economy Action Plan pE—

The Green Deal states that "legislation to

stimulate the market for secondary raw ’ Take everyone along
. . " ust Transition Mechanism)
materials with mandatory recycled content
is possible.
1= COM(2019)640 https://ec.europa.eu/infoffil mmunication-european-green-
2= C0OM(2020)381, 20th May 2020 https./eur-lex.europa. l-content/EN/TXT/?qid= 159040460249 5&uri= CELEX%3A52020D 1
3 =CO0M(2020) 380 final, 20th May 2020 https.//ec.europa.eu/environment/nature/biodiversity/str index_en.htm
4 = COM(2020)667, 14/10/2020 https.//ec.europa.eu/environme emi
5 = https:/fec.europa.eu/infollaw/better-requlation/have-your-say/initiative 88-E U-Action-Plan-Towards-a-Zero-Pollution-Ambition-for-air-water-and-soil/p ublic-consultation


https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://ec.europa.eu/info/files/communication-european-green-deal_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590404602495&uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590404602495&uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590404602495&uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590404602495&uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590404602495&uri=CELEX%3A52020DC0381
https://ec.europa.eu/environment/nature/biodiversity/strategy/index_en.htm
https://ec.europa.eu/environment/pdf/chemicals/2020/10/Strategy.pdf
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12588-EU-Action-Plan-Towards-a-Zero-Pollution-Ambition-for-air-water-and-soil/public-consultation
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12588-EU-Action-Plan-Towards-a-Zero-Pollution-Ambition-for-air-water-and-soil/public-consultation
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12588-EU-Action-Plan-Towards-a-Zero-Pollution-Ambition-for-air-water-and-soil/public-consultation
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https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12588-EU-Action-Plan-Towards-a-Zero-Pollution-Ambition-for-air-water-and-soil/public-consultation
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Farm-to-Fork Strategy com(z020) 31 final, 20.05.2020

Direct Impact on Nutrients — Fertiliser Use
* Mitigate soil, air and water pollution by increasing nutrient

use efficiency (NUE)

* By reducing nutrient losses by 50% by 2030, leading to using
20% less by 2030

* By developing an integrated nutrient management plan (COM &
Member States)

* By having 25% of EU agricultural land under organic farming by
2030

* Bio-based fertilisers for organic farming under evaluation
* New green business models (e.g. carbon farming)

* Circular, bio-based economy focusing on nutrient
recovery & recycling

Sustainable
Food Production

Sustainable

Food.
Processing &
Distribution
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European Green Deal — Set of Derived Policies (et ameidactat. 2023

Environment

Agriculture and
Food

Climate ambition Energy Industry Transport

(Biodiversity and Finance Global Leader
Zero-poliution)

( : ; Recommendation | | [ i ‘
i Eu{gaea&&';?:'e | | Renovation Wave | LL|  Industrial | | S;ﬁ:::’m;ﬁ;;d | | sonCAP ||| Biodiversity || | JustTransition Green Deal
neutrality by 2050 Strategy Strategy Nallonslasnltrateglc Strategy Mechanism Diplomacy
( | Offshore New Circular Fu"di"? for 1 [ ] EU-USA
|_[European Climate| | | ponoo e L| Econcmy Actlon: | 1 Public | | Farmto Fork |_| 8" Environmental | | | Green Deal T tlanti
Pact * y Recharging and Strategy Action Plan Investment Plan * FAGSINAING
energy strategy Plan Refueling Points Agenda for
/ \ A . Global Change *
New EUNDC : - | Review of the Stricter Air Pollution Sustainable (
—| 55% Emissions | TEN-E - EBuar&")::: = Sé%?::&gaggr |- Carbon Farming | |- Chemicals |  Taxonomy *
by 2030 Regulation Engines Strategy
Climate Change | [ camonborder | | [ Aernative Fuels | | [ Biological Sustainable .
- Adaptation - Methane Strategy | | Mec:‘gi:t:fnn ?;aln of | 1| Infrastructure and | }— Pesticides - Batteries — Tgfg;f:nd&?:égge
Strategy Green Diplomacy) * TEN-T Revisions Regulation Regulation
" ) Increased ( . (
Fit for 55 - 2 ; Sustainable Sustainable
= Hydrogen | Zero Carbon Capacity for Organic Farming
(connected to Strategy Steel Making ~| Railwaysand | | ActionPlan | ProductPolicy | ' Finance Strategy
other policies) Inland Waterways Initiative
Action Plan on Zero Pollution
Critical Raw Action Plan
Materials * -
EU Forest
Strategy
—_
Blue Economy
Strategy

* Selected Policies for the analysis of Greening the Empire
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Circular Economy Action Plan

2014 EU Consultative Communication

on Sustainable Use of Phosphorus
Proposals include increasing knowledge and research,
P-recycling, risk of soil contamination
by mineral or recycled fertilisers

www.phosphorusplatform.eu/scope107

2015: EU Circular Economy Package
2020: EU Circular Economy Action Plan

11/3/2020 https://ec.europa.eu/environment/circular-economy/

1 August 2025 - Directorate-Generalfor Environment

Commission launches consultation and

call for evidence for upcoming Circular
Economy Act

The feedback period was open until6 November 2025.
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EU Urban Wastewater Treatment Directive (EU) 2024/3019

(Enacted 15t lanuarv 2025)

What is new? - Water Quality

Smaller cities

(Art. 3 and 4)

| From 2.000 to

Nutrients

(Art. 7)

Micropollutants

(Art. 8)

More stringent discharge
limits for phosphorus and
nitrogen (Annex I)

e 0.5mgP,/lor90% P removal
(was 1-2mg/lor 80%) for

Reinforced s v
Integrated ' New emission
1.000 standards for
management inhabitants N/P removal standards WWTPS >10 000 PE
s LS ————

(’EU standards +)

Indicative more control for
objective small individual

| treatment plants |

.| Applied in more

areas

Risk based
approach

* Large agglo /
facilities first

e 6mgN/lor85%N removal
(was 10-15 mg/l or 70-80%) for
WWTPS >10000 PE

* ineutrophication sensitive
areas and for WWTPS

: And for all Smaller (above
H'iﬁ?ﬁﬂg - facilties above 10.000 pe)- only >100 000 in on-sensitive areas.
100.000 pe where there is a

risk
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European states with P-recycling obligation

Switzerland

2016 VVEA (waste ordinance, Art 15, and new waste act 2024 makes
phosphorus recycling become obligatory by 2033
from sewage sludge incineration ash* and meat and bone meal ash

* Switzerland banned land use of sewage biosolids in 2006
Germany

AbfKlarV 2017 (sewage sludge regulation):
phosphorus recycling from sewage becomes obligatory

- by 2029 /2032 years forall WWTPs > 100 000 P.E. /> 50 000 P.E. if sewage sludge P > 2% of dry matter
Austria

2024 AWV Abfallverbrennungsverordnung 2024

phosphorus recycling becomes obligatory by 2033

for WWTP >20000 P.E. from sewage sludge (>60% recovery) or sludge ash (>80% recovery)
Under consideration in other countries (e.g., Denmark) and EU (UWWTD 2024/3019)
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Fertilising Products Regulation (EU) 2019/1009 enforced 16t juty 2022

* Flagship of the European Commission's first circular economy package

* Covers all "fertiliser products": fertilisers (mineral, organic/mineral and organic), plant materials, by-
products of the food industry, composts, digestates, soil conditioners, growing media, bio-stimulants,
lime materials, etc.

e First EU product legislation that defines end-of-waste status across the EU

* Opensa harmonised EU market for recycled fertilisers and recycling technologies

* FPR compliance not mandatory - national fertilisers can still be defined and sold - both CE marked
fertilisers and national fertilisers will be available on future markets

* Since entry into force, 5 additional component substances (CMC 11, 12, 13, 14, 15) have been
included, including precipitated phosphate salts (e.g. struvite), ash derivatives (e.g. RevoCaP),
biochar (not yet from sewage sludge), phosphorgypsum, ammonium salts, etc.

