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Outline for Today

« Adaptive Management
— What is it?
— Why is it important for nitrogen in corn?
— Why use a model for this?

« Overview of the Adapt-N online tool available to
the public for N-management in corn




What is Adaptive Management?

“The process of refining a management
strategy in response to evaluating its success”

* local conditions

* testing and measuring
* evaluation

« scientific principles

* experience
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Why Adaptive Management?

Site-specific ¢
Management
Environmenta

naracteristics (soils, farm, weather...)
wistory (e.g., grain vs. livestock)

Regulations

Climate Change

New tools provide a quantitative basis for adaptation.
— Yield measurements (yield monitors)

— Soil or tissue measurements

— Models

— Optical sensors.
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The Corn Nitrogen Problem

« ~ $5 billion/yr of N fertilizer applied to corn in U.S.
« Corn N use efficiency very low (30-50%)

« High groundwater nitrate levels

« Hypoxia/anoxia in estuaries not improving

» Greenhouse gases (N,O and CO.,)

« High energy consumption (Haber-Bosch process, about
8,000 kcals per Ib of urea)

O Hypoxic system
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Agricultural GHG Emissions (2008)

I CH4 Agriculture makes up 73%
1 N20 of total US N,O Emissions
L CO2

Source: EPA, 2010

Agricultural soil management, in 2008, accounted for:
* 92% of Agricultural N,O

« Greater global warming potential than all of U.S. Aviation!
« 1.5 x greater global warming potential than Enteric Fermentation




Win-Win Opportunities
with more Precise Estimation of
Corn N Fertilizer Needs
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Variability in Agronomic Optimum N Rates

Maximum and Check Yields, and Agronomic Optimum N Rate (corn after soybean, Ohio)
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From: Mullen, LaBarge and Diedrick, 2010, Better Crops, Vol. 94 (3).




Many sources of variation in N availability

— generalized recommendations less applicable for corn N needs

Sources of Variability:

* Organic amendments (manure, compost, etc.)
« Crop rotations

« Soll type differences

« Soll organic matter contents (management-
Induced soil change)

« Weather (especially early season rains)

= N needs CANNOT be predicted
accurately at the beginning of the
growing season




June Precipitation Variability in NY




Crop N uptake patterns ......

corn N uptake

|

Plant N
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SOM mineralization occurs ahead of corn
N uptake......
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Need for supplemental N fertilizer depends
on early season weather ...
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Manure Scenario: Soil N mineralizes from
SOM and Manure
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That Is why
N needs CANNOT be
predicted accurately
at the beginning
of the growing
season!

e Need to sidedress...
How much?
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Ad apt-N web-based N management decision tool

1)

2)

3)

4)

User-friendly web

http://adapt-n.cals.cornell.edu/

interface available
for on-farm
application since
2008 for NE USA

Model incorporates
weather effects &
complex dynamics
at individual field-
scale

N sidedress
recommendation
and other info

Currently no cost!

NRCC

High resolution
precipitation and
temperature data

High Resolution Climate Data:

» Currently available for Northeast & Iowa
* Expanding to the Midwest

* EnablesField-Scale adaptation

CAC
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Adapt-N Interface: User Inputs

Solil, Tillage Fertilizer, Crop

Usgr ID / Field _ID « Starter fertilizer
Lat_ltUde / LongltUde : 3 ; - type/rate/depth/application date
Soil textural group . - Additional fertilizer

: : Running the : )
Approximate field slope « Cultivar maturity class

. Adapt-N model :
Drainage : « Planting date
_ _ using a smart .

Soil organic matter hone « EXxpected harvest population
content P » Expected Yield

Rooting depth
Tillage information

Organic Inputs

* Manure applications:
Two previous years/current year

* Previous sod crop
« 1st year corn after soybean?




Logging into Adapt-N

1. E-mail Jeff Melkonian
(jjmll@cornell.edu) for a
username and password

Adapt-N A teol for calculating corn sidedress nitrogen rates

(&) comenuniv

Try Adapt-N

management decision ool ® AOjUSt N applications based on spring weather on e
farm

Cut ferilizer rates, costs and 10sses, but maintain wie
Fine-tune sidedress M rates

Determing if manured fields need more M

Zet aceount | Viewmanual | ® DEtErMIing if you need rescue N after heawy spring r

s After the growing season — is there excess NY
» Explore this learning tool ... "What if | had...?"
« Adapt-n is mobile enabled — use on your smartphon

H o TR [ i i e S

will help you precisely ma

Login l Mineral Nitrogen/Cultivar I SoilTillage I Manure/Sod/Soybean I Add Application I Results I Manage Locations

or sweet com. [t uses a
d developed over the st

Adapt-N Home | limate data available for:

LogIn

Enter name and password, and then click the submit button. For assistance, contact Jeff Melkonian ([jmill@cornell. edu).

