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Reactive Nitrogen Sources/processes

Biological Nitrogen Fixation (BNF) Lightning



Combustion

Haber-Bosch fertilizer

Reactive Nitrogen Sources/processes



Population Growth vs. Reactive Nitrogen Input



Input Reactive Nitrogen

Fowler et al., 2013



Processing and Fluxes of Reactive Nitrogen

Fowler et al., 2013



Smil, 1997



Smil, 1997



N cycle in land surface model



Cartoon of N cycle in terrestrial ecosystem

Chapin et al., 2011



Scheme of N cycle model

Zaehle et al., 2014



Photosynthesis

Kattge et al., 2009, GCB



Photosynthesis

Leaf N profile

www.regional.org.au



Plant N uptake

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

NCplant

f_
N

C
pl

an
t

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

Nmin

N
up

Zaehle et al., 2010



Nitrogen Allocation and Turnover

Zaehle et al., 2010



Nitrogen in Soil

From nature.com

Litter

Leaching



NPP response to N fertilzation

Thomas et al., 2013



Ambient

C-N Model inter-comparison on FACE

eCO2

Zaehle et al., 2014



Zaehle et al., 2014



BNF
Obligate VS   Facultative
Selfless VS   Selfish  



Hedin et al., 2009

The Leaky Nitrostat Model



Perspectives

• Plant uptake

• BNF

• Allocation

• NUE







Davison et al., 2007



Hedin et al., 2009
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