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Nitrogen use efficiency and Ymax of cropping systems

Crop production vs total fertilization relationship
Crop prod = Ymax [fert / (fert + Ymax)]

Integrated over

the whole crop Total fertilization Max yield
rotation cycle
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Total fertilization

» Synthetic ferlizer

« Crop N fixation
 Manure

« Atmospheric deposition

I Outputs: kgN/ha I

I Surpluses: kgN/ha I

N.U.E. = Nitrogen exported from field in crop products / Nitrogen fertilization
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Evolution of Ymax
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Ymax for SSPs

Property 2050 level
55P1 55P2 S5P3 55P4 S5P5
Keyword Sustainability Middle of the road Fragmentation Inequality Conventional development
Technological development Rapid Medium Slow Slow Rapid
Progress towards development Good Some Failure to achieve goals Highly unequal  Market-driven
goals
Resource intensity Low Medium Very low Highly unequal  Conventional development
Population ( 10® inhabitants) 8531 9243 10038 9213 8629
GDP/capita (2005 USS, 24563 17877 12024 17500 32449
market exchange rate)
Global greenhouse gas 15.6 19.8 215 18.0 279
emissions (GtC-eqyr~!)
Global mean temperature 2.1 23 23 22 25
increase relative to 1860 (°C)
Crop production {Mton 4749 5111 5069 4855 5215
d.m.?)
Area arable and permanent 1522 1735 1846 1732 1720

crops (Mha)

N Production (To Nar—l) 137 128 I e ——
Ced r; ¥

¥4, calculation (Fy ...
equation S2)

Same as previous year  wealth de penden@un D

* d.m. = Dry matter. \ /

GDP dependent
Inspired in Zhang et al. 2015 proposals
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Ymax for SSPs

Ymax (kg N ha'yr™")

Ymax (kg N ha'yr™)

100

GDP relationships: SSP2 and SSP5 (some cases SSP4)

0 200 400 600 BOO

300 400

200

d

0 Brazil
g 8 Amarica
0 USA
W Eurape
o Japan
Canada
Ocaania

T
0

T T T
20000 40000 60000

GDP-pc (2005 USS, market exchange rate)

o Indanesia

a C. Asia

0 5. Africa
S5E Asia

9 Ukraina
W. Africa

0

T T T T T T
2000 4000 8000 B000 10000

GDP-pc (2005 USS, market exchange rate)

Ymax (kg N ha "yr™")

Ymax (kg N ha 'yr™)

150

100

100 150

50

o E. Eurape

1 C. America

0 Korea
Meico

O Russia

Sauth Afica

Turkey

T T T T T
0 10000 20000 30000 40000

GDP—pc (2005 USS, market exchange rate)

o China

o E. Alrica

o India

» Middle East

2N Alrica
5. Asia

0 5000 10000 15000 20000 25000 30000
GDP—pc (2005 USS, market exchange rate)

Mogollon et al., 2018 (ERL)



Some results
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