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4R RESEARCH FUND

BACKGROUND
The 4R Research Fund was established by the fertilizer
industry t0 hein estanish sustainahility indicators and o, .

oy

Purpose of the 4R Research Fund: To help deve
data on the economic, environmental and social impact

op

of 4R Nutrient Stewardship across North America

Funds for the 4R research effort were initially derived from within the fertilizer industry. Specifically, The
Fertilizer Institute (TFI) and the Canadian Fertilizer Institute (CFl) have obtained support from their members.
Since creation of the 4R Research Fund, additional agricultural stakeholders have contributed to the effort.

The 4R Research Fund has been established within the Foundation for Agronomic Research (FAR). FAR is a
non-profit 501(c)(3) research and education foundation established in 1980 by the Board of Directors of the
Potash and Phosphate Institute. Today it is managed by the International Plant Nutrition Institute (IPNI).

A 4R Fund Management Committee provides oversight of the 4R Research Fund and includes representation
from IPNI, TFI and CF| as well as agricultural industry members to ensure that industry priorities are
maintained and a consistent 4R approach is executed. A Technical Advisory Group is working to determine
research needs and funding areas and is providing input and support to the Fund Management Committee.
The Technical Advisory group includes representatives from industry, academic and government agency
experts in agronomy, environmental sciences, sustainability, government relations and communications.

Research fund contributors are listed below, if you would like to contribute to this effort please contact Lara
Moody, Director of Stewardship Programs for TF| (Imoodyi@ffi.org).
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TFI, CFI and IPNI Member Contributors

Macewen Agricentre, Inc

Martin Sulphur

Mid Kansas Cooperative Association
Mo Valley Ag & Farmers Supply
Monke Brothers Fertilizer

Morral Companies, LLC

Nachurs Alpine Solutions

Nutra-Flo Company

Ostara Nutrient Recovery Technologies
Oxbow Sulphur Inc.

PotashCorp

PVS Chemical Solutions Inc.

RW. Griffin Feed, Seed & Fertilizer
Rentech Nitrogen GP, LLC

Rio Tinto Minerals

Richardson International

S.0.M. North America

Sanders Products

Shrieve Chemical Company

Shur-Gro Farm Services, LTD

Simplot

Specialty Fertilizer Products
Sumitomo Corp. of America
Sylvite Group of Companies
Synagri LP

Tessenderlo Kerley, Inc.

The Andersons, Inc.

The McGregor Company

The Mosaic Company

Trammo Inc.

Twin State, Inc.

United Services Association
United Suppliers, Inc.

Viterra Inc,

Warner Fertilizer Company
Wilbut-Ellis Company

Willard Agri-Service of Frederick
Wilson Industrial Sales Co., Inc.
Wolf Trax Inc.

Yara North America, Inc.

e NA fertilizer industry pledged $7 M over 5 yrs

e To date: $2,494,000 has been collected

Agricen Eurochem Trading USA
AGRIServices of Brunswick, LLC FBSciences, Inc.
Agrium, Inc. Frit Industries, Inc.
Agronomy Company of Canada Gavilon Fertilizer, LLC
AJ. Sackett Grammer Industries, Inc.
American Plant Food Corporation CROWMARK Inc.
AMEROPA NA H.). Baker & Bro./Tiger-Sul Products
(alamco HarBrand Inc.JHGEN Fertilizer
California Sulphur Company Heartland Tank Services
Cargill AgHorizons US Honeywell Resins & Chemicais LLC
Cavendish Agri Services LTD indagro USA
(F Industries, Inc. International Raw Materials LTD
Chaleur Fertilizers LTD Intrepid Potash Inc.
Chemical Dynamics Inc, ).B. Pearle Sales & Service Inc.
(HS Inc. Jimmy Sanders Inc.
Compass Minerals K +S North America
(ooperative Producers Inc. Keytrade AG
DASCO Inc. Kirby Agri, Inc.
Dyno Nobel Inc. Knox Fertilizer LLC
£l Dorado Chemical Company Koch Fertilizers LLC

Friends of the Industry Contributors
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Technical Advisory Group (Chair: Paul Fixen)

Industry
Melissa Bauer, Service Provider

Greg Binford, Wilbur-Ellis

Howard Brown, Growmark

Kyle Freeman, The Mosaic Company
Rigas Karamanos, Viterra/Koch
Alexandre Mailloux, La Coop Fédérée

Government Agencies and Universities
Cynthia Grant, AAFC

Daren Harmel, USDA ARS

Newell Kitchen, USDA ARS

Tim Hartz, UC-Davis

Associations

Dave Coppess, |IA Ag Clean Water Alliance
Gail Hesse, Ohio Lake Erie

Dan Schaefer, IL Council of BMPs

Lara Moody, TFI (Ex-Officio)

