
Effects of nitrogen on ecosystems;
some examples 

by the Working Group on Effects
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Nitrogen: what are its effects on ecosystems?
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Models forecast widespread negative effects of nitrogen on ecosystems

Are there observed effects in the field ?
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Exceedance of nutrient CLs 2010
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Effects of nitrogen on ecosystems: some examples from 
the activities of the Working Group on Effects

These examples are taken from different types of observations:
� Damage to vegetation 
� Effects on biodiversity
� Large-scale effects

due to:
� N addition (experiments or atmospheric deposition) on natural 

ecosystems over several years
� High or low level additions
� On ecosystems with naturally high or naturally low levels of 

nitrogen
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Thanks

To all participants to ICP Modelling and Mapping who provided thoughts, 
energy, research time and the material presented here; in particular 
to:

� Annika Nordin (Sweden)
� Brian Moss, Bridget Emmett, Nancy Dise, Sue Wallis (UK) 
� Erika Hiltbrunner (Switzerland)
� Jean-Paul Hettelingh, Roland Bobbink (Netherlands)
� Martin Jenssen (Germany)
� Linda Pardo, Mark Fenn, Robert Diaz (USA)
� And a few more...
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Damage to vegetation: Lichen (Cladonia) in UK



��������
��

��	
��

���

��
��	����

6

Damage to vegetation: moss (Sphagnum) in UK

Healthy Nitrogen damaged
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In the Swiss Alps

NPK additions NPK additions 

3 yrs later3 yrs later
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N addition experiment in the Netherlands (published in 1991)

Species-rich chalk 
grassland

4 yr

+ 100 kg/ha/a
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Prairie grasslands, North America
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Nitrogen effects on Sweden boreal forest understorey

Nordin et al. 2006
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Nitrogen deposition

10.2

No acidophytes

5.2

Neutrophyte 
dominance

kg/ha/a

In North America (California)

Many species feed on acidophytes lichens
(e.g., squirrels, deer and a variety of invertebrat es). 

Acidophyte lichens, such as this wolf lichen, 
can be used to estimate critical loads

4.1

50% less abundant

2

Start of decrease in abundance

0 20
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Deschampsia flexuosa
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Fertilization treatments on forests (Northeastern US)

N added annually
Treatment kg/ha/a

Control 0

Low 15.4

High 31.4

� Ambient N deposition ~9 kg/ha/a

� NH4Cl added annually between 1988 and 2002
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Fertilization treatments on forests (Northeastern US)
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Evidence from national monitoring scheme (UK) 
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Plant fertility score

Low                              High

N availability

0.1

Changes for UK vegetation types between 1990 and 1998 
related to N availability

-0.1 0

crops/weeds

tallgrass/herb

fertile grassland

infertile grassland

lowland wooded

upland wooded

moorland

heath/bog

Change in fertility score

**
*

***

*

www.CS2000.org.uk
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Long-term plant distribution evolution held by the UK 
Biological Record Centre

Species which increased in cover between 1930-69 and 1987-99 
were those usually associated with high fertility soils
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Species richness declines as total inorganic N deposition 
increases
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• 1 species reduced for every 2.5 kg N/ha/a

• 23% loss at European mean N deposition
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Loss of freshwater macrophyte diversity (Europe)
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James et al. 2005
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Evidence of reduced abundance of some species
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Effects on coastal ecosystems

>400 dots around the world that indicate sites where eutrophication of 
coastal ecosystems has been reported.

Their number has about doubled each decade since the 1960s.
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Many more results in WGE documents and meetings 
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Conclusions and outlook

The visualized results confirm that

� Effects are observed at experimental sites and in (semi-)natural 
ecosystems.

� Effects occur at low and high deposition levels.

Other studies, including many reported within the LRTAP Convention, 
show that:

� Effects can be linked to soil and water chemical parameters. 

� Chemical parameters are used to define thresholds. 

� Thresholds are used in models.

� Models are useful to optimize policies. 


