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U.S. Fertilizer N and P2O5 Consumption 
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Fertilizer production and farmer use provide 40 to 60% 

of the global crop and food production necessary to 

sustain the human family 

3.4% increase in N since 1980, or 0.11% per year 



Yield Trends of Major U.S. Cereal Grains 
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Nitrogen and Phosphorus 

Plant Recovery Efficiency 
ÅNitrogen use efficiency é ñrarely  exceeds 

70% éé. often ranges from  30-60%ò 

Åñconversion of N inputs to products for 

arable crops can be 60-70% or even moreò  

(Kitchen and Goulding, 2001) 

ÅPhosphorus use efficiency éé often below 

20-25% in year of fertilizer application 

ÅBut ñefficiency of fertilizer P use is often 

high (up to 90 percent) when evaluated over 

an adequate time scale using the balance 

method.ò (Syers, Johnston, and Curtin, 

2008) 



U.S. Corn -  Estimated PFPN 

Courtesy, T. Bruulsema, IPNI 2011. Based on USDA NASS and ERS data 

Improvement 

27% since 1990 

53% since 1980 

71% since 1970 



Fertilizer N & P Use Efficiency - Affected by: 
ÅN & P supply from: 

ïSoil 

ïFertilizer 

ïOther inputs  

ÅBalanced supply of other 

essential nutrients 

ÅPlant uptake 

ÅN losses  

ïvolatilization, leaching, runoff,                                         

denitrification (and nitrification) 

ÅP losses 

ïrunoff and some leaching 

ÅAll are affected by cropping                                   

system management and                               

environmental conditions 



Agricultural Nutrient Loss Concerns  
ÅAir quality (N) 
ïAmmonia emissions  (and NOx) 

ÅPM2.5  

ïsmog, human health impacts 

Åatmospheric deposition & acid rain 

ïbiodiversity loss of natural systems 

ïeutrophication in sensitive aquatic systems 

ïNitrous oxide (increased from 270 to 319 ppb) 

Åclimate change/global warming 

Åstratospheric ozone depletion (UV risks) 

ÅWater quality (N and P) 
ïgroundwater nitrate-N contamination 

ïsurface water N and P contamination  

Åeutrophication: lakes, streams/rivers, 

estuaries, and coastal waters 

A. Townsend 
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Is severe the new normal  ? 

Arkansas Times, July 20, 2011 
Adapted from: USGS, Dr. John Czarnecki 



The N Cascade  
Galloway et al., 2007 Human Alteration of the Nitrogen Cycle: Threats, 

Benefits and Opportunities. April 2007 ï No. 4. UNESCO-SCOPE 

ñThe central 

challenge is how 

to optimize the 

use of nitrogen to 

sustain human 

life while 

minimizing the 

negative impacts 

on the 

environment 

and human 

health.ò 



Alteration of Natural Systems 

Source: Russ Gibson, NPS Program Manager, Ohio EPA 

Source: U.S. Forest Service 



EPA-SAB-11-013 Reactive N report.  Aug. 2011 www.epa.gov/sab 

8.5 

12.1 million short tons 

4.6 

7.1 

3.4 

2.1 

Sources of Reactive N (Nr) Introduced 

into U.S. in 2002 (Tg N/yr) 

32% of N 

inputs 

EPA SAB  report: suggests crop N-uptake efficiencies be increased by up to 

25% over current practices through a combination of knowledge-based 

practices and advances in fertilizer technology (such as controlled release and 

inhibition of nitrification). 

20.6 of 37.8  million  



ÅN loss from farm and 

livestock operations can 

be reduced 30-50% using 

current practices and 

technologies, and up to 

70-90% with innovative 

applications of existing 

methods.  

ÅCurrent U.S. agricultural 

policies and support 

systems, as well as 

declining investments in 

agricultural extension, 

impede the adoption of 

these practices. 