MName

Password Logln

inagerment is important, b
e the Adapt-M tool and F

blog, find out the latest,

The Adapt-N tool works well on the Mozilla Firefox browser

- Factsheets, articles,
. other sites.



Entering Management Info for a Location
Tabbed interface. For example: Soil/Tillage Tab

Adapt-N A tool for calculating corn sidedress nitrogen rates

Manage Locations

Login | Mineral Nitrogen/Cultivar SeilTillage Manure/Sod/Soybean

Season End Date | AdaptN Information

Soil Information

Please select a soil texture class (New York) or soil series (Iowa) that best describes the soil in the field.

| Nicollet ~|

Please select the estimated rooting depth. |> 38 inches _v_|

Please select the approximate slope (%) of the field. |1ess than 3% LI

Was there a soil test? | There was a soil test in 2010 El

If vou know the sample depth, please enter it in inches.
Otherwise, please enter 6 inches. (inches) lé

soil organic matter: (%) |2

Tillage System Information

Please select the tillage system for this field. |no tillage (no till, zone till, strip till, ridge till) _v_|

7~ N\

When you've entered all your information, please click the submit Bytton — Submit I




Adapt-N Results Page

Example 1. Need for sidedress N

Adapt-N A tool for calculating corn sidedress nitrogen rates

Login | Mineral Nitrogen/Cultivar I SoilTillage I Manure/Sod/Soybean | Add Application I Results N recommendation
Season End Date | based on daily
—"| weather data until day
Sidedress Nitrogen Recommendation: 65 Ibs N/Acre €= prior to simulation

This recommendation is based on an "Expected Yield" entry that is assumed 10 be the economically optimum yield for
your field. As such, it is relatively insensitive to profit within a range of +/- 15 Ibs per acre around the recommended
rate at current fertilizer and grain prices.

1. Calculation of Sidedress N Rate

Sidedress N rate estimated by AdaptN = CropNy;nest - CTOPNcyrrent - SCIINCyrrent - SOIIN

postsidedress
SoybeanNc .4it

|CrnpNHim,_ |I 54 (lbs Niacre)
lchpNEun'ent |62 {lbs Nyacre)}
|Snilhlc“mm |I 7 (lbs Nyfacre)
[S0iIN o1 cigedress |- 18 (Ibs N/acre)
[SoybeanN,.4;; (30 (lbs N/acre)

Root Zone Crop Available Water

Norte that these estimates are for non-irvigated corn production.

}Current root zone crop available water: |? inches

}Crup available water at field capacity |? inches

« Full Report and Graphs (pdf file)
s Sidedress N Definfions




Adapt-N Results Page

Example 2. Excess N in the system

Adapt-N A tool for calculating corn sidedress nitrogen rates

Login | Mineral Nitrogen/Cultivar I SoilTillage I Manure/Sod/Soybean i Add Application I Results I Manage Locations

Season End Date | Adapt-N Home

Sidedress Nitrogen Recommendation: No sidedress N recommended at this time

This recommendation is based on an "Expected Yield" entry that is assumed to be the economically optimum yield for
your field. As such, it is relatively insensitive to profit within a range of +/- 15 Ibs per acre around the recommended
rate at current fertilizer and grain prices.

1. Calculation of Sidedress N Rate

Sidedress N rate estimated by AdaptN = CropNy nvest - CFOPNcyrrent - SOilNcyrent - SOIIN
SoybeanNc o 4it

postsidedress ~

|Cmrpr~~lHan'.E_,*t |I 54 (lbs NYacre)
mech"nem_ |I 50 (Ibs N/acre)
|S|:}iINcm.|.e“t |23 (lbs Nacre)
[SOIIN o 1sigedress |-18 (Tbs Nracre)
|S:}3.rbe;anN_::md-rt |30 (lbs Nyacre)

2. Excess N

Adapt-N has estimated that the seasonal N supplied (all sources) will exceed total crop N demand (CropN;est)
by at least 10 lbs N/ acre.

Estimated Excess N: 30 Ibs N/acres /

Root Zone Crop Available Water

Note that these estimates are for non-irrigated carn production.