Robert Mullen, Potash Corp
Steve Petrie, Yara

Greg Schwab, Koch Agronomics
Terry Tindall, J.R. Simplot

Yebin Zhao, CF Industries

Shannon Zezula, USDA NRCS

Keith Reid, AAFC

lvan O'Halloran, University of Guelph
Matt Helmers, lowa State University

Dave DeGeus, Nature Conservancy
Cliff Snyder, IPNI
Scott Murrell, IPNI,

Clyde Graham, CFI (Ex-Officio) @

IPNI



Fund Management Committee (Chair: Lara Moody)

Voting Members

Doug Beever, Agrium Michael Johnson, CHS

Steve Biggar, Richardsons John Malinowski, J. R. Simplot

Jeff Carr, United Suppliers Mark Kaplan, The Mosaic Company
Jeff Holzman, Potash Corp Rosemary O’Brien, CF Industries

Bill Jackson, AgriServices of Brunswick Billy Willard, Willard Ag

Non-Voting Members
Terry Roberts, IPNI Clyde Graham, CFI
Tom Christianson, USDA NRCS Mark Walbridge, USDA ARS
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l Research

Fund Project Oversight

e Funding for the projects goes through the Foundation
for Agronomic Research (FAR)

e An IPNI scientist over sees each project ... visits the
research sites, work with the researchers, collect the
reports, help disseminate information, etc.

)
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Reviews and Meta-
analyses Funded to
Date ($273,000)

Conservation Fund

Enhanced Efficiency Fertilizers in Corn Systems - Rachel Cook,
Southern lllinois U.

Effects of Conservation & Fertilizer Application Methods on N & P
Loss - Song Qian, U. of Toledo

P Placement & Tillage Interaction for Corn & Soybean - Dorivar
Ruiz Diaz, KSU

4R Fertilizer Management to Address Nitrous Oxide and Nitrate
Losses in U.S. Corn-based Systems - Alison Eagle, Duke U.

Progress or final reports due end of February @
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Example of results from “4R Fertilizer Management to
Address Nitrous Oxide and Nitrate Losses in U.S. Corn-

based Systems”

NO3 Locations N2O Locations
No. obs No. obs

¢ 3-10 ¢ 3-10

® 1n-2 ® 1-25
@ - .51-75 B PG
. 76 - 150 . 76 - 150 |

22 27 g

studies studies Locatlon of N03 le

- Alison Eagle, Duke University

hi ng a-n'd'vNZO emlssmn studles

»_ WithLFOpJ/IeH data, field rﬁanagement, fe‘rtlllzer use, etc.

e Very few studies report yield and both NO; and N,O losses
e Source comparisons in %2 the N,O studies but only 1 NO; study

e Placement or timing compared in 15-19% of cases
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manure vs. synthetic N (73/9) : -
no inhibitor vs. DCD+NBPT (20/3) b -
tilled vs. no-till (64/10) | .
U vs. PCU (40/5) I .
CC vs. CS (17/5) b .
1 | ! 1 T
-20 0 20 40 60
% change

Figure 3. Results from meta-analyses for side-by-side comparisons of
N,O emissions following various N and cropping system management
practices. Numbers in parentheses indicate the number of observations
on which the analysis was based, and the number of different field sites
from which the observations originated. Error bars denote 95%
confidence intervals. Figure was created in R-project version 3.0.2.

Meta-
Analysis:
Decock
(2014)
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Field Projects Funded
to Date — U.S.
($2.1 mil over 5 yrs)

1. Evaluating 4R Nutrient Stewardship & Certification in
the W. Lake Erie Basin — Kevin King, USDA-ARS

2. Impacts of 4R on Crop Production & Nitrate Loss in Tile
Drainage — Matt Helmers, ISU

3. Late-vegetative N App. for High-yield Corn: Hybrid
Implications — Tony Vyn, Purdue

4. Minimizing P Loss with 4R Stewardship & Cover Crops —
Nathan Nelson, KSU

IPNI



L P Study (-I\Iathan Nelso
18 small watersheds
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Treatment
- - - - Fall broadcast P fertilizer, no cover crop
- Fall broadcast P fertilizer, with cover crop

No P fertilizer applied, no cover crop

No P fertilizer applied, with cover crop

Spring injected P fertilizer, no cover crop

~ Spring injected P fertilizer, with cover crop



Field Projects Funded in Canada
($150,000 as Canadian bridge funding in 2014)

N stabilizers to enhance NUE and
reduce GHG emissions — Dr. Linda
Hall, U of A

Coordinated N and S management in

Sulfur-deficient soils — Dr. Miles Dyck, 2.

