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Today’s agenda

-History and methods of the lowa Nitrogen Initiative

-Why focus so much on nitrogen management?

-Preliminary look at 2023 data

-Look ahead to 2024 — recruiting, research, and product development



The lowa Nitrogen Initiative: Scaling with
advances in precision agriculture: a public-
private partnership

Historical Yield Prescription As-applied N Grain Yield
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Simulated average soil nitrate in 0-30 cm from Nov 7 to 21
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Why so focused on nitrogen management?



Corn Nitrogen Cycling & Budget @ 200 bushels
N5
(~20 Ibs N/acrelyear)

.. Corn Grain Harvest . Nitrous Oxide
(~115 Ibs N/acrelyear) Corn Ni]trate Use (~10 Ibs N/acre/year‘)‘
| (~180 Ib N/acre)
Corn Residue Return Fertilizer to Corn

(~65 Ibs N/acrelyear) (~150 Ibs N/acre/year)

| '(~3o Ibs N/acrelyear)




Soybean Nitrogen Cycling & Budget @ 60 bushels
N
(~10 Ibs N/acrelyear)

Soybean Grain Harvest Atmospheric Fixation
~195 Ibs N ‘ ' ~150 Ibs N/acre/
(~195 Ibs N/acre/year) Soybean Nitrogen Use ( S | acre/year)
| (~270 Ib N/acre) Nitrous Oxide

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

(~5 Ibs N/acre/year)

Nitrate leaching to water
(~30 Ibs N/acre/year)



Why do we lose N to the environment?

Nitrate leaching

Y

Soil nitrate c _
% production ugtr:kzltrate
d \ /




The challenge for lowa



Greenhouse Gas Emissions by Sector:

Global

Other Energy
10%

Electricity/Power
25%
Industry

21%

Transportation
14%

Commercial & Residential
6%



Greenhouse Gas Emissions by Sector:

Global U.S.A.

Other Energy
10%

Electrici;ylPower
25% Industry Electricity/Power
24% 25%

Industry
21%

Transportation
14%

Transportation

27%

Commercial & Residential
6%



Greenhouse Gas Emissions by Sector:

Global U.S.A. lowa
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Sources of US agricultural emissions:

Ccoz
1.4%
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corn

6,766 g CO2e/bushel or 1.2 Mg CO2e/ac

Soybean

8,144 g CO2e/bushel or 0.4 Mg CO2e/ac
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Yield (bu/ac)

Nitrogen Fertilizer Management

So what’s the optimum N fertilizer rate?

Trials: ~10 years across ~15 sites in central lowa

300 bu/ac
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“Corn Nitrogen Rate Calculator”
http://cnrc.agron.iastate.edu/



http://cnrc.agron.iastate.edu/

Nitrogen Fertilizer Management

Yet, this is our best N recommendation.
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Trials: 10 years across 15 sites in central lowa
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http://cnrc.agron.iastate.edu/

Optimum N inputs: Environmental Performance

>

N losses to N20 & NO3

Insufficient Optimum Excessive
Nitrogen Fertilizer Input



Optimum N inputs: Environmental N Losses
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Nitrogen Fertilizer Input

van Groenigen et al. 2010 Eur. J. Soil Sci.
Zhao et al. 2016 Field Crops Res.



Optimum N inputs: Soil Health
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Insufficient Optimum Excessive

Nitrogen Fertilizer Input

Poffenbarger et al. 2017 PLOS ONE
Ordonez et al. 2020 Field Crops Res.
Mahal et al. 2019 Front Ecol & Evol



lowa Nitrogen Initiative
Crop Year 2023

270 On-farm trials
148 fields
72 growers
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Yie

Same producer (Multiple fields)
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Field 1 Northeast lowa

Multiple Trials 1n the Same Field
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EONR (IbsN/Acre)
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Does sidedress pay in a year like 20237

More N needed?
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s sidedress needed in a year like 20237
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Nitrogen use efficiency (Ibs N/bushel) at the
economic optimum nitrogen rate:
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2024 Participation

-Numbers
-44 Trials placed this fall
-14 new growers in the prospect list

-Obstacles to participation
-Access to VRT
-Data privacy




Data Privacy

Few concerns are heard.
But, some talking points:
-ISU only gets the data from inside the trial area

-Trial data is exported, analyzed, and entered into the database without
names, addresses, or contact information

-Information is protected by an exemption from public records requests

If someone tells you they’re not participating, ask them why!



