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Digital Agriculture (loT in Ag)

Lmm -

k‘

( |} R

Main Menu

@ About
@ Plot Generator

. - = ; -
AN, F - s s 2 i # Trials (Login)
AR, s : . d o 1

AN s - -
S .

L push History

@ Faos

N\ \
\\\ RO N
ANMARNN
\\\\\\\

Image courtesy of New Holland



Presenter
Presentation Notes
The fully connected farm – Multiple brands of equipment, software, and services seamlessly generating, sharing, analyzing, and using data.
Farmers are able to easily manage data, receive recommendations from multiple advisors; fully utilizing technology built into equipment to manage plants, not fields 
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U.S. Precision Ag Trends

Variable-rate Technology (VRT)

* Variable-rate fertilizer and lime (high adoption; >50%)

e Variable-rate seeding of corn (>25% adoption)

e Variable-rate seeding of soybeans (quickly growing in adoption)

Digital Tools

 New summary analytics for agronomic and business evaluation (farmer have interests; >10%)

T B;\?;:\R ° Y
) THE ST =] syngenta =) = indigo
I: erc-sysTems  <yFarmerskdger FARMERS  WINFIELD

BUSINESS NETWORK SOLUTIONS



Technology advancements
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B Never offered/Don't know Don't offer now, but did Will offer by 2020 Offer now
Field mapping (with GIS) _ 5% 78%
VRT fertilizer or lime presc -% 82%

L. VRT fertilizer appl _3'}5 81%
Precision Ag VRT lime appl  [EORIE 67%

: VAT pesticide appl  [IIIINSGAII 2% 17%
Services Offered _
VRT seeding presc _ 10% 56%
Yield monitor sales/support _ 7% 41%

Yield monitor and otherdataanalysis [ 33%  11% 57%
Satellite/aerial imagery _ 12% 59%
Uav A 27% 32%
Guidance/autosteer sales and support _ 3% 36%
Grid or zone soil sampling | 15% 3% 82%

2017 Croplife / Purdue University Retailer Survey
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FIELD EXECUTION CONSIDERATIONS
2 Fertilizer Sources with 1 Pass

MAP Rx --- 0 to 336 kg/ha Potash Rx --- 0 to 336 kg/ha

Most companies offer solutions to carry and independently meter 2 or more

products on their fertilizer application equipment today (NO need for blending
fertilizer sources).

H4ARs #Nutrientintel


Presenter
Presentation Notes
1-pass; 2 products
Various tools today able to meter 2 or more products independently.  Therefore, Rx’s can be executed independently versus formulation of a blended source.
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Mid-season (V6-V10) application of N (urea) in corn

Rate controller with
VRT and automatic
swath control
technology

Dual or multiple bins



Presenter
Presentation Notes
Example mid-season application of N (urea).  Becoming more common to apply N to corn in split applications with an application at Mid-season (V6-V10) to late-season (V10-R).  Reduces risk of N loss from the applied N.
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VALMAR

T-10

VRT + Automatic
Section Control

Capability to execute 2
prescription maps.



Presenter
Presentation Notes
Precision nutrient management.
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As-Applied Data

Move from one
machine to another

SYNC with multiple
machines in the
same field
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Fertilizing Prescription (Dry) 2017 - 5 - MAP

P & K Application

Costs Straight Rate Variable Rate

[ 240.0( 3.42 ac)

MAP $4,223 (210 Ib/ac) $2,788 (140 Ib/ac) M 230.0( 3.15 ac)

W 220.0( 2.63 ac)
9 210.0(40.33 ac)

Potash $2,936 (210 Ibs/ac)  $2,765 (199 Ibs/ac) 1

Spread $489 ($5IaC) $537 ($55Iac) rescripon (Dry) 201Ié = Potash
Charge
Total $7,648 $6,090
VR Fertilizer ROI:
Target Rate(Mass)
$1 ,558 ($1 595/aC) =;gg.g(éb§c_)cl>§ acg

[ 250.0( 0.04 ac)
240.0( 0.33 ac)