* Many other component substances are currently being tested for inclusion as CMCs
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R1009-20240703
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Successful Agri-Environmental Programme “OPUL (1)

Breakdown for Austria’s OPUL (Agri-environmental Programme) as part of the 2023-2027 CAP Strategic Plan:
Funding Structure for OPUL

e Overall Budget
OPUL (excluding eco-schemes) receives approximately €574 million annually (average 2023-2027), which includes

about €100 million per year for eco-schemes. (BMLUK)

e EUCAP Share = 58% of the total Austrian OPUL Budget

e Eco-schemes
These measures (Article 31) are financed 100 % by EU funds. (BMLUK) Farmers prefer to be funded for

o All other OPUL measures (excluding eco-schemes) measures rather than outcomes.
These are financed approximately:

o 50 % by EU funds (via CAP; EAGF and/or EAFRD)
o 50 % by Austrian national funds, split between:
* Federal government — 60 %

» Provincial (Lander) authorities — 40 % (BMLUK)
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Successful Agri-Environmental Programme “OPUL (2)

Non-eco measures in OPUL 2023-2027 — i.e. those agri-environmental and animal welfare measures that are not considered fully
EU-funded eco-schemes, but are implemented in the form of agri-environmental measures (EAFRD, Art. 70 Regulation (EU)
2021/2115) and are co-financed 50% by the EU and 50% by Austria (federal government & federal states):

Measure /Supplement | 2023(€/ha) |  2024(€/ha) | 2025(€/ha) |
Regenerative agriculture — basic premium 70.00 75.60 85.00
Organic farming — basic premium 205.00 221.40 235.00
Arable biodiversity areas (supplement) 70.00 75.60 140.00

unflowers (supplement) 50.00 86.40 86.40
Multi-purpose hedge (supplement) 800.00 1 000.00 1 000.00

rassland biodiversity (supplement) 50.00 54.00 100.00
e ; ; I -

ducatpn/adwce (supplement) — Groundwater 30.00 60.00 60.00
protection arable land

pecies-rich grassland with slope (supplement) 150.00 262.00 262.00
Non-productive arable land - — 350.00-450.00 €/ha
- — 600.00-800.00 €/ha
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i DOWNFORCE

Carbon Farming Business Models - ki

Technologies
Client: Grain trader in the UK Client: Specialty barley producer in AUS
Structure: Customers / offtakers of the grain Structure: Maltster offtaker pays a premium for the barley
provide money into a “natural capital from that producer due to certified SOC outcomes.

marketplace” fund. Farmer revenue: Per/kg premium due to the farm’s

Farmer revenue: Per/ha payment to participating verified net zero GHG inventory.

farmers to change to more regenerative practices. MRV: Downforce monitors the whole farm for annual soil

MRV: Downforce monitors the fields covered by carbon performance and works with the farm togather

the programme for annual soil carbon emissions data for net GHG accounting.

performance. Objective: Reward net emissions reduction outcomes from
Objective: Incentivise Iarge—scale regenerative farm-level production which flow through the value chain.

transition to enhance soil health and carbon co-

benefits.
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Useful sources for information

Regarding the Fertilising Products Regulation (EU)
2019/1009

Regarding labelling of fertilising products

Regarding the conformity assessment (CE mark)

Regarding market and prices

FAQs related to Regulation (EU) 2019/1009 on
fertilising products (the ‘Fertilising Products

Regulation’)

Guidance document labelling of EU fertilising
products

NANDO Database:

https://CE.europa.eu/growth/tools-
t /nando/index.cfm?f

CE Mark

tion=na.mai

n

https://www.agrarheute.com/markt/duenge mittel
/ ngerpreise-stickstoff nger-billiger- rn-
koennen- ren-61 1

And through ESPP www.phosphorusplatform.eu
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Related events and workshops

gV >

NutriBudget

r 5 . a
Aligning policy, practice, and -~ .\o/_<European Sustainable
innovation, akeyvdrive'r’towards ./ ‘e Phosphorus Platform
sustainable agrlculture

. ,‘~ o
3 B
25 November 2025 14:00-16: 00 CET

I - COESNI
s S P » - P .

Supponed by

wterreg [l UG ;
e C‘/JESNI Future

R e \ulriBudgel ; z : Aqnculture

Forum For the Futur of Agriculture 2026 Forumfor
Since 2009, the premier meeting place in Brussels to debate sustainable agriculture and ' the Future

environmental challenges, attracting diverse stakeholders, from international institutions to W ongricultureﬁ
farmers, NGOs, and businesses (https://forumforag.com/).
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Conclusions

Transition is largely policy driven
CAP and national measure-oriented support schemes are largely successful
Revenues for carbon sequestration is an artificial market created by politics
* However
e Carbon farming is not yet pursued by farmers
* due to soil sampling efforts and costs
* revenue uncertainty
e complexity
* However, efforts and big data may change farmers’ attitude
Other artificial market, e.g. “BIODIVERSITY” may be needed
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Researcher at AUA's Smart Farming Technology
Group.

Leads projects related to digital agriculture and the
uptake of digital tools in the agricultural sector.

His work focuses on exploring the needs of actors in
the agrifood sector and tailoring digital
technologies to their day-to-day practices.

Leader of WP 4 - NUTRI-CHECK NET’s Platform and
Project Coordinator.
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Horizon Europe NUTRI-CHECK NET

« EU's flagship funding programme.

* Running from 2021 — 2027, with a
budget of 93.5 billion.

« Aims to fund collaborative projects in a
multitude of sectors, to support the
UN's Sustainable Business Goals.

* |s splitin six clusters: Cluster 6
(Food, Bioeconomy, Natural
Einded by Resources, Agriculture, environment).

x X the European Union ‘ 02




How will Cluster 6 make a difference? NUTRI-CHECK NET
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« Climate neutrality

« Biodiversity restoration

« Sustainable and circular management and use of natural resources

* Food and nutrition security

« Rural, coastal and urban areas are developed in a sustainable,
balanced and inclusive manner

* Innovative governance models enabling sustainability and resilience

Funded by
the European Union




Cluster 6: Destinations J NUTRIZGHECKNET

» Biodiversity and Ecosystem Services

» Fair, Healthy and Environment-Friendly Food Systems from Primary Production to
Consumption

« Circular and Bioeconomy Sectors

* Clean Environment and Zero Pollution

« Land, Oceans and Water for Climate Action

* Resilient, Inclusive, Healthy and Green Rural, Coastal and Urban Communities

* Innovative Governance, Environmental Observations and Digital Solutions in Support of

the Green Deal

Funded by
the European Union
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Senior Policy Officer for Water at the European
Environmental Bureau (EEB).

The EEB is a network of environmental civil society
organisations with over 190 member organisations

in 41 countries.

At the EEB, Sara's work focuses on water protection,
including implementation of the Water Framework
Directive and the Nitrates Directive as well as the

SARA roll-out of the Water Resilience Strategy.
JOHANSSON
EEB
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18 November 2025 European Environmental Bureau
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Introduction to NENUPHAR project

7
&
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New governance solutions and value chains addressing the recovery of nitrogen

(N) and phosphorus (P) from three key waste streams with a high nutrient load
and widely present in the EU: manure, sewage sludge, and dairy wastewater.

Four main innovations will be addressed:
”g‘ e Methodology to estimate N/P emissions from fertilizer application.
%/ e New governance models.
e Innovative economic and financial incentives for public and private entities.

» A set of technologies to treat manure, sludge, and dairy wastewater and recover
nutrients.