2024 Recruitment

-Strategy

-return participants

-small group visits
-media

Partnering for
Better Nitrogen
Science
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2023 June Stewardship Advocate

Posted on July 28, 2023 at 3:33 PM by Stewardship Advocate

LEARN MORE ABOUT THE IOWA NITROGEN INITIATIVE

The lowa Nitrogen Initiative (INI) is a private-public partnership with a vision to provide lowa
farmers with the best nitrogen science in the world for the benefit of productivity, profitability,
and environmental performance. The initiative is funded by both public and private dollars, with
the bulk of the funding coming from the lowa Department of Agriculture and Land Stewardship.
The legislature has funded updates to lowa's nitrogen recommendations at a $1.0 million level
in both fiscal years 2023 and 2024. Additionally, there has been funding from partner
organizations, including lowa Corn Promotion Board.

Dr. Mike Castellano, lowa State University professor of soil science and director of the lowa
Nitrogen Initiative says the solutions developed through this partnership will benefit lowa's
farmers, the economy and the environment. “The INI is a dynamic program that, with close
collaboration among farmers and scientists, will generate continuous improvement to ensure
that lowa remains a global leader in the efficiency of production. By placing nitrogen rate trials
I“‘" farmare undar L Ao

a6 ace abla to ctiuchy aod con nack

When it COmes 10 the.

issue. The Croppeg

of Purient stewardshg

(the right scurce, rate, time, and placement), the right
fate of nitrogen may be the hardest to predict from
your 10 yeat - especially when deciding how much 10
supplement your manure applcation

Iowa’s Coen (armers are among
the most efficient nitrogen
users in the country, possily
the world” said Dr Mike

the lowa Nitrogen m.umnm)
"SUil, Gur fesedch shows that
the optimur rate of nitrogen
can vary up o 100% from feld to
fiedd and year 1o yeat™

Compounded with the experse of fertiiec, the
uncertainty of the fight niTogen rate poses fFisks 1o
profit, productivty. and emaronmental peformance

The INI = supported by the lowa Agricultise Water
Allance theough funding provided by the lows Rork
Producers Association and other roups - aims Lo
enhance fertiliner recommendations 10 improve
haiency and profits & farmers. The research peoject
usas the Latest advances in precision agricultusy and
cropping systens modeling on real lowa fares. It
included 150 on-farm trals in 2022 and researchers
plan 1o fun hurdeeds more this yeac

A database like no other

Farmers know that nding the right rate is a complex

model used in IN the

Agricultural Production Systees siNutatoe (known as

* Vashe says

“The more acoes we can esrol, the mose

rraescch we will Bave co ow nErogen tn

aliected by sedl types. weathes and more.”
[T p——

From Manure to Money: Researching a
Model for Nitrogen Efficiency

@51t hars real-life Gata o seppornt it That's why Oc
Castellano is 0 3 mission 10 collect that data 10 help
farmees.

1 often ask peagie in my presentations if theyve used
8 process model that . said Castellana. “Almoss 0o
oo raises their hands, bt nearly everyoos has. They're
using a model when they l0ok up the weather forecast,
And what would a weather forecast be able 10 tell us

if we it moeitor temperature, wind speed and
hrections, of precipRation in many locations?

The model in the N nitiative, Castellano explains,

is “data hengry’ 50 the on-tarm tate trials capture
mare information than simple yield and nitrogen

fate. Budding the lirge database 10 “feed” the model
incluces recoeding al types of farming scenarios ross
the on-farm triaks. Wih this much information, the
model can better accoun for different factors like com
geretics, soil type and manageenent, plarting date, N
suatilizers, and anifcial drainage.

