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Model study based on N response trials

A Ware potato (n=32)
A Winter wheat (n=27)
A Spring wheat (n=10)
A Spring barley (n=13)
A Silage maize (n=80)
A Seed-onion  (n=14)
A Sugar beet (n=37)
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Two keys to N use efficiency

R Is uptake efficiency

/

YieldDM = [ UptakeN,soiI + Recovery * Nfertiliser] * Ec

conversion efficiency is 1/A,

where A is N content in crop product
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__Two site properties governing NUE keys

IOW UN,soil
R /
Fertiliser-N recovery R /high Un soi

Attainable yield (Y,)

R:a-bNapp+CYatt-dU

N,soil

E .
Conversion efficiency E, = 1/A C low Up,son

Ais N content in crop product ? high Uy oo

A:a+bNapp'CYatt+dU

N,soil

Attainable yield (Y,)
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[t verning NUE k
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winter wheat

silage maize
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OSpotsdo with contrast .|

-25% il +25%
practice

-1 s.d.

mean data
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Scenarios

>
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N UNI FORMoOo: all spot s -AppaSmde
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nMax YIiI el do: VRA f or ma X .

AMIin N surpluso: VRA for 1
UNIFORM

> >

Gains from VRA expressed in (relative to UNIFORM)
x avoided yield lossi n AVidklx
x avoidedN surplus I n AnMin N su
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Ware potato, Ware potato,
VRA optimised for yield VRA optimised for N surplus
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Results: optimal N rates (winter wheat)

winter wheat, winter wheat,
VRA optimised for yield VRA optimised for N surplus
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yield loss avoided by VRA (%)
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ANPreci si ono | dieldMrAe t |

A Minimize N losses: choose fitting

o N form

o N application technigue/placement
o N timing

o N rate

A Increase Y_, 0 0 v e breeHimgpocult(ral practices)

A Soil N supply T up or down ??? Optimize iwhole-s y st e m
NUE
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In. conclusion i on VRA

A VRA to maximise yield: 1.5 % to 5.2 % extra yield
A VRA to reduce N surplus: 6 to 23 kg N/ha lower surplus

A Optimal N rates differ by up to 200 kg N/ha,
depending on site properties (Y, and Uy 4.;)
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Thank you for your attention
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Ware potato
Winter wheat

Spring wheat

Spring barley
Silage maize
Seed-onion

Sugar beet
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Mean N rate (%of N-App Standards 2014-2017 Sand)

A Ware potato 73% 171
A Starch potato 70% 161
A Winter wheat 70% 112
A Spring wheat 70% 98
A Spring barley 70% 56
A Silage maize 75% 105
A Seed-onion  70% 84
A Sugar beet 70% 101
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Ymax=18 t/ha
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A High yield!
A High crop quality

A Prudent use of nutrient and water

A C-sequestration ThEsoisties
| 4000
A é L billion tons

of Carhon

Atmosphere: Forests:
800 bn tons '® 360 bn tons
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High soll fertility!
high nutrient and water supplying
and retaining capacity of the soll
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Chemical Physical Biological
N, S, P, K, Mg, Ca texture Soil nematodes

Mn, Cu,B,F e é Organic matter Fungi
CEC, pH, Bacterial
soil structure é
é
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Routine soll tests: from the beginning of 20th century
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Legislation
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Large data base i Slrofis o

Soil
A < 1984: medians, averages on paper/in reports
A > 1984: invidual records digitally stored: >3,000,000 results

Manure
A <1984: a few reports
A > 1984: invidual records digitally stored: mostly N and P

Crop quality

A Herbage: < 1984: a few reports
A Herbage: > 1984: invidual records digitally stored: >3,000,000 results

A Food (nutrient content): no routine analyses
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For noweé

| only looked at nortn sea
a few characteritics

In a few regions

L~
Y 9

~ Belgium
Soil type
Dune sand and marine sand
Acidic sandy soils
[ Young marine clay
[ OId marine clay
[ River clay (Fluvisols)
I Reclaimed peat
I Peaty clay soils and peaty soils
[ Loess
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