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union
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Introduction to NENUPHAR project

#* animal manures

@ 1,400 million tons per year in
EU

y = i . .
Wastes #* sewage waste (sludges) PESEAT @ 9 millions tons (dry matter) per year in EU
-

>
. % food chain waste (dairy wastewaters) ﬁ @ 926 million m?per year in EU
:?") gt :a;f:u
e N 00s.00

010:0.18
o0
- 023-04)

2-5 MtofN @
0.6 Mt of P
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Grizzetti, B., Pistocchi, A., Liquete, C. etal (2017) Human pressures and ecological status of European rivers. Sci Rep 7, 205.




Introduction to NENUPHAR project

[ Main demosites ]
% animal manures @

3 sewage waste (sludges) @

3% food chain waste (dairy wastewaters) @

( Followers ]
DENMARK @

=

CYPRUS

River basin = Ebro
Drainage sea =» Mediterranean Sea
Tech = Ammonia stripping

River basin =» Lielupe =" 7
Drainage sea =¥ Baltic Sea i ST
Tech = Composting ek TR\ J

River basin =» Danube
Drainage sea =» Black Sea
Tech = 1. Membrane with
pre-oxidation
2. Nature-based solution

Drainage sea =» Baltic Sea
Waste =» Sludge, manure and wastewater .

Drainage sea =» Mediterranean Sea -
Waste =» Sludge and wastewater Ve - Co-funded by
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What is the NENUPHAR project (1)

* Focus:
* Nutrient pollution and recycling
* Circular economy
* Protect aquatic ecosystems
* Support farmers

* Objectives:
* Establish advanced technical solutions
* Develop scalable governance models

* Regions: 10 European countries across
Mediterranean, Central/Eastern Europe
and Baltics

All Rights Reserved. NENUPHAR Proje



What is the NENUPHAR project (2)

The purpose of this project, which brings together 21 separate expert entities
across 10 EU countries, is to address the currently unsustainable levels of

nutrient pollution across Europe.

Today, nutrient pollution is at the root of major challenges to nature
(particularly aquatic ecosystems), drinking water, people's health, and the
future sustainability of farming and fishing - the the millions of livelihoods that
these sectors represent.

Embracing all relevant stakeholders, NENUPHAR is undertaking demonstration
and replication cases across three European regions (and seven countries)
involving novel technical solutions to improve the management and recycling
of nutrients in the European food chain. In addition, it is developing
comprehensive governance models that will support the upscaling of technical
solutions at the wider European level.

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




Introduction to NENUPHAR project

Website
Join our Community of Interest
& register to our newsletter

E N U Social media

* LinkedIn

HAR * Bluesky

 Youtube

Nutrients recycling and
pollution handling

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union



https://project-nenuphar.eu/
https://mailchi.mp/178b27e5a91b/nenuphar-community-of-interest
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https://www.youtube.com/@NenuPhar_EU
https://www.youtube.com/@NenuPhar_EU

Water Framework Directive

Objective

* Good status of Europe’s waters by 2015, or 2027 at the
latest

Current status

Member States are far from delivering on their legal
obligations to bring Europe’s waters to good status,
undermining Europe’s water resilience.

* Less than 40% of surface water bodies in good or high
ecological status

* 32% of groundwater bodies are under pressure from
agricultural pollution

Agriculture is the most significant pressure
impacting both surface and groundwaters

¢ Pollution from intensive use of nutrients and
pesticides

* Water use: agriculture is the highest net water
consumer in Europe

Source: EEA, Europe's state of water 2024

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




Closing the implementation gap

* November 2025: the Commission launches Structured
Dialogues with Member States

political commitment to overcome them Management _ cycle/ | Period Deadline for
Update publication
1% cycle 2010-2015 22 December 2009
. . . 2" cycle/ 17 update 2016-2021 22 December 2015
* Member States need to finalise the next (4t") River o T30 —
BaSin Management Plans by the end Of 2027 4" cyclef 3™ update 2028-2033 22 December 2027
After 2027 Member States will have limited scope to 57 cycle/ 4™ update 2034-2039 22 December 2033

Aim to identify implementation hurdles and achieve a

justify failures to achieve good status

6-year management cycles

Source: ClientEarth (2023), Key deadlines under the Water

Framework Directive

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169

Co-funded by
the European Union




Nitrates Directive

Ongoing evaluation

Assessing effectiveness, efficiency, coherence, relevance, and EU added
value

Conclusion expected in the beginning of 2026

Manure limit (170 kg N/ha, year)

Derogations coming to an end: DK won’t renew, NL and IE likely to re-apply

Spring 2024: EC draft act allowing the application of processed manure
(RENURE) above the current manure limit, currently under scrutiny by EP
and Council

Questionable procedure: no impact assessment, no public consultation
while amending an essential element of the Directive

Room for better implementation and
enforcement

e >30% of rivers, lakes and coastal
waters reported as eutrophic

* Several Member States failed to
present data on key indicators, e.g.
livestock numbers, manure and
mineral fertiliser use in their 2016-
2019 implementation reports (ECA,
2023)

*  The Commission has only launched
three infringement case in the last 10
years

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




Water Resilience Strategy

WRS flagship actions with relevance for nitrate pollution

e Structured Dialogues with Member States

*  With aim to identify WFD implementation hurdles and achieve a political
commitment to overcome them

* Launch of an Assistance Toolbox for Member States to support actions to reduce
nutrient pollution

* E.g. enhanced modelling, interactive maps and exchanges of best practices

*  Maximise the use of CAP Strategic Plans for water resilience

*  Knowledge sharing and innovative solutions promoted by the EU CAP network, the
European Innovation Partnership (EIP-AGRI)

* Improved and independent farm advisory services

e Inthe next programming period, continue to incentivise farmers to improve the
environmental and climate performance of their holdings, including towards better
water management.

WRS main objectives

Restoring and protecting the
water cycle

Building a water-smart
economy together in a way
that supports EU
competitiveness, is
attractive to investors and
supports a thriving EU water
industry

Securing clean and
affordable water and
sanitation for all

Co-funded by
All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




Nutrients recycling and
pollution handling

Thank you for your attention

Presentation by:
Sara Johansson, EEB
For more information, contact:
Athénais Georges
athenais.georges@eeb.org

The project is supported by the European Union under grant agreement N2 101082169. Funded by the
Co-funded by European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union. Neither the European Union nor the granting authority can
be held responsible for them.

the European Union
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Researcher at the Social Sciences Unit of the Flanders
Research Institute for Agriculture, Fisheries and Food
(ILVO).

Her work explores how agricultural advisors can act
as key facilitators of sustainable transitions within

European farming systems.

She studies knowledge exchange, advisory networks,
and innovation processes from a social science
perspective. Within the STRATUS project, ILVO is

CHARLOTTE LYBAERT res.pgnsible for developing and implementing the
SOIL SERVICE OF training brogramme for ad
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What is STRATUS
STRATUS main objective
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Next steps

Stratus and Horizon Europe Cluster 6 destination
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What is STRATUS? W stratus.

Duration: February 2024 - January 2029
] Grant: 3998 770,31 €

9
i o - %
‘A |\ ‘ 27 INTIA @ Ak ﬁm v 2176 3%
; ’j‘ / 1 : st aongarn toaiics Soveata ifl‘li‘.:f_mi_‘fﬁs. 53
A y ‘ Y e
U / ‘ Lo
" %) vegepows uauey AC3A EUFRAS  sEASHY =i
¢ 5 :
{ A —
s B9 N __ = VO WAEENTNEER i == GHENT
S ! ) SS] = B = Brecti o ot © W jyjyeRsiTy
,774;5,_
J AL
e
)
o, i X
=4 = {

Funded by
‘the European Union




Main objective

To connect advisors
across Europe

W stratus.

/

Reducing nutrient losses
to the environment

On optimal fertilizer use

While maintaining
soil fertility




Work done so far (Feb 24' - now) 2~ stratus.