UNtil now: s data has ot been colected at this scale.

“Our aPPICH 10 working on lowd faems with lowa
farmees. - a0 tailonng trals to their esting faming
peactices - allows our research and the products we
evelop 1o be as dynamic a5 farming tselC” Castellano
said.

Rate trials with manure

Anyone with a yield montor and the abbity 1o apply
OZeN USing Variabie fate technology can participate
0 NI trials. Trials take up @ small part of the fieid,
wsually four 10 seven acres, with nitrogen appiied at five
rates, frve ties each, candomily throughout the trial

AUTHOR PUBLISHED

Bob Bjoin 2/20/2023

TOPICS: Crops

Consider participation
in nitrogen trial

ISU’s Michael Castellano discusses lowa Nitrogen Initiative data with a group
at the Agribusiness Association of lowa Showcase. PHOTO / BOB BJOIN

Conservation & Natural Resources

e cther words, the manuro application provided mose
than enough nitrogen 10 Srow the best Crop that year
and a00IL0nal N i not reed 10 be apphed. This kind
of irformation saves time and money.

Experimenting with cover crops

A5 pant of a USDA-unded gant awarded in 2073, 1Nt
i future years will 3150 ook specifically at optimum
tsogen rates on manured felds with cover crops
s part of & propect called Horizon it A chmate-smant
future for com, soybean, vestock, and renewable
natural gas production

\p Resenrch, continued from p. 11

53 Rudolph, 2 native of Burlinglon, Wis. whose
gracduate work s focused on genetics and gencmics.
She added that heat stress costs the US. swine
dustry rearty $1 bilion anewally

Missey Soths, a graduate student in (5U's animal
physiclogy program, received third place and $500
She and four others are named on research that
Suggests heart damage from heat stress could
contribute to Gecreased animal performance, Gas

The project will put economic valiee 00 restored rative
praseie grasses and fortss by conventing the sustainably
Rarvested biomass and marce into cean, renewable
natural gas.

practices on com yield and drainage water quality
Myers and her team compared varying nerogen
fetilizee s0urces and appiation temieg (fall vs.
spring), 35 well as the pertormance of anmwal and
pevennial cover crops.

A total of 12 research peojects were in the contest. The
pasters weve displayed at the I booth during both
Gays of the fowa Pork Congress trade show.

spent 24 howrs in nearty befoce
their hearts were coliected, weighed, and dimensioes
measwred

“We were kind of shocked 10 see some of the changes
after such a shoet e saxd Roths, from Clarion.

Another round of judging was determined by lows
Fork Congress astendees. The Producer’s Choice
winner was Gabby Myers, from Underwood, a graduate
student in 15U's Department of Agrcultural and
Biogystems Engineening

She receved $500 from IBPA for her project that
assessed the impacts of agrcultural management

» Vishesh Bhatia, New Deth, India; Logan Johnson,
Rosholt, 5.0 and jacob Manteenach, Osceola, all
3060 aSSHANts in the Department of Animal
Sciece.

* Betsy Armenta-Leya, Los Mochis, Sinaloa, in

the Brazilian state of Minas Geeais, all students in
15’5 Vetarinary Diagrostic and Production Animal
Medicine.

* Grregorz Tarasiuk, Pulawy, Poland, Veterinary
Dragnestic Laboratory.
S




Additional Research Focus for 2024

Hoping for a different weather year!

-Planting date and tillage comparisons (ISU research farms)
-Corn-soy rotation with winter rye

-Autonomous N application

-Residue removal
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Contact

Melissa Miller
Project Director

515.567.0607
millerms@iastate.edu

Mike Castellano
Professor
515.294.3963

castelmj@iastate.edu

Mitch Baum
Postdoc Researcher
mebaum@iastate.edu

agron.iastate.edu/INI
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