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Agricultural production need fertilizers

Europe has the highest Nitrogen Use Efficiency (NUE ) of any region
in the world.

Optimum fertilizer application reduce environmental problems

Precision farming and other tools help farmers to a pply the optimum
fertilizer rates to their crops
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The soil gets depleted without mineral fertilizers
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Source: adopted from Erisman et al. (2008), Nature Geoscience  Without fertilizer

Today, nearly 50% of the world’s population
Is nourished from the use of mineral fertilizers
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Today Europe has the highest Nitrogen Use Efficienc  y (NUE) of any region
in the world.



Europe (EU-27) GLOBAL

Energy,
Waste,
Industry,
etc. (74%)

Energy,
Waste, 104*

___ Production of mineral N
fertilizer (0.8%)*
Emissions from agriculture (14%)

Industry,
etc. (90%)

9%

Land use change for agriculture
(12%) =~6bntCO2)

Total: ~5 bnt CO2eq Total: ~ 49 bnt CO2eq

Based on UNFCCC (2008), Bellarby et al. (2008), *Fertilizers Europe
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Climate gas emission (kg CO2eq/10 t grain)
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Productive best practice agriculture is the way for ward
regarding food security and environmental sustainab ility
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Efficient N fertilizer products

Precision Farming

Fertilizer management tools to better adjust fertilizer application rate and
timing to crop requirements



NUE (%)
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* Yield response on different fields of winter wheat at increasing N rates
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Chlorophyll meter giving
Instantaneous
recommendations for
optimum N fertilizer
rates on the field

Recommendations
developed in field trials for
various crops

and growth stages
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Mobile phone with
camera and internet
access

Your oilseed rape
crop has currently
taken up 100 kg

N/ha.

Yara recommends
a 2" N application
of 70 kg/ha.

Eack

Acquire and Process images Receive and display SMS
transmit images and generate SMS with recommendation
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Example of yield response curves in a large field of wheat
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N application map
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Winter Barley, N-Sensor measurement and N application
Source: AgriCon, Germany
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More grain yields at a lower N application rate result in an improved NUE
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Average yield and N application of 23 trials with winter wheat, 2001-2008)
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winter wheat trial, Cranfield University, UK winter wheat trial, TU Minchen,
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N fertilization strategy

* N balance = fertilizer N minus N removal with grain and straw  ** grain N balance = fertilizer N minus N removal with grain
Source: Wood, G. A. et al., 2003 Source: Huber et al., 2003

Conclusion: “... the spatially variable application of nitrogen can
have an overall effect of reducing the nitrogen surplus by
approximately one-third.” (Wood et al., 2003)
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Phosphorus is needed by agricultural plants — not by water ecosystem
Phosphorus runoff via soil erosion into waters which are then eutrophicated

HELCOM targets to reduce P load
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Current measures to control P losses:
Reduced tillage — direct sowing
Constructed wetland
Buffer zones

Additional innovations needed:
Chemical methods for P absorption:
To keep the P in-field
To keep it available for the crop

Focus P leaching and runoff
To stabilize solil particles and to avoid P runoff

Yara with Tekes have invested ~1.5 mio. In research
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It is feasible to improve crop productivity and food security
while minimizing environmental impact

Key elements of such an approach are balanced nutrition,
efficient multi-nutrient fertilizers and best fertilizer
management practices

Best fertilizer management is supported by tools and
precision farming applications that combine innovative
technology with agronomic knowledge

Research Centre Hanninghof - 2011-10-26



Thank you for your attention!
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