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Food riots in Haiti over high prices for 
rice, beans and other food staples led to 
the ouster of the government on Saturday.



IPNI is committed to a healthy 
and adequate global food supply



National Water Quality Inventory: 
Report to Congress 2004 

Reporting Cycle    January 2009 

http://www.epa.gov/owow/305b/2004report/

Ag  #1 source 
of impairment

Rivers and Streams
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Lakes
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Bays and Estuaries



The proportion of crop yields attributed 
to fertilizer ranges from 40 to 60%.

Stewart et al. Agron. J. 2005. 97:1-6.

Partial P and K budgets 1998-2000 average, except manure, which is 1997 
Removal to use ratio

Nutrient Region Crop 
removal

Applied 
fertilizer

Recoverable 
manure

Balance w/o 
manure

w/manure

---------------- Metric tons ---------------
P USA 2.26 1.74 0.65 0.13 1.30 0.95

6 lead 
corn 
states 1.02 0.60 0.17 -0.25 1.71 1.33

K USA 7.28 3.81 1.43 -2.04 1.91 1.39
6 lead 
corn 
states 2.49 1.55 0.38 -0.57 1.62 1.30



Kitchen and Goulding (2001) in
Nitrogen in the Environment: Sources, 

Problems and Management

• “ nitrogen use efficiency 
…rarely  exceeds 70% ……. 
often ranges from  30-60%”

• “conversion of N inputs to 
products for arable crops can 
be 60-70% or even more”



We can improve Nutrient Use 
Efficiency & Effectiveness

by implementing
Fertilizer BMPs …..

right source @ right rate @right time
& right placement

4R Stewardship
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http://www.ipni.net/ipniweb/portal.nsf/0/d58a3c2deca9d7378525731e006066d5/$FILE/Revised%20NUE%20update.pdf

How Do You 
Define and Rate 

NUE?



NUE Term Calculation Reported Examples

PFP - Partial 
factor productivity

Y/F 40 to 80 units of cereal grain per unit of N

AE - Agronomic 
Efficiency

(Y-Y0)/F 10 to 30 units of cereal grain per unit of N

PNB - Partial 
nutrient balance 
(removal to use 
ratio)

UH/F 0 to > 1.0 - depends on native soil fertility 
and fertility maintenance objectives
<1 in nutrient deficient systems (fertility improvement)

>1 in nutrient surplus systems (under replacement)

Slightly less than 1 to 1 (system sustainability)

RE – Recovery 
efficiency of 
applied nutrient

(U-U0)/F 0.1 to 0.3 - proportion of P input recovered first year

0.5 to 0.9 - proportion of P input recovered by crops in 
long-term cropping systems

0.3 to 0.5 - N recovery in cereals-typical

0.5 to 0.8 - N recovery in cereals- best management

F-amt. nutrient applied, Y- yield of harvested portion with applied nutrient, Y0- yield of harvested portion with 
no applied nutrient, UH –nutrient content of harvested portion of crop, U –total nutrient uptake in aboveground 
biomass with nutrient applied, U0 –total nutrient uptake in aboveground biomass with no nutrient applied 
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Corn grain produced in the U.S. per unit 
of fertilizer N used, 1964 to 2005.

0.760.76

1.151.15

51% increase in N efficiency
12% increase in N fertilizer useSince 1975:   

*

*Application rate for 2004 estimated as avg of 2003 & 2005.

Data sources: USDA Ag Chem Use Survey & Annual Crop Production. 

No USDA survey data for 
2004, 2006, 2007, 2008



• Progress in protecting water quality and 
improving water use efficiency is most 
likely to occur through system level 
changes which include fertilizer BMP 
implementation, rather than through a 
focus on specific nutrient criteria or any 
one environmental indicator



• N source, rate, timing, and placement
…. which may include
– Urease inhibitors
– Nitrification inhibitors
– Slow-release materials
– Controlled-release materials

• In combination with appropriate, site-
specific cropping system and 
conservation practices 
– (e.g. conservation tillage, cover crops, 

vegetative buffers, managed drainage, 
wetlands, bioreactors, etc.)

• Fertilizer N BMPs can help minimize 
the potential for residual NO3-N 
accumulation & losses



New Tools, Technologies, 
Opportunities ??

• John Deere - hi-speed (10 mph)          
anhydrous ammonia applicator

• Agrotain & Lange-Stegmann -
$20 million Urea and                           
Stabilized Nitrogen                                   
Center in St. Louis, MO

• Corn hybrids with improved N 
uptake/redistribution                              
characteristics ???



EPA Hypoxia SAB report recommended
45% less total N 

AND
45% less total P 

discharge to the Gulf





Sub-basin Contributions of N & P



Notable
Declines

Has nutrient discharge increased ?



Voluntary actions 
are reducing the  
“net” Nitrogen (N) 
balance in the 
Mississippi River 
Basin; especially  
in two key upper 
sub-basins.



Voluntary actions are 
also reducing the  
“net” phosphorus (P) 
balance in the 
Mississippi River 
Basin; especially  in 
two key upper sub-
basins.

This is a concern, 
however, because 
soil P may be 
“mined”, and may 
lead to yield 
reductions and lower 
N use efficiency



Gulf of Mexico Hypoxia Area

Square miles of hypoxia

Year

N
o 

D
at

a

15

Hypoxia data from N. Rabalais, LUMCON

2015 
Hypoxia
Goal

Green arrows indicate  years with hurricane 
disruption  of the hypoxic  zone before or during  
annual measurement in late July



Fertilizer BMP Education & Outreach











SUMMARY
• Farmers and their crop advisers will 

need to maintain their vigilance and 
improve their skills to achieve further gains 
in nutrient use efficiency and effectiveness.

• Progress is being made, more is expected,  
….. good reason for optimism as 
knowledge expands

• Research on improved nutrient 
management, and education and outreach
can help reduce nutrient losses from fields



SUMMARY
• Increased crop yields, improved plant 

genetic selection, and improved pest control 
may all be contributing to the lowered net 
anthropic N and net anthropic P inputs 
observed in the last decade or more.

• Benefits are reflected in lower N and P 
delivery to the Gulf of Mexico during the 
peak spring (April-June) discharge …..

• Except in epic rainfall/flood years like 1993 & 2008
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Better Crops, Better Environment … through Science
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