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How Does Nitrate Leaching
Vary from Year to Year?
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Twenty-Five Year Summary of
Nitrate-N Concentration

w
o

-@— Nitrate-N Concentration

20 |
15 |

10 t

ol
——

Ol v v ey |

O P> PPN RPN DD DL RS
NIEIUIP SO SN 2 AD D Py S PP S O DD ¥kl
VRN PRARPRPRAPPRARAR PP PP PP

What is Different over this Period?
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Nitrate-nitrogen Concentration (ppm)




Twenty-Five Year Summary of
Nitrate-N Concentration
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Combined Corn-Soybean System — Same N management
— Early Spring Sidedress at 150-160 Ib-N/acre
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Twenty-Five Year Summary of
L eaching Volume

== Leaching Volume

Drainage (in)

Combined Corn-Soybean System — Same N management
— Early Spring Sidedress at 150-160 Ib-N/acre
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Twenty-Five Year Summary of
Nitrate-N Loss
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Combined Corn-Soybean System — Same N management
— Early Spring Sidedress at 150-160 Ib-N/acre
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Twenty-Five Year Summary
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Combined Corn-Soybean System — Same N management

— Early Spring Sidedress at 150-160 Ib-N/acre
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Nitrate-N Concentration and
Load Variability
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Variability in Annual Nitrate-N Concentrations
(1990-2016) — Same N Management
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Variability in Annual Nitrate-N Conc and Loss
(1990-2016) — Same N Management
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Flow-weighted nitrate concentration (mg/L),
Flow (in), Loss (Ib/acre)
and Annual Precipitation (in)




Nitrate-N Practice Performance

Moving from Fall to Spring N Application - :
Sidedress N Application A :
Reduce N rate to MRTN* -
Nitrification Inhibitor - :

Cover Crop -

Extended Rotations -
Perennial Energy Crops -
Pasture and Land Retirement
Controlled Drainage** -
Shallow Drainage** A
Wetlands A

Bioreactors A

Saturated Buffers**

Nitrate-N Reduction Practice

-40 -20 0 20 40 60 80 100

Estimate Nitrate-N Concentration Reduction (%)

*MRTN - Maximum Return to Nitrogen Application Rate from Corn Nitrogen Rate Calculator (http://cnrc.agron.iastate.edu/)
** | oad reduction
Error bars show standard deviation of practice performance
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Nitrate-N Load Reduction

Moving fall anhydrous fertilizer application to spring preplant
Using a nitrification inhibitor with all fall applied fertilizer —D
Sidedress all spring applied N A

Reducing nitrogen application rate from background to the MRTN*

Cover crops (rye) on all rowcrop acres

Pasture and Land Retirement to equal acreage of Pasture/Hay and CRP** from 1987 -

Installing Controlled Drainage on all applicable acres

Nitrate-N Reduction Practice

Installing denitrification bioreactors on all tile drained acres

Installing wetlands to treat 45% of the ag acres

0 10 20 30 40

Estimated Statewide Nitrate-N Load Reduction (%)

*MRTN - Maximum Return to Nitrogen Application Rate from Corn Nitrogen Rate Calculator (http:/cnrc.agron.iastate.edu/)
*CRP - Conservation Reserve Program

IOWA STATE UNIVERSITY




Phosphorus Practice
Performance

No phosphorus until STP drops to optimal level !

No-till (70% residue) vs. conventional tillage (30% residue) - : i

Cover Crops (Rye) | |

Perennial - Land retirement

Pasture

Buffers - [ i |

Phosphorus Reduction Practice

20 40 60 80 100

o

Estimate Total Phosphorus Load Reduction (%)

Error bars show standard deviation of practice performance
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Phosphorus Load Reduction

Cover crops (rye) on all CS and CC acres A

Convert all tillage to no-till

Convert all intensive tillage to conservation tillage

P rate reduction in MLRASs that have high to very high soil test P

Cover crops (rye) on all no-till acres

]
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Injection/band within no-till acres

Establish streamside buffers (35 ft) on all crop land

Perennial crops (Energy crops) equal to pasture/hay acreage from 1987

Phosphorus Reduction Practice

Pasture and Land Retirement to equal acreage of Pasture/Hay and CRP* from 1987

0 10 20 30 40 50 60

Estimated Statewide Total Phosphorus Load Reduction (%)

*CRP - Conservation Reserve Program
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Level of Implementation Needed for
one Nitrate-N Reduction Scenario

N
o

70

- 60

—_
(@)
|

- 50

- 40

- 30

- 20
- 10
-0

Reduce N-rate to MRTN Cover Crops Wetlands Bioreactors

Millions of Acres Treated by Practice
o =
% of Agricultural Land
Treated by Practice
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Practice
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Meeting Summary from Feb-
March 2017 Meetings

* Asked guestions of participants on
conservation related issues
 Participants were:
— Farmers
— Landowners
— Ag. Professionals
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Leading Causes of Water

Quality Issues

* Responses
— Soll erosion
— City runoff
— Public perception
— Climate change

— Less discussion of leaky system with annual
rOW Crops
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Practices Most Effective for
Improving Water Quality
* Responses:
— No-till
— Buffer strips

— Cover crops
—4Rs

— What is missing?
e Bioreactors, saturated buffers, WETLANDS
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Practices Most Effective for
Improving Soll Health

* Responses:
— No-till
— Waterways/Buffer strips
— Cover crops
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Barriers to Adoption

* Responses:
— Cost
— Mindset/Tradition
— Return on investment

— Lack of solid scientific data to backup practice
performance
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Contact

« mhelmers@iastate.edu
* Twitter: @ISUAgWaterMgmt
« Website: http://agwatermgmt.ae.lastate.edu/
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