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Introduction

Global trends
ncreased demand for agricultural products

ncreased concerns over climatic change and
niodiversity

Challenge:

To Increase production with less inputs in a
cost effective way

Concept of NUE can be key to this
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Problem definition

How to increase NUE in Dutch dairy and arable
farming towards 2030 in a cost effective way?

Long-term approach (2030)

Broad-brushed model and measures
exploratory research

Farm and regional measures
Indicators: NUE and cost effectiveness
NUE: Nitrogen and Phosphate
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Cconcepts
NUE = Tradable outputs / All inputs

Tradable outputs:

Exported crops, exported animals, exported
milk, cheese and butter

All Inputs:

Imported animals, imported bedding, imported
feed, mineral fertilizers, imported manure,
deposition and biological fixation
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Cconcepts

Advantages NUE:
NUE Is an integrative indicator (air & water);
Positive indicator focuses on end-norms
Global approach

Disadvantages:

‘Afwenteling’ outside the system (e.qg.
Imported fodder)

Legal problems (cf. MINAS)
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Model

Nutrient use efficiencies

Farm level

Dairy N 24%
P 40%

Arable N 51%
= 68%
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Model

Basic characteristics:
Simple, static model

Ceteris paribus for nutrient and economic
model

Measures costs and NUE changes are
decisive

Output Is cost effectiveness per %NUE
change ( / NUE%)
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Farm characteristics

Farm and regional specificities:
Dairy and arable farms: current top 10%
Data from LEI, CBS, LNV, ten Berge & Aarts
40-40-20 Sand-Clay-Peat

Region is 425 dairy farms, 100 arable farms
(47000 ha); representative for Holland
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Measures

Measures

Well researched ‘currently known’ vs. more
hypothetical ‘future foreseen’

Based on most promising results (interviews,
publications)

Data from literature and interviews
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Measures

Currently known Future foreseen

Catch crops Phosphate mining

Herd management Animal breeding for NUE
No tillage Crop breeding for NUE
Time and site specific  Nitrification inhibitors
management

Controlled release Bioreactor

fertilizer

Fodder quality
Manure separation
Manure processing
Wetlands

Riparian buffers
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Measures

Example Arable: Catch crops
Catch crop after potato, oats and spring wheat

20 kg N less needed for succeeding crop (Vos &
van Dam)

15 kg N less for entire rotation

Extra costs of 75/ha; benefits of 15/ha
NitrogenUE increase from 51% to 55%
Regional NitrogenUE increase: 33% to 34%
Farm cost effectiveness: 5 / NUE%/ha
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Results

Cost effectiveness: Arable farming (Nitrogen)- farm level

NUE Cost Cost
change (€/ha) effectiveness

(€/NUE%/ha)
Time and site specific 3% 12 4
management
Catch crops 4% 60 15
Crop breeding 5% 274 55
Controlled release fertilizer 0% 200 NA
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Results

Cost effectiveness: Arable farming (Phosphate)- farm level

PUE Cost Cost
change (€/ha) effectiveness

(€/PUE%/ha)
Crop breeding 0% 274 NA
Time and site specific 0% 12 NA
management
Catch crops 0% 60 NA
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Results

Cost effectiveness: Dairy farming (Nitrogen)- farm level

NUE Cost Cost
change (€/ha) effectiveness

(€/NUE%/ha)
Improved feed 1% -124 -135
Animal breeding 5% -300 -57
No tillage 1% -12 -11
Manure processing 5% 986 184
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Results

Cost effectiveness: Dairy farming (Phosphate)- farm level

PUE Cost Cost
change (€/ha) effectiveness

(€/PUE%/ha)
Animal breeding 6% -300 -53
Ban on P fertilizer 6% -7 -1
No P manure 7% 18 2
No tillage (pasture) 0% -12 NA
Manure processing -9% 986 -112
Improved feed 0% -587 -124
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Conclusions

Technological measures (e.g. breeding) can
yield cost effective NUE gains till 8% (N) and
2% (P) towards 2030

Lowest NUE in dairy (24%) biggest room for
Improvement

For P, mining Is main solution (ban on
artificial P fertilizer for P saturated solls)

Till 8% NUE (N) improvement costs are low
thereafter costs rise quickly
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Conclusions

For arable farming hardly any further win-win
IS possible (esp. N); measures like time and
site specific management and catch crops
show potential but cost money

Most measures have been researched at lab
or plot level; upscaling iIs needed to farm and
regional level

NUE proves useful indicator for comparison
and general overview
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Conclusions

Recommendations

Additional research on efficiency of imported
iInputs for global approach (‘afwenteling’) and
comparisons between countries

More research needed on improving NUE In
dairy sector, especially in the conversion from
fodder to useful products

ALTERRA

ﬁ EEEEEEEEEE




Discussion
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