EU-Wide network

3 Fertilization and Innovation Networks
with advisors and experts:
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Work done so far (Feb 24' - now)

EU-Digital platform

https://www.advisoryagrihub.eu/

nmi :
ARN @ . i
stratus. gﬁRG’WC 5= LiveNet ﬁ | AdvisoryNetPEST
Fertilizers Organic Farming Livestock Pesticides

Expiore Our Inventory |

A} NMR0 Discover a Unified Hub of Knowledge
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https://www.advisoryagrihub.eu/

Work done so far (Feb 24"

Collection of 52 Good Practices
and Research Innovations*

% Produced by: Centrum Doradztwa Roliczego (COR)

82 Catchcrops

A plant grown betwesn bwa main crops for grean foddar. kay, Silsee, poughing a5 grean manure of 8.
Courtry: Poiang | Grop: Food. Fibre. Feed. DIl mdustrial, Drmamestal Thamatic Ara: Soil Cuality

Cah s

18 mgainat tha fleld and -

Praducedby. HushAliningssaliskapet

H Zero spots method to optimize wheat nitrogen fertilization

N Country: Sweden

P caticn [VAR) PR

Ml Thi zaro spot Tértlization metnod fos whest is based on tro sallowing prnciples: Themitrogon Saon

Crep Food Feed, Winter wheat, industrial - | Tnematic Ares: Pracision Farming

- now)

Selection 24 Best
Practices

EeEeeeeettt,

PRECISION FARMING
BEST PRACTICE:

« Economic Data
- Regulatory Data

~\__ * Environmental Dgay\
X

*Translated to 11 languages (Partners languages +English)

Available in: https://www.advisorvagrihub.eu/
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Work to be done

Collection of 104 Good Practices
and Research Innovations + 48
Best Practices

PRECISION FARMING
BEST PRACTICE:

Train advisors who will train more
advisors

z * Soft-skills 2024
’ * Advisory skills (organising

a demo event) 2025
* Technical 2026

W stratus.

20 Cross-visits for advisors from
27 MS for peer-to-peer learning
about optimal fertilizer use

Policy briefs

That will help policy makers to
understand:

v Needs of farmers

v Needs of advisors

v Needs of researchers

v Needs of industry
stakeholders




STRATUS and HE cluster 6 destination

Cluster 6

Promotion of Integrated Fertilisation Management (IFM) to reduce

Supporting EU Green Deal, Farm to Fork (F2F), and nutrient losses while maintaining soil fertility.

Biodiversity Strategies
* The network bottoms-up identification and validation of Good
Practices (GPs) and Research Innovations (Rls) across all 27 Member

States.
Substitution of Mineral Fertilisers with Bio-Based * STRATUS has a dedicated Bio-Based Fertilisers (BBF) sub-
Alternatives network and will collect 14 GPs/RIs on BBF.

» AdvisoryAgriHub digital platform + collection of 20 GPs/RlIs
regarding Precision Farming.



STRATUS and HE cluster 6 destination
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Cluster 6

* Involves regional and national policymakers through its
Communities of Practice (CoPs) and workshops.

* Identifies regulatory bottlenecks and institutional challenges to
fertiliser reduction, contributing to evidence-based policy design.

* Delivers trainings for advisors, demos, cross-visits, and materials
for the adoption of optimal feriliser use.

* Applies a Multi-Actor Approach. Integrating researchers, advisors,
farmers, policy makers and industry for co-creation and ensuring
relevance and replicability across diverse EU contexts.




The importance of the STRATUS network W stratus.
towards shaping fertilization management

1. FINs 2. Communities of Practice (CoPs)
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h ! 3.  Train advisors on optimal fertilizer use context

~~%*—‘“‘?ﬁ- and advisory skills
4.  Attendto Cross-visits where Best
Practices are showcased
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Coordinator of the Science4Practice line within the
Governance for Sustainability Team at the BETA
Technological Centre (UVic-UCC) and NUTRI-KNOW
project coordinator.

Her work focuses on bridging the gap between

science and practice, fostering knowledge adoption,
and empowering rural and regional actors to drive
sustainable and resilient transformations.

She specialises in methodologies for knowledge
ANNA BAGO translation, co-creation and stakeholder
UNIVERSITAT engagement, and leads initiatives that connect

CATALUNYA

:‘.{

.
NUTRI-CHECK NET u{

OPTIMISING CROP NUTRITI

Funded by UK Research
the European Union and Innovation

Ny
FUNDE D BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINION: SEXPRSS D ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECBSARI.V REFLECT THOSE OF THE EUROPEAN UNION, EUROPEAN COMMISSION OR
UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.



NUTRI+KNOW NUTRI-CHECK NET

IIIIIIIIIIIIIIIIIIIIIII

NUTRI-KNOW:
Strengthening Nutrient
Management Knowledge
Flows Within European
Food Systems

Connecting research, practice and policy across Europe to transform

management for sustainable food systems.



https://gamma.app/?utm_source=made-with-gamma
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Introduction

NUTRI-KNOW is a Horizon Europe project (2023-2025)
(2023-2025) that strengthens nutrient management
management across Europe by collecting, translating
translatingand sharingknowledge from EIP-AGRI
AGRI Operational Groups.

The project supports fair, healthy and
friendly food systems through better nutrient
enhanced collaboration and practical

By bridging the gap between research and
NUTRI-KNOW ensures that cutting-edge
reaches those who need it most—farmers,
and policymakers working at the frontline of
sustainable agriculture.

12

Operational Groups

Across five countries

11

Project Partners

Multi-actor collaboration

36

Months Duration

2023-2025

rrrrrrrrrrrrrrrrrrrrr
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Why NUTRI-KNOW Matters

Nutrient management represents one of the most pressing challenges for sustainable food
Europe. Farmers navigate increasingly complex regulations, address nutrient surpluses and soil
whilst facing significant knowledge gaps between scientific research, policy requirements and
level application.

Researchers

R®

Generating evidence-based sdutions

Advisers

Translating knowledge to practice

Farmers

Implementing sustainable practices

Policy Makers

Creating enabling frameworks

NUTRI-KNOW bridges these aritical gaps through multi-actor collaboration, ensuring knowledge flows
flows seamlessly across the entire food system value chain
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Project Scope and Objectives

Collect & Analyse

Gather and evaluate outcomes from 12 EIP-AGRI Operational Grou ps across diverse European contexts,
innovation and best practice.

&
Translate Results

Transform complex research findings into accessible, farmer-friendly materials that practitioners canimmediately
immediately apply in the field.

&
Share Knowledge

Establish an open Community of Practice on nutrient management, facilitating peer-to-peer leaming
exchange.

&

Amplify Impact

Develop a Results Amplification Methodology (RAM) to upscale successful outcomes and replicate innovations across
innovations across Europe.

uuuuuuuuuuuuuuuuuuuuuuu
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From Data to Practice: Key Outputs

NUTRI-KNOW hasdeveloped an extensive suite of practical resources designed to make nutrient management

accessible, actionable and adaptable across diverse farming contexts.

Meta-Databases

Two comprehensive databases documenting nutrient management practices and policy contextsacross

across participating countries, providing evidence-based insights for decision-making.

Practitioner Materials

6 detailed booklets, >30 practice abstracts and >50 multilingualflyers, infographics, videos...

guidance directly to farmersand advisers.

Online Learning

Massive Open Online Course (MOOC) launched in 2025, offering flexible, self-paced learning on nutrient

nutrient management principles and techniques.

Community Platform

Active Community of Practice (CoP) featuring multilingual Q& A forums, peer exchange

time knowledge sharing.

