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23% of the Nitrogen Applied to the Land Surface ends up in Streams

From Van Breeman et al 2002



300% increase in N load

http:// wwwrcolka .cr.usgs .gov/midconherb /hypoxia.html
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80% due to NO3

- concentration ↑
20% due to discharge ↑



Nitrogen in rivers and streams 
stimulates algal growth in 

coastal waters



From Vitousek et al 1997



“Historical” Biomass (1961-1965)

Miss. R.
Atchafalaya R.

Texas Louisiana

Darnell et al. (1983)



Estimated Size of Bottom-Water Hypoxia in Mid-Summer
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(updated from Rabalais et al. 2002)



Commercial Hog Farm in North Carolina
Sampling Sites

From V. Aneja, NC State University
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Reactive Nitrogen Gases
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Concentration of Nitrogen Oxide

Richter et al, 2005



Summer Ozone (ppb)



Inorganic Nitrogen

National Atmospheric Deposition Program





What might be done?

1) Reduce nitrogen application

2) Increase efficiency of nitrogen use

3) Preserve wetlands

4) Preserve and manage first-order 
streams



Jones et al, 1976



“Every vital phenomenon is due 
to some change in a nitrogen 
compound and indeed in the 

nitrogen atom of that 
compound.”

~Arthur Needham
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