U of A

Effect of broadcast vs banded P on
fate of applied P in soil and in
snowmelt water flow — Dr. Jeff
Schoenau, U of S

Limiting loss of fall applied N fertilizer

using EEFs — Dr. Mario Tenuta, U of M

Progress summaries
due end of February

1.

Improving N management tools for
reduced environmental losses from
corn production — Dr. Claudia
Wagner-Riddle, U. of Guelph

Improved N application methods
and N sources for corn in SW ON —

Dr. Craig Drury, AAFC in Harrow, ON

Optimization of N fertilization in
response to production
uncertainties under 4R Nutrient

Stewardship — Dr. Nicolas
Tremblay, AAFC in St-Jean-sur-
Richelieu, QC

Can the use of in-season foliar urea
increase NUE and reduce N losses
in potato production in Atlantic
Canada — Dr. David Burton,
Dalhousie U

G\'\“\
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- _4R Research Fund Data Repository

Stated in Fund RFPs and project
agreements: “Data generated by 4R Fund
projects must be submitted for inclusion in
an open access 4R Fund project database,

' - Iin a format that will be subsequently
;jgv Pk S determined and prescribed.”

Mokiﬁg the Coée flx
Evidence-based csanews, May 2014
Agriculture .w--

e Strives to round up and evaluate all high quality data on the efficacy
of practices and apply the synthesized findings to crop care

e Systematic reviews of literature and meta-analyses

e Publishing and curating high quality, open-access data sets

D
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Status of 4R Research Fund
Data Repository

e Proposal in late stages of development
— Dr. Sylvie Brouder, Purdue U.

— A standard data repository and preservation framework for
4R Fund projects

— Assistance to funded projects with data submission

e Housed within the Purdue University Research
Repository (PURR) managed by Purdue Libraries

— Budget remains in preparation

)

— Project duration of 18 months /A



http://research.ipni.net/toc/category/4r_research_fund

INTERNATIONAL

PLANT NUTRITION
WIPNl INSTITUTE

* Welcome
» News

» Search for Projects

Publications

Research Projects

Browse by:  Category
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4R Research Fund
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Sort by:  Year of completion, (newest first) Advanced Search

IPNI-2014-USA-4RND9
Evaluating the 4R Nutrient
Stewardship Concept and

Certification Program in
the Western Lake Erie

Basin
North American Programs

IPNI-2014-USA-4RN16

Impacts of 4R Nitrogen
Management on Crop
Production and Nitrate-
Nitrogen Loss in Tile
Drainage

North American Programs

Crop Nutrient

Active projects

IPNI-2014-USA-4RN26
Minimizing Phosphorus

Organization

Research News Topics

Person Country

IPNI-2014-USA-4RM10
Nitrogen Losses: A

Loss with 4R Stewardship
and Cover Crops

North American Programs

IPNI-2014-USA-4RN25
Supplemental
Late-vegetative N
Applications for High-yield

Corn: Agronomic,
Economic and

Environmental
Implications with Modern
Versus Older Hybrids

North American Programs

Meta-analysis of 4R
Nutrient Management in
U.S. Corn-Based Systems

North American Programs

IPNI-2014-USA-4RM04

A “MANAGE"ed Approach
for 4R Nutrient

Stewardship on Drained
Land

North American Programs

Regional Programs

(m]
(]

i
0j
0
ol

IPNI-2014-USA-4RM09
Meta-analysis of
phosphorus fertilizer
placement and tillage
interaction for corn and
soybean in the US

North American Programs

IPNI-2014-USA-4RMO7
Assessing the Effects of
Conservation Practices
and Fertilizer Application
Methods on Nitrogen and
Phosphorus Loss from
Farm Fields — A Meta

Analysis

North American Programs
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Evaluating 4R Nutrient Stewardship & Certification in

the W. Lake Erie Basin — Dr. Kevin King, USDA-ARS
($1.2 M from 4R Fund + $3.2 M in external funding)

e Collaborators:
e 11 principal/co-principal investigators
e 6 Institutions: USDA-ARS, Ohio State U,,

Heidelberg U., LimnoTech, The Nature
Conservancy, IPNI

e Goal: evaluate impacts of the adoption of 4R
practices and the 4R Certification Program
on crop productivity and profitability, water
quality, and perceptions of growers, nutrient
service providers, and residents of the Basin

Gm\
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Evaluating 4R Nutrient Stewardship & Certification in

the W. Lake Erie Basin — Dr. Kevin King, USDA-ARS
($1.2 M from 4R Fund + $3.2 M in external funding)

e Data collection from
edge-of-field scale

e Date collection from
watershed scale

e \Watershed and in-lake
modeling

Outline of fields in Ohio (A and B) and Indiana
(C) to be used for edge-of-field monitoring

IPNI



Evaluating 4R Nutrient Stewardship & Certification in

the W. Lake Erie Basin — Dr. Kevin King, USDA-ARS
($1.2 M from 4R Fund + $3.2 M in external funding)

e Status: Instrumentation of the edge-of-field sites is well
underway. Watershed water quality data is being collected.