Access resources at nutri-know.eu and join the community at cop.nutri-know.eu

1) Nurri-know () NUTRI-CHECK NET
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Empowering Farmers and Practitioners

§ Throudh targeted capacity-buildinginitiatives, NUTRI-KNOW has reached hundreds of farmers
' o <4 hundreds of farmers and agricultural advisors across Europe, ensuring knowledge is not only
F not only shared but effectively embedded in daily practice.
- R
24 5 4
In-Service Trainings Train-the-Trainer Courses Study Visits

Short, focused sessions adapted to local needs Building advisory cgpacity for long-termimpact Cross-border learning and innovation exchange

These activities ensure that knowledgeis adapted to regional contexts, accessiblein locallanguages and directly applicable inthe field creatinglasting changein farmingpractices.
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Building Bridges Through Collaboration

NUTRI-KNOW actively collaborates with key Horizon Europe initiatives and European networks, amplifying impact through

knowledge exchange.

BBioNets & Novafert

Joint workshop on bio-based fertilisers and
nutrient value chains, Ireland 2024

EU-CAP Network

Supporting Common Agricultural Policy
implementation and innovation

SCAR-AKIS

StrengtheningAgricultural Knowledge and
Innovation Systems

These partnerships foster synergies, enhance visibility and ensure pdlicy impact at European level.

%

EU-FarmBook

Top contributor with 68 knowledge objects
uploaded to the platform

Biorefine Cluster

Advancing circular bioeconomy solutions for
solutions for nutrient recovery

ESPP

European Sustainable Phosphorus Platform
collaboration on nutrient stewardship

uuuuuuuuuuuuuuuuuuuuuuu
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The Results Amplification Methodology (RAM)

RAM provides a systematic, validated process to broaden project results effectively across regions and contexts. This
guides how to collect, align, translate, exchange and adapt knowledge for successful replication.

Collection
Gather outcomes from operational groups

Alignment
Match with policy and research priorities

Exchange
Facilitate peer-to-peer knowledge sharing

Amplification
Scale successful innovations across Europe

1

2

Homogenisation
Standardise data formats and structures

Translation
Create accessible practitioner materials

Adaptation
Tailor solutions to local contexts

The methodology has been rigorously validated by farmers, policymakers and researchers, ensurine itc nractical ralavanca and criant

uuuuuuuuuuuuuuuuuuuuuuu
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Policy Relevance and Long-Term Impact

Nutrient Circularity

Promoting closed-loop
systems and sustainable
fertiliser use, reducing
environmental impact
whilst maintaining
productivity.

BURRR R
IR TR

Bk

2026

n Final Policy Conference I?rrus els, ||I
evelopme

outcomes inform EU-lev
strategies.

NUTRI-KNOW directly supports critical EU policy objectives by strengthening the
strengthening the evidence base for sustainable nutrient management and creating
and creating practical pathways for policy implementation.

AKIS Empowerment Policy Recommendations
Strengthening Agricultural Delivering evidence-
Agricultural Knowledge and guidance through 2

and Innovation Systems by comprehensive policy

by empowering actors to briefs addressing

to co-create context- frameworks and

appropriate solutions. mechanisms.

Ensm[mng project
implemeéntation

uuuuuuuuuuuuuuuuuuuuuuu
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Contribution to the Cluster 6 Destination

NUTRI-KNOW advances the Horizon Europe goal of "Fair, healthy and environmentally friendly food systems" through integrated action across three interconnected dimensions.

interconnected dimensions.

Healthy Systems

Promoting practices that enhance soil health,crop

and human nutrition

Fair Systems e  Optimised nutrient use efficiency

. . e Healthiersoils and crops
Ensuring equitable access to knowledge and

all farming scales and contexts *  Stronger rural communities

e Multi-actor collaboration Environmentally Friendly

e Inclusive knowledge exchange
Accelerating climate-resilient, resource-efficient

e  Supporting farmer-led innovation ﬁ across Europe

e Reduced environmental footprint
e Climate adaptation strategies

e  Circular nutrient management

By connecting science, policy and practice, NUTRI-KN OW accelerates knowledge flows that transform European agriculture forthe benefit offarmers,

environment.

) Nutri-know (£ NUTRI-CHECK NET
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NUTRI+KNOW NUTRI-CHECK NET
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Thank you!
Anna Bagod

anna.bago@uvic.cat
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NICOLAS
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OPTIMISING CROP NUTRITION

LiveSen

PhD in inorganic chemistry from the University of Tubingen
(Germany) and subsequently completed a postdoctoral
fellowship at the company NECi (USA) on nitrate sensing
applications using redox-active enzymes and electrochemistry.

He began his independent research career at the Ruhr-
University Bochum (Germany) in 2010 and, since 2020, has
been a tenured professor at the Technical University of Munich
(Germany) where his team focuses on developing
bioelectrocatalytic systems for point-of-use sensing in
agriculture.

Sensor Developer in the LiveSenMAP project.

Funded by UK Research
the European Union and Innovation

FUNDE D BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINIONS EXPRESSED ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION, EUROPEAN COMMISSION OR
UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.
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liveSen Real-time Nutrient Sensing for
MAP Mapping Fertilizer Needs

EIC transition
(2023-2026)

Nicolas Plumeré

Campus Straubing for
Biotechnology and Sustainability
Technical University of Munich

Nutri-Check Final Conference

18t of November 2025
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Our app suggests: _ The farmer measures NDVIs are recalibrated and
measurement points via the plants’ nitrate the farmer receives a
remote sensing. content on-spot. fertilizer application map.
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40 kg N/ha
80 kg N/ha (0-100 % N Eff.)
S0kg N/ha  (>80% N Eff)

(50% N Eff) ~n ¥
70 kg N/ha
Bodenanalyse
Nmin 60 kg N/ha +40 kg N/ha (Mineralisation)
00 07 10 12 21 25 29 30 31 32 37 39 49

Diagnosis

CHAPTER 10 ‘ , of the

Nitrogen Status
in Crops

Diagnosis Using Stem Base Extract: JUBIL Method

E. JusTEs', ].M. MEYNARD’, B. MARY,” and D. PLENET"




T@M Electrochemical biosensing Zhang, Saadeldin, Buesen, Elfaitory, Burger,

Friebe, Honacker, Vopel Oughli, Plumeré
Science Advances, 2025 11 (37), eadw6133.

Cover

Nitrate

sensing in
Sensing film

the field

@ NutriSen
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Electrochemical biosensing

Nitrate

sensing in

the field

Zhang, Saadeldin, Buesen, Elfaitory, Burger,
Friebe, Honacker, Vopel Oughli, Plumeré
Science Advances, 2025 11 (37), eadw6133.
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Lab trials 2023

Nitrate in water
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Lab trials 2023

Stem base extract (SBE)
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Lab trials 2023

stem base extract SBE

- The biosensor provides
calibration- and dilution-free
measuring tool

« The biosensor matched lab-
grade accuracy

« Commercial devices showed
bias (over/under-estimation)

- Causes: sample interferences
calibration or dilution needs
due to limited detection range

Technical
University
of Munich

i
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o V1Y
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2 4 |
SBE
30
Direct Spiked Method: P < 0.005
1 i ; Procedure: P < 0.005
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The Biosensor Reader

Automatic measurement
Battery-operated
On-screen user interface

Micro SD card interface for data collection
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The Biosensor Reader

<T
2 PalmSens omM
£ EmStat3 5mM
= — 20mM
3 blue "
] n E’:ioﬂrndar 02
p - Fri 23.02 2024 2323
-40 1 TUM-Biosensor gmm =
T —_— m
5 Reader s et _
0 S —
0 500 1000 1500 2000 2500 3000 350
Time /s
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Field trials 2024

Validation by the technicians

60

Fields
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Measurements
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Field trials 2024

Validation by the farmers

TUMC

Average standard deviation:
Unter 10 %.

Enhancements:

é Sensors and sampling
procedures were optimized
over the course of the
season.

¢ In the final weeks of the
campaign, the standard
deviation was down to 5%.

