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Sensors for In-Season N Management
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Vegetation Indices:

A Vegetation indices quantify crop reflectance based on reflectance at
particular wavelengths
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Example of NDRE

ABel ow shows how corn 6l ooksé
according to NDRE:

§ NDRE = 0.385 8

Going from VIs to N R

A Several steps in the process, for real-time application:

A Selection of sensor system
A This typically sets algorithm to be used

A Determine Economic Optimum N Rate (EONR)

A Preferred time of application window

A Determine Sufficiency Index (SI) from reference
reflectance data

A Real-time N application
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Active Systems and Algorithm

TrimbleGreenseeke®

A Sensor selection will determine VI to be used as
well as algorithm

A For corn in NE, two algorithms have been
developed:

A Solari

N (Ib/ac) = o p g/TBOX "Y'O
A Holland-Schepers (OptRx system)

N (Ib/ac) = (0 0
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Estimating EONR or ONR

A Several methods existé
A N Models (Maize-N, Adapt-N, Encirca, Fieldview, etc.)
A Field Research
A N removal
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Timing for sensor-based N

A Recommended practice is to apply a base rate of 75-100 Ib-N/ac at or

near planting

A In-season application would follow targeting v8 to v12 growth stages

A why?

A Consider N uptake rate:
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Reference VI

AA reference
Sl calculation
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A Two methods exist for creating a reference VI:
A High-N reference strip: apply 250 Ib-N/ac base rate
A Virtual reference strip: record NDRE values just prior to N
application, select 95" percentile (automatic function in OptRx

system)
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Calculating the Sufficiency Index

A For real-time application, the system will store the reference VI
A The Sl values are calculated on-the-g o by di viding th
youdre applying) values by the

N Application in real-time

A Once we have the previous information, the system will apply the N
algorithm in real-time

A For the Holland-Schepers algorithm, a N response curve might look
something like this (note additional settings available to limit N):
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A Athree year project comparing sensor-based N management with

current grower practices
A Overall goal was to increase fertilizer nitrogen use efficiency (NUE),
and reduce nitrate loss to groundwater
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10-20 mg/i
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A responsive approach, using crop canopy sensors, has been proven
through research to be an effective way to approach EONR, adjusting
for spatial and temporal variation.

The SENSE project
utilized the Ag Leader

OptRx system

A total of 52 field studies

were conducted with .
cooperating growers from Kearney
2015 to 2017 %

Four sites were removed
due to in-season issues
based on input from
growers at annual meeting

| RRRAEARN

ke
*
e




Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A Three treatments:
A Growerdés nor mal N management (r ¢
A Sensor-based N application (base rate + in season)
A High-N reference (non-limiting N rate)

A Randomized complete block design with 6 replications

A Stripwi dt h dependeehuipnent K6rid, anel 8 rovss

A Total study area: 20-30 acres

Randomized, replicated field length strips placed across field to match
grower equipment widths

* Typical base rate (75 to 100 Ib-N/ac) at or before planting with follow-up
application at V8 to V12

Whlte =
250 |b-| N/ac

B|ue =
| l

Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A Data analysis process:

N application data were summarized per fiddohgth strip

Base N and grower applications estimated based on target rates
Asapplied data from Ag Leader monitor used to calculate total N
Yield monitor data were pogirocessed using Yield Editor software and buffered
FLIWNBEAYLFGSt& pnQ 6AGKAY &0NRLHA

Yield data were averaged within fielength strips for grower and SENS&&atments
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| OptRx Applied N | ARHN 2017 Yield

(Ib-N/ac) (bufac)

<50 + <130

51-75 + 151-200

76 - 100 201 - 250

101-125 251 - 300
e >125 + =300
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A Data analysis process:
A SENSE outperformed Grower = green
A Grower outperformed SENSE = red
A PFP, = Pounds Grain per Pound N
A NUE = Pounds N per Bushel Grain
A Profit = (Yield * Corn Price) i (N Rate * N Price)

P $3.65/bu  $0.65/Ib

B $3.05/bu  $0.45/Ib
B $3.15/bu  $0.41/1b

A Differences were statistically analyzed using PROC GLIMMIX in SAS
9.4 (SAS Institute, Cary, NC)

TN EXTENSION

15

Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A 2015 Differences (Grower i SENSE) All sites averaged by year:

Grower N Project SENSE N
Management Management Difference

Total N Rate (lb/ac) 198 A 153 B

0.87 A 0.66 B

Marginal Net Return $72806 A 574197 B

TN EXTENSION

16



17

18

Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A 2016 Differences (Grower i SENSE) All sites averaged by year:

Grower N Project SENSE N )
Management Management Difference

1.08A 0.84 B

Marginal Net Return S502.13 A 5523.99 B
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment

A 2017 Differences (Grower i SENSE) All sites averaged by year:

Grower N Project SENSE N
188 A 1738
234 A 2318
0.81 A 0.75 B

Marginal Net Return $66143 A $65638 B

TN EXTENSION
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment
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Project SENSE

Sensors for Efficient N Use and Stewardship of the Environment
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