~ Lossviatile  Loss via runoff
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e Previous producer surveys are being evaluated and additional
surveys for both producers and retailers are being developed.

e Qutreach and promotion of the 4R program have occurred at
multiple meetings and venues.

IPNI



'l'Researoh What’s next?

Fund

e Establishment of the 4R data repository

e Planning a 4R summit with researchers who conducted
the reviews/meta-analysis the week of May 11, 2015 to

— Present their findings and gaps identified

— Provide an opportunity to leverage funds ... states with tonnage
taxes, crop commodity groups with check off dollars, EPA, ARS,
and NIFA will be invited

e Additional call for projects once priority gaps are
identified

The 4R Fund and supported projects continue to be
relevant and important to the fertilizer industry ...

)
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Mississippi River Basin - All or Parts of 30 States
Major U.S. Fertilizer Consumption

Upper Mississippi
~ River Basin
YW . g

N 88
P,O. 92
K,O 86

Graphic Source: NOAA /‘()Y@pm



USGS SPARROW Modeled Sources of Annual N

Load to Gulf of Mexico

Atmospheric
Deposition

Urban Areas
— 4 26%

7%

Fixation and Other
Legume Sources
9%

Bl Atmospheric Deposition

Hl Manure (Confined)
[ Fertilizers (Farm)

Fertilizers (Farm)
41%
Manure (Confined) =3 Urban Areas

A- 10%

3 Fixation and Other Legume Sources

Bl Wastewater Treatment Plants

Robertson and Saad. 2013. J. Environ. Qual. 42:1422-1440
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Ehe Des Moines ﬂiegister January 9, 2015

HOME NEWS IOWA CAUCUSES SPORTS THINGSTO DO BUSINESS OPINION OBITUARIES # USATODAY G

Water Works votes to sue 3 counties over nitrates

f n Timothy Meinch, tmeinch@dmreg.com

e Des Moines Water Works sues 3 counties over high
nitrate levels in the Raccoon River

— Filed in federal court under the U.S. Clean Water Act, which
grants regulatory exemptions to nonpoint source discharges,
including field tile systems

— Waterworks officials say organized drainage districts
shouldn't be exempt from regulations
e Adds to relevance of “Impacts of 4R on Crop
Production & Nitrate Loss in Tile Drainage — Matt
Helmers, ISU”

)
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Mississippi River Basin States with Nutrient
Loss Reduction Strategies
e Arkansas
* Indiana
e |llinois

* lowa

e Louisiana
e Kentucky
e Minnesota
e Mississippi
e Missouri Lynn Betts,, USDA/NRCS
e Ohio

e Wisconsin « Tennessee (coming soon)

7 - CLEVELAND
3 "_ i

http://water.epa.gov/type/watersheds/named/msbasin/nutrient_strategies.cfm IPNI



http://water.epa.gov/type/watersheds/named/msbasin/nutrient_strategies.cfm
http://water.epa.gov/type/watersheds/named/msbasin/nutrient_strategies.cfm

Srios CSA News: Published 2/3/2015

... o cIncluded Lake Erie
Subsod - problems

! Phosphorus
_Loss b

- o P loss via tile drains a
significant contributor

.| * 4R project should offer
" import science-based
guidance

IPNI



ABOUT CALENDAR FUNDING PARTNERS CONTACT 4R ADVOCATE

' WHAT ARE THE 4RS j| IMPLEMENT THE 4RS j 4R TRAINING

nutrient
stewardship

4R RESEARCH FUND

BACKGROUND

The 4R Research Fund was established by the fertilizer
industry to help establish sustainability indicators and
environmental impact data for implementation of 4R
nutrient stewardship across North America. It provides
needed resource support with a focus on measuring and
documenting the economic, social and environmental
impacts of 4R nutrient stewardship. This effort will help
expand the 4Rs beyond being solely an industry effort
and towards becoming a viable strategy embraced by
other important stakeholders to address cropping
system productivity and concerns for nutrient losses into
the environment. Further information on 4R Nutrient
Stewardship can be found on [

Thanks for your
support of the 4R Fund

Research fund contributors are listed below, if you would like to contribute to this effort please contact Lara
Moody, Director of Stewardship Programs for TFI (Imoody@tfi.org).
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