Technical
University
of Munich

Field campaign 2024

TUTI

~ 3000 Measurements done by our technicians on 60 fields

25
@ Average Stdv of one day
(each dot is the average
stdv of ~50 measurement)
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Field trials 2025 rezeg

Validation by the technicians Jeoemermit_ schleswig
Validation by the Farmers -Holstein

178 Fields | s
4 Countries e Sachsen

*Agumenda

i Hessen
Hungar Serbla *MRWetterau
C roZtia Baden Bayern
Wiirttemberg e Farmtastic

Germany
313
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Validation by the technicians

Experimental conditions | 13
| Okg/ha | 20kgiha

« Location: Measurements in

TUM plots in Freising (30x30 e

40 kg/ha
m each).
« Fertilization in 3 additions; C
20, 40 or 60 kg of nitrogen = =
fertiliser were applied per 20kg/ha | 40 kg/ha
addition.

« Wheat variety: Apostel
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Field trials 2025

Validation by the technicians

Experimental conditions

* Location: Measurements in
TUM plots in Freising (30x30
m each).

« Fertilization in 3 additions; 0,
20, 40 or 60 kg of nitrogen
fertiliser were applied per
addition.

« Wheat variety: Apostel

827

Technical
University
of Munich

TUTI

723 +
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~ o w ~ o
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Field trials 2025

Validation by farmers

1400 4 last fertilization —=— Spot 1
] : —e— Spot 2

1200 + 10mm rain 11 mm rain
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Validation by Jubil farmers

Our app suggests The farmer measures NDVIs are recalibrated and
measurement points via the plants’ nitrate the farmer receives a
remote sensing. content on-spot. fertilizer application map.

[ N-fertilizer kg/ha

00 07 10 12 21 25 29 30 N 32 37 39 49 51 59 B169 |






TLD —\/—( qurgntGroug European
k_ M = Priscila Seveur Innovation
Thomas Hoefer .
Dr Darren Buesen Council
Dr Tobias Vépel
Dr Alaa Alsheikh Oughli
Jonas Honacker
Yoshua Moore
Filmon Dawit Tedros
Dr Ben Johnson
Dr Hemlata Agarwal
Dr. Martin Winkler
Jan Haenecke
Dr Xie Wang
Kelly Lim-Trinh
Mohamed Ahmed
Dr Vincent Friebe
Dr Rafal Bialek :
Dr. Kannasoot Kanokkanchana
Luzie Hardt
Veronika Lederer
Theresa Wenig
Stacey Reginald
Yan Xie
Jimin Cao
Yunjia Li

* Bundesministerium
%~ |} firBildung
und Forschung

BiP6. M il
Dr Christophe Léger
Dr Vincent Fourmond

HYPHE-C1

Prof Marc Robert (Sorbonne)
Prof David Tilley /Zurich)
Prof Fabrice Odobel (Nantes)




FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

16:20 - 16:30 | INNOVATING NUTRIENT MANAGEMENT THROUGH LEGUME
INTEGRATION
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Agronomist at Terres Inovia and WP project co-
coordinator of the LegumES WP project.

Agricultural engineer (INA-Paris-Grignon) and
D.E.A. (UT Compiégne).

After 16 years of establishing R&D partnerships

in Europe and internationally, Anne worked for

the inter-professional organisation for protein-

rich plants (UNIP) before joining Terres Inovia

in 2014 in the Agronomy, Environment and
ANNE Economics Department.

SCHNEIDER

TERRES INOVIA

NUTRI-CHECK NET legum

OPTIMISING CROP NUTRITION

[ Funded by UK Research
the European Union and Innovation
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E S Valorising and balancing the ecosystem service benefits
S offered by lequmes, and lequme-based cropped systems

le2um

wiww. legumespreject.eu (2024-2027) supported by HORIZON-CL6-2023-BI0DIV-01
s 04 Euronaen Uas
Legume cultivation can contribute to 6 objectives and WPs
reduce dependence on synthetic 1. Engage and build capacity in legume production
= - amongst farmers, advisers, students, and other stakeholders
fertilizers and, at the same time, 2. Develop a suite of practical methodologies and tools to
. . quantify ecosystem services and indicators in environmental
improve soil health, lower GHG and economic terms, and across scales
emissions and maintain biodiversity. 3. Assess the environmental benefits of legumes at

cropping system and value chains scales and integrate
them Into policy solutions

4. Demonstrate the economic potential of legume crops
across field, farm, regional, EU and global scales

5. Enable policies, legislation, and regulatory procedures
to facilitate the delivery of enhanced and better-balanced
ESs from more biodiverse legume-based systems

6. Assess and improve the ES at different levels (local,
regional, and national/Eurcpean)

22 partners from 12 countries

Terres




le gu m E S 28 p I lOt St u d IS over a wide range of soil-climatic conditions of the E U

Wwwaegumespro 'L',‘l

WP2 activities
= assessment of ES data from the Pllot Studles Wthh

« have designed studies to adress
locally relevant legume based
solutions/barriers to uptake which
are indipendently aligned to the

project objectives, Gorse shelter beits & Flowering margins
.'nfe(crcp-managemenr
« share core design elements for Legumes as livestock feed
some of them, or are clustered ”
together to investigate trade-offs
in different legume utilising
systems.
With forecasted outputs :
o Data for use in other WPs and for inclusion in open
access legumES database @ raone D e T
o Agronomy Guide on practical management and @ ncms D mnacmewe |PIEREN,
BRI PRCWw
performance of legumes €020 e P
o Practitioner methodologies for measuring legume ES| e A Ootaptycol Simibeion of LGNS Juibion: o 2ot Saiies. Koot sliomid. e Mgt

Types) aad e E54 belng comadennd Sor wyeigation

qTerres »
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Three types of usage of legumes in farm systems

Legumes

= a botanical family with Forage and E Grains Non
a unigue particularity: grass m harvested
the symbiotic

nitrogen fixation

Plants sown in mono-specific crop or In assodation of crops... | Non-harvested plants, sown
alone or in mixture, in
Matural symbiaziy U e oy Pt B et
LA R . then mowed or pastured intercropping period or as

sawbose gralns are harvested
the nodules {or natural area) et E .

i companion plant of a rent crop

Alfalfa clovar watch salnfoin, kotus,

Paas, field beans, soya baans, lupins, Faba beans, wvaich, lantis; clovar,
peas

tentils, chickpeas, beans peas, luplins, gesses

While arealt blomass, pastured or 4/-

Gralns or ingredients Services of the non harvested
transformed after mowing lssued from grains plants
CURRENT
; MAJOR MINOR i
PLACE in g Increasing
the EU In pastures in arable crops
Terres
lnovio



How to close the biogeochemical cycles ?

« Symbiotic » nitrogen ?
... a possible N entry which is not used in Europe and in France

« European Nitrogen Assessment » Sutton etal, 2011.

