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Institut for Plante- og Miljevidenskab

Madlrettet regulering pa output frem for input

Input Udnyttelseseffektivitet
« Handelsgodning « Afgrodeudbytte
« Husdyrgodning * Fjernet biomasse
(fx til bioenergi)
« Atmosfeerisk dep.
« Biologisk N-fiksering
(baelgplanter) Tab

« Udledning til
vandmiljo
« Fordampning

Udnyttelseseffektivitet af kvalstof kan bestemmes simpelt
ud fra udbytte: Hgj udnyttelse er en forudsaetning for lav emission
- Hvordan gor vi dette operationelt? Forslag til NUE indikator fra EU NEP

Tab af kvalstof til miljget kan overvages med malinger i draen og
vandlgb, og kan bidrage til at spore arsag til problemet

Hgj udnyttelse og lav emission e
= begge kan blive vigtige incitamenter for landmanden ®
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Who are the EU Nitrogen Expert Panel? (www.eunep.com)

Science Practice
~ Vg

Oene Oenema (President), Wageningen UnivéNsity 7
Gilles Billen, Jussieu University \ /
Jan Willem Erisman, Louis Bolk Institute
Hans Van Grinsven, PBL

Michael Hamell, Dublin University

Lars Stoumann Jensen, Copenhagen Universit
Wieslaw Oleszek, IUNG Institute
David Powlson, Rothamsted
Achim Dobermann, Rothamsted
Mark Sutton, CEH

Miguel Quemada, Technical University of Madrid
Tara Garnett, Oxford University

Wilfried Winiwarter, IIASA v
Jon Hillier, Aberdeen University 2 7 ~,

e@ EU Nﬂmgen o
Expert Panel M

Christian Palliere Fertilizers Europe
Joachim Lammel, YARA

- S Industry

Tassos Haniotis (Vice-President), DG Agriculture - = . . .
Plere Bascaii: Ef, Commission [),G Ag,.ig Objective of the EU NEP is to contribute to improve

Tassos Haniotis, EU Commission DG Agri Nutrient Use Efficiency (NUE) in food systems in Europe,
Claudia Olazabal, EU Commission DG Environment 2
: S through:
Giampero Genovese, EU Commission JRC . . o .
« communicating a vision and strategies on how to
improve NUE in food systems in Europe;
« generating new ideas, and recommending effective
proposals and solutions @
« acting as referee in controversial issues,

and by communicating as authority. @
@
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Nitrogen Use Efficiency (NUE) indicator

Integrates information about:
« Resource use efficiency (NUE)
- Potential environmental Impacts (N surplus)
« Productivity level (N output)
Robust and easy-to-use, based on the mass balance
NUE should be reported together with nitrogen output and nitrogen

surplus: -~
. NUE = Output / Input -
« N output = N yield =l
« N surplus = Input - output .

oo g o
g =

"8

So in principle, nothing new!
The contextual framing and interpretation is novel
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A graphical presentation in three steps: (i) NUE
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N input, kg/ha/yr
NUE = Output / Input e

Note: this is long-term, not marginal NUE. Includes use of soil N @
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A graphical presentation in three steps: (ii) N output

Possible targets

N output, kg/haiyr
&

NUE =90%

NUE = 50%

Desired minimum
ot . productivity
- (N output = 80 kg/halyr)

50
OBS:
Min. value depends
0 : entirely on system
0 50 100 150 200 250 300 context
N input, kg/halyr
Desired minimum productivity / N Output 0
Note: to ensure overall agricultural resource (<) efficiency o
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A graphical presentation in three steps: (iii) N surplus

00 Possible targets
NUE = 90%
o
250 - 5
= _ s 250%™ Desired maximum
'%‘ 200 - :UE V?W;”Q{T (NUE > 90%). & 00“’\’ ,,"' N surplus < 80 kg/halyr
< isk of soil mining ,\}e‘ ",f OBRS:
EJ = '{D‘EY& W Max. value depends
- 150 - 5 -aﬂge d NUE =50% entirely on system
5 ;n\af context
E - ’5“3{?\\}5 - o
3 100 -, 7 gV Desired minimum
= mEmamma o eoep o “i_ productivity
(N output > 80 kg/halyr)
90 -
0 o

0 50 100 150 200 250 300
N input, kg/halyr

Desired maximum N surplus e

N surplus closely related to potential for environmental emissions @
»
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Long-term winter wheat
Broadbalk, Rothamsted, 1996-2012.
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Macdonald et al (unpublished)
RA http: .rothamsted.ac.uk/era
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Cropping systems - Country level, 1961-2009

One dot is one year data
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Directions of change

Possible targets
300
NUE = 90%

o Desired maximum
< 500 * N surplus < 80 kg/halyr
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NUE konceptets anvendelighed

-  NUE konceptet kan i princippet anvendes pa mange forskellige skalaer
— mark, bedrift, region, land, globalt

« System-graenser og tids-horisont skal vaere veldefinerede
« Input og output data-kvalitet er afggrende

-  Andringer i jordpulje (mark) eller besaetning (bedrift) er afggrende -
hvis fald i disse er hgj NUE # lav emission

« Forskelle i produktionssystem er afggrende (fx grentsager vs. korn,
vedvarende afgraesning vs. staldbaseret kvaegprod.) — bade hvad
angar “optimum” NUE og data tilgeengelighed

Interpretation Nitrogen Use Efficiency (NUE) (%) Interpretation Nitrogen surplus (kg/halyr)
Mixed crop- Mixed crop-
Cropping Mixed crop- Mixed crop-
systems hﬂw Ilvutmk l)"lt!ml. Cropping systems livestock systems, livestock systems,
___ - S
Risk of soil N mining 120-160
Risk of N losses 20-50 60-90 100-130

——— Very ow < w0 <100
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Kan NUE konceptet anvendes pa danske bedrifter?

Placering i NUE diagrammet — og allerbedst udviklingen over tid — kan
tjene som en base-line for bedriftens ressourceudnyttelse.

NUE indikatoren har den stor fordel at ladmanden samtidig har en
gkonomisk interesse i at opna en hgj ressource udnyttelse.

Hvis NUE er hgj (indenfor optimum) og lavt udvaskningstab kan
dokumenteres (fx | form af draen- eller vandlgbsmalinger) s& kunne
det mdske danne grundlag for stgrre raderum?

I sd fald kunne NUE og malinger tilsammen blive et vigtigt
incitament for landmanden

Hvad skal der til?

For planteavlsbedrifter (planteavl) vil det vaere relativt simpelt:
« Nogle data eksisterer allerede (g@dningsplaner og udbytter)
« Supplerende data kan skaffes relativt nemt (protein-indhold)
For husdyrbedrifter vil det kraeve mere data-certificering at adskille

husdyr- og plante-delen, men det bor vaere muligt
Der er behov for at afprgve konceptet pa en gruppe pilot—ejendon@
Der er behov for at fortolke og italesaette konceptet 2
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_ Kvaelstofeffektivitet (NUE %) Afhaengigt af jordtype og udbytteniveau
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