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U.S. Fertilizer N and P,0O; Consumption

Million tons of nutrient
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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
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/ 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

ANitrogen use efficiency é fir ar el vy
70% eée. often r ardg@s [

Aiconversion of N input
arable crops can be 60-70% or even moreo
(Kitchen and Goulding, 2001)

APhosphorus use efficiencyé € of t en
20-25% in year of fertilizer application

ABut ndefficiency of fer
high (up to 90 percent) when evaluated over
an adequate time scale using the balance ,
met hod. 0 (Syers, Johns @it
2008) :




J.S. Corn - Estimated PFP

Partial Factor Productivity, US Corn
bu of corn per Ib of N fertilizer applied
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Fertilizer N & P Use Efficiency - Affected by:

AN & P supply from:
I Soil
I Fertilizer
I Other inputs

essential nutrients
APlant uptake

AN losses

I volatilization, leaching, runoff,
denitrification (and nitrification)

AP losses
I runoff and some leaching
AAIl are affected by cropping

system management and
environmental conditions




Agricultural Nutrient Loss Concerns
AAir quality (N)

I Ammonia emissions (and NOXx)
PM, -
I smog, human health impacts

atmospheric deposition & acid rain
I biodiversity loss of natural systems

I Nitrous oxide (increased from 270 to 319 ppb)
climate change/global warming
stratospheric ozone depletion (UV risks)

AWater quality (N and P)

I groundwater nitrate-N contamination
I surface water N and P contamination

eutrophication: lakes, streams/rivers,
estuaries, and coastal waters
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“One of the clearest trends in the
United States observational record
is an increasing frequency and
intensity of heavy precipitation
events... Over the last century
there was a 50% increase in the
frequency of days with
precipitation over 101.6 mm (four
inches) in the upper midwestern
U.S.; this trend is statistically

significant “  Incraases in Amounts of Very Heavy
Precipitation (1958 to 2007)

U.S. Climate Change Science Program
Synthesis and Assessment Product 3.3 —
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Karl, T. R, J. M. Melillo, and T. C. Peterson, [eds) 2009: Global
Climate Change Impacts in the United States. Cambridge University
Press, 2009, 196pp.

)

http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms. pdf ( i

Eugene Takle IPNI


http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf
http://www.leopold.iastate.edu/sites/default/files/pubs-and-papers/2011-02-will-climate-change-impact-sustainability-iowa-farms.pdf

Cedar Rapids Data
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- 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 T No. 4. UNESCO-SCOPE

g |

Energy production

[ 4
W Food
production

Norganic —
- (!o::fi? 'l):l:er) NO3
Human Activities Surface water
The -
H G
Nitrogen effocts ®
Cascade

Atmosphere

Terrestrial

v . " A . O .
Ecosystems ) LS

NHy

T ] e s

effects

N

Crop==—">Animal

/ i Aquatic Ecosystems;

ouM
2.,

@ Indicates denitrification potential

ARnThe cent
challenge is how
to optimize the
use of nitrogen to
sustain human
life while

minimizing the
negative impacts
on the
environment

and human

heal t h. o

)

LWIFNI



Alteration of Natural Systems

Houston ...

We have a Problem!

s
St \:t-, .
G

Source: Russ Gibson, NPS Program Manager, Ohio EPA




Sources of Reactive N (Nr) Introduced
Into U.S. in 2002 (Tg N/yr)
/

Natural Industry
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Transportation
Fossil Fuel

2.1 Stationary

Reactive N‘ﬂ'o?on In the Uniled States:
An Analysis of |

Nonfertilizer Haber Bosch N K
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nputs, Flows,
Consequances, and Manasgement Options

AREPORT OF THE EPA SCIENCE ADVISORY BOARD

BNF

Haber Bosch N Fertilizer

12.1 million short tons
\ 32% of N
Inputs

Cultivation BNF

8.5

Agriculture 20.6 of 37.8 million

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).



AN 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.

ACurrent U.S. agricultural
policies and support
systems, as well as
declining investments in
agricultural extension,
Impede the adoption of
these practices.
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