Split of N-input to agricultural soils for EU27 [Gg N yr"]
Synthetic mineral
= - o
Mo aited _— fertilisers > 45%
. Manure grazing 3160 - tial ri
xponential risé
[] Mineral fertilizer 11420 Singe Meie
Bl Crop residues 3940 reation in 1960
[ Atmosph. dep. 2060
D Biological N-fixation 1000 Symbiotic
: fixation .
— e Ek o Against ~ 25% at
= ; > <97 the world scale
(Tmth) (-50Mt N fixed in cropping

systems)

-Terres NUTRI-CRECK NET Final Canference. 18 Naovember 2024 - Lepumes, A Schneider
- Inovaq: RS Y wember 2025 - Leyumes, A Schneide



How to benefit from benefits of legumes -

related issues

Groins rich (n proteins

Nitrogen

Above graund. in small guantities,
Below grovnd: to be better charocterised

i

—  4fIncrease the pre-crop effects

on the following crops
{easier access o nutrients, efficient absorption
by roets at the same available dose)

lfbl'{.gpture more l \

Climate mitigation “ nitrogen from the ‘ Higher N autonomy
Less environmental air N, (biological of the cropping systems
impacts fixation) Less exagen N supply

q Terres
- lnovia

5

— [ Exported grains (54 %) ] # 2/ Increase protein production
Ewrro : Case of
SpFing pEQ a5 -
TSR tiop __|  Organic nitrogen left in the field (46 %) \\I 3/ Avoid losses outside
ﬁ Crop residues with high N content T

the production system
(MO, NH,, NO,-, etc.)
Lemching ta be minimised

5/ Contribute to soil fertility

[chemical, phwsical compositions,
arganic matter and biological activities)

7§

Productivity
Robustness



A precrop effect for the crop which follows legumes

...« Which is under-used in France and EU

Low legume crop area & swheat after wheat » still a significant percentage of wheat surfaces = still 10 to 18% in some
pea : soya major wheat producing
‘} - ;.; _ t areas in France for example
\ ' P \/
Wheat after pea Oil Seed Rape after pea  Maize after soya Wheat after soya -3 H,fg‘h variabili ty
- ‘.th Increase in yield of the following crop Df Iegu me
Average=0,6or1,2t/ha 45533 quintal/ha  +0 4 8 quintal/ha +10%
P
0 :ﬂﬂr.nparei """r:: ?jhe;t-wh;at compared with barley-05K compared with maize-maize I cereal-wheaat p."EI.‘l"ﬂp Effeﬂs
rionnual statistics from 3e000 i - 2
ﬂrheﬂ'tﬁe.[d'g L ?hm}mﬂyg rt”ﬂ‘liﬂn 3 n:lmpalg'n} {France references, Scneider ef Hupghe 2015) =to bE rr-.ﬁ‘?!d acco I'd.fﬂLtﬂ'
French reglonal areas PRA over 9- the situation for a higher
el b e 2. Nitrogen fertilisation rates: consideration by fariness
. ‘. . . (depending on soil and climate
Making decision tools include often forfaits for the precrop effects; conditions, system design
importance of the choice ::-f the fnreca_w:ted yield ‘ intercropping management,
...... NOT always adapted to the succession of crops in farmers’ practices | legume crop manogement and
success)

» The legume pre-crop effects could be better used
to get higher wheat yield WITH lower N application

! Terres
- Inovio



Grain legumes: N provision to the following crops

Cuantity of N in areal

¥ In France, previous experiments highlihted that the parts of the crop (kgh/hal
provision of nitrogen from pea crop to the following n Viliiak e pne e
crop could be from 25 to 80kgN/ha in non fertilised 129 4 " Paa aF BriceAdIng rap
crop :

P Measurements in 2009 and 2010 in France :

{leuffroy -*
In addition the break crop effects (less biotic stress et al.2015) w1
pressure) enable to get a higher efficiency of the -l
following crop to uptake nitrogen present in the soil. : ﬂ

v Meta-analysis on experimental data (PhD Thesis € Cernay 2015)  OSR2009 Wheat 2009 OSR 2010 Wheat 2010
The results show that the yields of cereals grown after grain legumes are,

on average, +29% signifir.:a I'ltl",' higl'IEl' than the yields of cereals grown after cereals.
This positive effect is significant for 13 of the 16 grain legume species.

Literrature references and French data identify

a potentiel precrop effects of 40kgN/ha on oil seed rape or wheat
Terres

lnovia RI-CHECK NET § anfarence. 18 Noverhber 2025 — Legtms H



Wheat yields according to the preceeding crop

Average ALL SITUATIONS — Data from Terres Inovia

P Between 2016 and 2019 : Measurements in France
Wheat yield at ON | Wheat yleld at N1 (suboptimal)

at ON or suboptimal N doses 2%, f o
ATRRN Lok B 8 Mloas
Analytical trials of Terres Inovia on 2 sites and 2 climatic Sefies ! . (epox 2017 ¢ 2 ’ i

. Lévroux_2018
Wheat yield is significally higher with grain . m_mw ; .
legume as pre crop compared with wheat: oo 5w M T

+2.6t/ha in average WITHOUT fertilisation 4 RS

+2.6t/ha with sub-optimal fertilisation flower than
ex ante colculated optimal dose based on soil N content)

K S

Pttt amit whuset ylatal (1Mam)

Trends also confirmed with results from INRAE in
2 other situations in Dijon ; +1.8 3 +1.7 t/ha 3
{10 GL, 1 bloc, 2 years) Guinet PhD thesis 2019 Preceeding crop! Wheat PERYWHeat nop Logumes .o PeasWheat nop Legumes
6 spacas & Rpecion
¢ v et rimeg :
V2=~ e e e .

» Between 2024 and 2028 : N responses of wheat according to previous crop
= Multi-site experiments with several levels of N doses in 6 different contexts (WP2 of LegumES)

To targe! better operational advice to farmers l e gu m E S

q Terres
= Inovia NUTR{-CHECK NET Firal Canferance, 18 Novembes 2025 - Leawrnes, A, Schner




Legumes and nutrient management of cropping systems

» Symbiotic nitrogen fixation is a key ecological function for an N entry in the system (not used
in the EU context)

» Nutrient provision is modulated when legume plants are grown in the field, either as

harvested crops or cover crops : the presence of lequme in the rotation influences both N fluxes and
crop root efficiency to use available N stocks

# Pre-crop effects are observed on the following crops are very different from one farm
situation to another : need to identify the major variation factors to provide action for farmers
to mobilise better the legume services :

Need to target site by site nutrient strategy decision making for farmers :
* Tools (such as MERCI) available for cover craps between two catch crops

* To be developed for harvested annual crops : strategic tool (to transfer
knowledge that the farmer can then adapt to his/her own context, site-
to-site adapted advice and potential tool.

-Terres
- ||'||‘:-'-.'il'| L LA o LT o L = T8N r LRI &G



To adapt further N applications in legumes-based cropping systems is crucial
to benefit more from services of these N-fixing crops :
(i) close the N cycle

(i) reduce significantly the impact of agricultural production of the environment

Tha n ks for your attention

a.schneider@terresinovia.fr

% Thanks fo my colloaguos

o from Terres inovia
from French R&D partners

. :Sm»e.u‘a al
| Huyghe 2045

Fr rtnet: . . .
om EU partners | Frénch colective

! book 2015,
| 473 pagas, Eds
QUAE

Terres
Inovia




FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

16:30 - 16:40 | QUANTIFYING DIGITAL IMPACT: THE QUANTIFARM TOOLKIT

GEORGIOS
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NUTRI-CHECK NET NEUROPUBLIC
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FINAL CONFERENCE | Steps to Optimise Crop Nutrition | 18th November 2025 | Brussels & Online

MSc in Geo-information Science and Earth
Observation for Environmental Modelling and
Management, with expertise in GIS, earth observation,
and spatiotemporal data analysis.

Four years of experience in technical management
across multiple national and European-funded
projects in the environmental and agricultural sectors.

Currently developing data-driven approaches to
achieve a more evidence-based and sustainable
agricultural productivity growth in EU in NEROPUBLIC.

GEORGIOS
CHARVALIS
NEUROPUBLIC

QuantiFarm project WP leader.

o
NUTRI-CHECK NET o=QuantiFa I'IT%

OPTIMISING CROP NUTRITION

Funded by UK Research
the European Union and Innovation

FUNDE D BY THE EUROPEAN UNION AND UK RESEARCH AND INNOVATION (UKRI). VIEWS
AND OPINIONS EXPRESSED ARE HOWE VER, THOSE OF THE AUTHOR(S) ONLY AND DO NOT
NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION, EUROPEAN COMMISSION OR
UKRL NEITHER THE EUROPEAN UNION, EUROPEAN COMMISSION NOR UKRI CAN BE HELD
RESPONSIBLE FOR THEM.
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Quantifying digital impact: ))
The QuantiFarmToolkit /7} S0
EJ/ 7

quantifarm.eu /_%/ﬂ




s» PROJECT DETAILS

o :

%°* Acronym: QuantiFarm

o : . ..

