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How much nitrogen is in a
healthy lowa soil from 0-45"?

a. 0-100 Ibs per acre c. 5000-7000 Ibs per acre

b. 2000-4000 lbs per acre d. 9000-11000 lbs per acre
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Presentation Notes
Tuscola, IL – home to 1.4 billion dollar ammonia plant. Cost of JerryWorld. Iowa Ferilizers building 1.8 billion plant near Keokuk, CF Industries making a 1.7 billion expansion. But once running, only 175 employees
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By Dr. Lyle Conrad - Centers for Disease Control and Prevention, Atlanta, Georgia, USA Public Health Image Library (PHIL); ID:
6901http://phil.cdc.gov/, Public Domain, https://commons.wikimedia.org/w/index.php?curid=425975
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Bottom-water dissolved oxygen across the Louisiana shelf fromJuly 22-28, 2013
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Is N fertilizer bad for soil health?

Is N fertilizer bad for water quality?
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THE N2 DILEMMA: IS AMERICA FERTILIZING DISASTER?

New research: synthetic nitrogen
destroys soil carbon, undermines
soil health

By Tom Philpott

“Fertilizer is good for the father and bad for the
sons.”
—Dutch saying

For all of its ecological baggage, synthetic
nitrogen does one good deed for the
environment: it helps build carbon in soil. At g
least, that’s what scientists have assumed :
for decades.

Just precisely what does all of that nitrogen ferilizer
do to the soil?

If that were true, it would count as a major
environmental benefit of synthetic N use. At a time of climate chaos and
ever-growing global greenhouse gas emissions, anything that helps vast swaths
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Fertilizer Runofl Overwhelms
Streams and Rivers--Creating Vast

"Dead Zones"

[he nation's waterways are brimming with excess nitrogen from fertilizer--and plans to boost
biofuel production threaten to aggravate an already serious situation

By David Biello on March 14, 2008 9




Is N fertilizer bad for soil health?

Is N fertilizer bad for water quality?

Can we have It all?
Yield, healthy soil and water quality?
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Nitrogen fertilizer is critical for soil health

(a) Continuous Maize (b) Maize-Soybean
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All responses from previous slide scaled as a percent of the optimum rate at each site
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Nitrogen fertilizer is critical for soil health

Is It bad for water quality?

—~ < (a) Continuous Maize (b) Maize-Soybean
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To understand the role of N
fertilizer in water quality
challenges, we need to know
where the nitrate comes from...
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Corn Nitrogen Cycling & Budget @ 200 bushels

Corn Grain Harvest Gaseous Loss
(~115 Ibs N/acre/year) Corn Nitrate Use (~10 Ibs N/acrelyear)
(~180 Ib N/acre)
Corn Residue Return Fertilizer to Corn
(~65 Ibs N/acrelyear) (~150 Ibs N/acre/year)

Native Soil Organic Matter
Nitrogen ~ 10,000 Ib N/acre

Microbial re-uptake of nitrate

(150-350 Ibs N/acrelyear)

Nitrate leaching to water
(~30 Ibs N/acre/year)
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Presentation Notes
What leaches, what does not.  


Soybean Nitrogen Cycling & Budget @ 60 bushels

Soybean Grain Harvest Atmospheric Fixation

~195 Ibs N/acrel/year _ ~150 Ibs N/acrel/year

( year) Soybean Nitrogen Use ( year)
(=270 Ib N/acre) Gaseous Loss

Soybean Residue Return
(~75 Ibs N/acrelyear) -

(~2 lbs N/acrelyear)

Native Soil Organic Matter
Nitrogen ~ 10,000 Ib N/acre

Microbial re-uptake of nitrate

(150-350 Ibs N/acrelyear)

Nitrate leaching to water
(~30 Ibs N/acre/year)
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Soil Nitrate Production Rate Is High
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Soil Nitrate Production vs. Crop Nitrate Uptake

Rate of soil nitrate Rate of corn or
production from soybean nitrate uptake
native soil organic - :

The majority of nitrate used

by corn and soybean comes
from soil nitrate production.
Corn gets the difference from
fertilizer while soybean gets
the difference from legume
fixation of atmospheric
nitrogen.

matter '\

March

February

In the shaded areas, the soil produces nitrate, but there is no crop to use it.
As a result, some nitrate is lost to waterways.

IOWA STATE UNIVERSITY
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Fall application. 


Soil Nitrate Production vs. Crop Nitrate Uptake
Addition of a Cover Crop

Rate of soll nitrate Rate of corn or

production from soybean nitrate uptake

native soil organic / :
Cover Crops can use nitrate
when corn and beans are not

matter '\

Cover crop
nitrate use

growing, thus reducing the
asynchrony between soil
nitrate production and crop
nitrate uptake.

Cover crop
nitrate use

&

March

February

In the shaded areas, the soil produces nitrate, but there is no crop to use it.
As a result, some nitrate is lost to waterways.
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Nitrogen fertilizer mismanagement is not the primary reason for nitrate loss to waters. 

Synchrony – change. 


Saturated Buffers -
Bioreactors -

Wetlands A

Shallow Drainage -
Drainage Management -
2 yrs Alfalfa + 3 yrs Corn A

Rye Cover Crop vs. No Rye -

Poultry Manure vs. Fertilizer 1 : I i

Swine Manure vs. Fertilizer

Soil test Sidedress vs. Pre-plant - I i

Nitrogen Fertilizer
Management
‘4RS’

Spring Split vs. Fall N A } i

Fall vs. Spring N - . I i

Sidedress vs. Pre-plant - }

Nitrapyrin - } i

MRTN A

80 60 40 20 0 -20
Data from lowa Nutrient Reduction Strategy . .
Visualization adapted from Chris Hay, ISA % Nitrate Load Reduction
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Saturated Buffers A

Bioreactors A
Edge-of-Field
(tiles only)

Wetlands A

Shallow Drainage A

Drainage Management A

2 yrs Alfalfa + 3 yrs Corn A

In-Field/
Land Use Change

Rye Cover Crop vs. No Rye A

Poultry Manure vs. Fertilizer A

Swine Manure vs. Fertilizer -

Soil test Sidedress vs. Pre-plant 1

Nitrogen Fertilizer

Spring Split vs. Fall N -

Management Fall vs. Spring N -
‘4RS’ _
Sidedress vs. Pre-plant A
Nitrapyrin -
MRTN -
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Data from lowa Nutrient Reduction Strategy . .
Visualization adapted from Chris Hay, ISA % Nitrate Load Reduction
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Cover Crop Biomass

4000 T 4000 -+
T 3500 + ——September 1 to April 25, T 3500 + _
< N uptake = 45 kg N/ha f‘ﬁ ——October 15 to April 1,
%n 3000 + 2 3000 + Nuptake =10 kg N/ha
ﬁ ——October 1 to April 25, ﬁ oo October 15 to April 20
2500 + T ——October o April 20,
£ Nuptake = 42 kg N/ha E N - P
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2000 + ) | L 2000 1
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Michael Castellano
castelm|@iastate.edu
515-294-3963

@castellm) on twitter

http://www.nutrientstrateqgy.lastate.edu/center
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Nitrogen fertilizer mismanagement is not the primary reason for nitrate loss to waters. 

Synchrony – change. 
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