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1. Worldwide trends of N deposition 

Background 

Anthropogenic 
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Fritz Haber (1868-1934) Carl Bosch (1874-1940) 

1. Worldwide trends of N deposition 
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Past, present and 
future of nitrogen deposition 

Galloway et al. (2004) Biogeochemistry 70: 153. 
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Bragazza et al. (2005) Global Change Biology 11: 106  

Nitrogen deposition and Sphagnum tissue chemistry 

2. Effects at organism level 

9 
Limpens et al. 



Granath et al. (2012) Functional Ecology 26:353 

Bragazza et al. (2008) Global Change Biology 18:1163 
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2. Effects at organism level 

Sphagnum productivity 
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Bragazza & Limpens (2004) Global Biogeochemical Cycles 18: 1.  

Reduced Sphagnum filtering ability 

2. Effects at organism level 
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2. Effects at organism level 

Response of vascular plant cover 

Juutinen et al. (2010) Ecosystems 13: 874 (redrawn) 12 Bragazza et al. (2012) Global Change Biology 18:1163 
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The “revenge of vascular plants” 

Wiedermann et al. (2007) Ecology 88: 454. 

Control 
(ambient N dep. = 0.2 g m-2 yr-1) 

After 8 years of N fertilization 
(ambient N dep. + 3 g m-2 yr-1) 

2. Effects at organism level 
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Interspecific competition:  
Sphagnum vs. vascular plants 

2. Effects at organism level 

14 

Chong et al. (2012) Écoscience 19:89 

1:1 

Chong et al. (2012) Écoscience 19:89 
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2. Effects at organism level 

Response of soil microbes to high N deposition 
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Payne et al. (2013) Soil Biol. Biochem. 57: 936 

Bragazza et al. (2012) Global Ch. Biol. 18: 1163 

0

20

40

60

80

100

Control        N addition

P
eat C

:N
 ratio

**
b

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Control       N addition

P
L

FA
Fu

ng
i:

 P
L

FA
B

ac
te

ri
a

ra
tio *

a

2. Effects at organism level 

17 



Interspecific competition: Sphagnum vs. microbes 

2. Effects at organism level 

Limpens et al. (2003) Oikos 103: 59 
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3. Effects at community level 

Bragazza et al. (2006) PNAS 103: 1936 

Increased N content in peat litter enhances CO2 
release under laboratory conditions   
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3. Effects at community level 

N content in plant litter and short-term field decomposition 

Bragazza et al. (2012) Global Ch. Biol. 18: 1163 
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Nutrient retention in decomposing Sphagnum litter 
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Bragazza et al. (2012) Global Ch. Biol. 18: 1163 

Positive feedback on increasing soil N availability due to reduced N immobilization 

3. Effects at community level 
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Soil enzymatic activity 
3. Effects at community level 

23 Bragazza et al. Unpublished data 
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...under field conditions 

Bragazza et al. (2006) PNAS 103: 1936. 

...under laboratory conditions 



Overall trends in litter accumulation with increasing N deposition 

3. Effects at community level 
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Bragazza et al. (2012) Global Ch. Biol. 18: 1163 

The increased productivity of vascular plants does not compensate for the 

reduced productivity of recalcitrant litter by Sphagnum plants 
24 
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Bubier et al. (2007) Global Change Biology 13: 1168. 

Lower NEE (net ecosystem exchange) after 5 

years, but mainly due to a reduced photosynthetic 

rate of Sphagnum plants. 
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N deposition and N2O emission: the role 
of vegetation as N sink 

Sheppard et al. (2013) Biogeosciences 10: 1469. 
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CH4 and N deposition: the role of pH,  
soil temperature and vegetation cover  

Warming + N Sulphur + N Sulphur + N 

Eriksson et al. (2010) J. Geophysical Res. 105: G04036 
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…at cellular level 

30 

Photo by: Francesca Salas 



Fritz et al. (2012) Plant Biology 14: 491. 
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+NP 
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…at community level 

Limpens et al. (2011) New Phytologist 191: 496. 32 
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1. N deposition effect on decomposition of old organic matter 

2. N deposition effect on root architecture, morphology and 

functioning 

3. N deposition effect on soil microbial structure and enzymatic 

activity 

35 



Luca Bragazza (luca.bragazza@wsl.ch) 
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N deposition and N2O emission 

Carter et al. 2012: Biogeosciences 9: 3739 38 
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