% Assessing the impact of digital technology

solutions in agriculture in real-life conditions

3 Total budget: 7,723,539 EUR €

X 7,397,382.50 €
** Duration: 01 July 2022 — 31 March 2026 (45 months)
X2 32 partners from 20 countries

3 Coordinator: GAIA EPICHEIREIN (Greece)

ogQuanti



®% THE CHALLENGE

® The last decade has seen an cxplosion of interest and investment in the use of digital technologies in
agriculture and food production (DATSSs).

® Many promised/predicted benefits of DATSs

® Slow and limited actual uptake and use by farmers in the EU

Lack of Insufficient clear and
knowledge hard data on the
about DATSs monetary costs and
benefits of DATSs

DATSs impact on
environmental and
social sustainability

Impediments such as

farmers’ cultural and
behavioural attitudes

oSQuantiFarne
L |



®% MISSION AND UNIQUE CHARACTERISTICS

® Our mission to
as key enablers for enhancing the
sustainability (economic, environmental and social) %Ouanti ®
performance and competitiveness of the “ |
agricultural sector

®* Why is QuantiFarm unique?

Focus on commercial farms: Allows testing in

Systematic cross-European coverage of DATS:
Evaluating the performance of DATSs in

across and P
Tools BY farmers & advisors FOR farmers & advisors: ®x

Coordinated by GAIA and a total of 12 partners
representing farmers & advisors, including Copa Cogeca
& EUFRAS.

ogQuanti



7 QUANTIFARM TOOLKIT: ARCHITECTURE
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ogQuantiFarme >

QUANTIFARM TOOLKIT

® DATSs assessment results
Cost-Benefit Calculator

Recommendations tool

Benchmarking tool

Advanced decision-support tool

Policy Monitoring tool

https://quantifarmtoolkit.eu/index.html



https://quantifarmtoolkit.eu/index.html

== Toolkit

e=QuantiFar

Get a Recommendation for a Digital
Agricultural Technology Solution that fits
your farm type, crop type, and needs.
Browse through more than 500

solutions.

for Farmer

tor Advisor

Home Toolkit Testcases ~ FAQ Contacts

Your gateway to the

Get evidence-based, personalized recommendations and trustworthy
assessments of Digital Agriculture Technology Solutions [DATS).

Start using the Toolkit!

Select your starting point from the main tools provided below

Balicv Monifnring Too
FOHCY wignitoring 1o

Perform a Cost-Benefit Analysis on
selected Digital Agricultural Technology
Solution. When and how will your
investment pay you back?

What is the large-scale impact of Digital
Agricultural Technology Solutions when
applied an regional level?

| St | | 2

for Farmer tor Advisor

for Policy
Maker

—EIL:-gin



®% DATSs ASSESSMENT RESULTS

TEST CASE1
= Aprouttorsl Seccor. Arahbbe
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5 QUANTIFARM TOOLKIT: ARCHITECTURE
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5 QUANTIFARM TOOLKIT: RECOMMENDATION TOOL
\/An interactive tool that provides recommendations of suitable DATSs, given various criteria: E“**

DATS search filter values:

¢ (Agricultural Sector) the sector the DATS is targeting

Farmers Advisors

¢ (Functionality) the relevant functionality of the DATS = =
¢ (Benefits) the benefits that can be reached by using the DAT = = - =
°  (Digital Form) the digital form of the DATS =

(Language and Country) the supported language and targeted country of the DATS
¢ (Cost Structure) the cost structure of the DATS

Farm characteristics values (Recommend) - The possible farm characteristics to recommend the DATSs/

Criteria: Farm Type , Country, Language

Recommendations based on additional criteria and on a similarity evaluation algorithm based on QuantiFarm’s Test Case assessment results.

To support generalised recommendations based on context similarity.

Farmers behavioural aspects will also be part of the recommendation algorithm.

ogQuanti



Recommendations Tool

Recommendations @ Description

Clear fifters

Agricultural sector

Ol Arable farming (5)

O All agricultural sectors (3)
O Herbs (2)

T Fruits and vines (2

Ol Forestry (2)

¥ \iew more

Functionality

"1 Water management (7)

) Nutrition/Fertilisation management (4)
_l Finance and budgeting (3

) Operational management focus (3)

| Strategic planning ()

* View more
Benefits

) Optimization of resources use (7)
=l Increase of productivity (6)

O Environmental protection (5)

1 Improvement of yield quality (5)

Tl Minimization of input costs (4)

¥ View more
Digital form

"1 Wehapp (5)

1 Mobile app (4)

T Spreadsheet (2)

! Online dashboard (1)

Language

€} Farmer Profile Information ~

If it is helpful for you, you can select an example farmer profile below that matches with your situation, and then check the predefined sustainability values for
this profile on the right:

" Sustalnobility Preferences
-
Faimi |Iy First DlgILdI Autonomy Cduuoucjy Ardent =* Economic @
* 232 Social Y
ir
‘ Businass f 'dmraht,r ‘ ‘ Community Fccusaj ‘ Other & Environmental ®

To obtain a tailored recommendation for DATSs, please fill in any of your information you would like to share:

| work at/have this type of farm | can work with these technologies

Fruits v Maobile App e
My farm is located in | speak this language
W ~
Greek

| am looking for halp with I waould like to achieve

1 would also describe myself and my farm like this

You can also add 3 text to search in the ttle, description and keywords
water management

Recommend DATSs

8 DATSs found

i
8572'0 © Wisecrop

5
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» QUANTIFARM TOOLKIT: POLICY MONITORING TOOL

Test Cases T *
iy ° 0 ° ° i
TG e TC0 R e s = il e L |
m‘
Rogonal Informaticn
Regional TC indicators e Aot oA P o fgionrovs o External data sources
\/Irrigation pece \/EU LAU regions
m
V Fertilizers e > gills - didsdiss s V aisco
. - \/N tura 2000
\/ Pesticides , I I I I I I atura
\/ ' ' — \/Land use data
Harvests -
= = == V FAOFADN
\/ Costs Offers extrapolated regional metrics to the whole region \/
based on the crop area of the classification product. Regional crop type
\/ Labor classification

Regional metrics can be used for :

Target audience: " v

Policy Maker uanticarme i
oy v y 20



oo QUANTIFARM TOOLKIT: POLICY MONITORING TOOL KPIs

> 13 TCs integrated (9 TCs initially targeted)

> @ 8 countries —
> WA 45+ regions agor Wl
> . 110+ parcels DATS Ragional Impact
> i 2500+ hectares O NN
4 1

> - 13+ crop types Posttive Impacts for Cotton

Ct:ﬂ .of’potll?:df . ]
> i 5 biogeographical regions S —————
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NAVIGATE THROUGH THE

TOOLKIT’S ONLINE
ENVIRONMENT
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== Toolkit

e=QuantiFar

Get a Recommendation for a Digital
Agricultural Technology Solution that fits
your farm type, crop type, and needs.
Browse through more than 500

solutions.

for Farmer

tor Advisor

Home Toolkit Testcases ~ FAQ Contacts

Your gateway to the

Get evidence-based, personalized recommendations and trustworthy
assessments of Digital Agriculture Technology Solutions [DATS).

Start using the Toolkit!

Select your starting point from the main tools provided below

Balicv Monifnring Too
FOHCY wignitoring 1o

Perform a Cost-Benefit Analysis on
selected Digital Agricultural Technology
Solution. When and how will your
investment pay you back?

What is the large-scale impact of Digital
Agricultural Technology Solutions when
applied an regional level?

| St | | 2
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Thank you for your -

attention MEQ;

g_charvalis@neuropublic.gr )J
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