Click on link to download a full
report, including graphs. This pdf can

* Full Report and Graphs (pdf fle) €= be saved electronically or printed.
 Sidedress N Definitions

|Current root zone crop available water: |5 inches

lCrnp available water at field capacity |? inches




Bookmarks

= Sidedress
Information and
Crop Available
Water
& Adapt-N
Report
=& The Gplot
Procedure
] Nitrogen (N)
Mineralization

=& The Gplot
Procedure

] Nitrogen
Uptake

=& The Gplot
Procedure

] Nitrogen Loss
=& The Gplot
Procedure

] Crop Available
N

=& The Gplot
Procedure

B Rainfall

=& The Gplot
Procedure

B cumulative
[ e oy | |

Adapr-N Report

Adapt-N Results

Sample Full Report (for
Example 1.)

Settings
Current Date 040872011
Simulation End Date 1v31,/2010
Field Name Towatest
Croup Name Ungrouped
Latituds 43.06236
Longitude S4.042625
Secil Freld Input
Sail Type Towa Soil Series: nicollet
Footing Depih =38 inches
Field Slope less than 3%
501l Management no fillage (mo tll, zone all, ship 4l r
Preplant Soil Test test m 2010
Sample Depth 6 mches
Soil Organic Matter 2%
Crop Information
Planting Date (47202010
Planting Density 32,500 plants/acre
Maturity Class 101_d_erm
GDD to maturity 2573
Expected Yield 160 buacre
Mitrogen Inputs: Sod sod not applied
MHiropen Inputs: Marmre mzmmre not applied

Mineral Fertihzer: starter

starter

sohehon N (UAN), 30 Ibs N/acre

All user inputs are
<€ listed for easy record
keeping

Results from Results

Diate 047202010
Depth of Incorporation 24 inches

Sidedress N and Crop Available Water
Sidedress N recommendation | 65 Ibs N Aere
CropN (Harvest) 134 Ibs Niacme <
CropN (Current) 62 Tbs Wacre
SoilN (Current) 17 Ibs M'acre
SeilN (postsidedress) -181bs Mizere
SovheanN (Credit) 30 Tos M/acre
Crop Available Water
Water in Koot Zone T mches
Water at Field Capacity 7 mches

page on interface are
provided in pdf

Graphs are provided in
following pages.




Adapt-N Report

Cumulative Nitrogen Losses
From the Root Zone

30

Adapt-N Graphs

N Loses Ibs/acre

10  Cumulative N Mineralization
 Cumulative N uptake by Crop
OLAPR o1 010CT w * N Losses from Root Zone

* Crop Available N at 0-12”

e Season Daily Rainfall

A re ot 250 e Cumulative Rainfall
0 * Post Planting Days
40+ * Growing Degree Days
S * Leaf Number
S * Season Average Temperature
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Retrospective Evaluation with Adapt-N
SE New York 2009

« Rotate from sod 10/20/07

« 10,000 gal/ac manure on 4/18/09
« Starter N as MAP on 5/1/09
----(blue line = time of sidedress)

~ Cumulative Rainfall (in) Cumulative N Losses (Ib/acre)
s (May-Sept)
. 'ﬁ"ﬂ_
2009 30in o]
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40 140
13:'-
m-
1101
30 A 100 -
e
m-
20 707
m-
S0
""‘:I'
10 .y
En-
‘n_
OUAN  OMMAR  OMAY  OWUL  OISEP  OINOV O1JaN OiMAR OIMAY UL 01SEP O1NOV

Growing Se 2008 ton: lat 417 lon —73.9 Growing Season 2009 Location: lat 417 lon =739



Retrospective Evaluation with Adapt-N
SE New York 2009

2009 (wet) vs. 2010 (average) with same practices

* Rotate from sod 10/20/07 vs. ‘08
« 10,000 gal/ac manure on 4/18/09 vs. ‘10
o Starter N as M'%\,'?w%.!‘ 5/1/09 vs. ‘09

Soil Nitrate in 0-12 in 180 -

- 2010 |
000 5 ; J/”WR//f

Soil Nitrate in 0-12 in
co3B885833888388838
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Adapt-N Applications

Adapt-N can be used for a wide range of N
management practices for corn:

Split applications: Sidedress N rate recommendation

Applications at planting: When are additional in-season
N applications necessary?

Manured fields — Interpretation of a low PSNT: Is
additional N necessary, and how much?

Retrospective evaluation of yields and yield response
to N ... and What if...?.

Learning tool



Conclusion

* N needs can't be generalized

* N needs can't be predicted at the beginning of the
growing season, because of localized variability

« Adaptive management is based on local data and
scientific/practical knowledge

« Adapt-N provides N recommendations and is also
a Learning Tool

Questions as you try it out?
Email Bianca Moebius-Clune bnm5@cornell.edu
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Thank You!

Questions?

Cornell University
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