230.0C 0.72 ac)
1. Data I I 2. Information I I 3. Knowledge | 2200 a9

130.0(13.29 ac)



Presenter
Presentation Notes
Rates are based on 2 year crop removal rates:
MAP - $410/ton
Potash - $285/ton

$5.50/ac spread charge  $540 vs $5/ac Straight rate

Over-applied and OVERSPENT in some areas



Nutrient management and planning with data
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Farm Digital Toolbox

APPs / Data Collctir

e Climate FieldView Cab e SMS Advanced

* Farmobile * Beck’s FarmServer

e Raven SlingShot

 MylJohnDeere S

* Encirca * Pix4D

* CropMetrics * ArcGIS
* AirScout N :10)'¢

) REQYAMNLIEE  ADC Account

Precision Ag



Presenter
Presentation Notes
Precision nutrient management.
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April Bare Soil Image

* Precision nutrient management complex to implement.

* High resolution soil maps - soil OM, CEC, water holding capacity, and texture.
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Data-based Decision Making

Spend Anﬂlysis 2 accounts included o

NOV 2018 Y =

BLOOBE
DOELB0 ¥
E e T
2026 :

View Analysis

Nitrogen Status

Manitor available nitrogen
to take action and prevent
yield loss with Climate
FieldView™ Pro.



Presenter
Presentation Notes
Parallel to personal financial tools
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Apps for P & K Management

Tools to increase application efficiency, assist in

. . . ) : Ohio Apps
rate/timing decisions, documentation, calibration, etc... PP

OnMRK - Application Documentation,
Spread/no-spread management.

Industry Apps for P/K

AgWorld Sampling App — Assist in intensive soll
PLOTS — On Farm Research for P/K.

sampling jobs/management.

IPNI Crop Nutrient Removal Calculator — Estimate

crop nutrient removal for a variety of crops. 3 FERT — Fertilizer Calculator.

AgPhD Fertilizer Removal App — Calculate nutrient

amounts needed for yield target. SPREADCAL — P/K Spreader Calibration.

SprReapCaL
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Field Data Management

App

Ohio State
PLOTS

0

FieldView

CLIMATE

FieldView
Cab

Details

Available from: OCV LLC

Operating system: Android /105

Description: Create replicated on-farm trials to compare hybnds, fertilizer rates, stand
counts, and more. Provides statistical compansons and summary reports.

Cost: Free

Account needed? No

Available from: The Climate Corporation

Operating system: &ndroid /105

Deszcription: Connected suite of digital ag tools. Tracks rainfall, fizld heaith, nitrogen
status, yield analysis, and récent actvities. Includes delivery of weather information
Paid subscnption required to access some funclionality.

Cost: Free

Account needed? Mo

Available from: The Chimate Corporation = US

Operating system: Android /105

Description: Digital tool for visualizing planter and harvest field data while supporting
field scouting. imagery, and soil data layers

Cost: Free

Account needed? No

Weather
App

The Weather Channel

Thi

Weather
Channel

AccuWeathern: Weather Forecast
& Real Time Reports

Food, Agricultural and Biological Engineering

Diatalls

Available fram: The Weather Chonnel

Operating system: Android /105

Dazcription: View local and national fofecasts, cunment weathar
conditions, and wiaiher maps

Cost: Free

Account neseded? Mo

Available from: Accuweaiher

Operating system: Andioid /105

Dascription: View manute-by-minule precipitabon forecast
yper-localized to your fanm and feeld

Ciost Free

Account needed? Mo

Weather Underground:
Forecasts

B

‘Weather by WeathaerBug

N

Available from: Wealtfher Underground
Qperating system: Andioid (105
Description: View b
mberactrée radas, 5al
Cost Frae

local weather Toracasts in addition 19
ellite maps, and severa weather alerts

Account needed? Mo

Available from: WealherBug

Qperating system: Androd (105

Dascription: Pronvides fast weather aléis while wewing real-ime
weather conditons and houry forecasts

Cost Free

Account neededT o

Source: https://ohioline.osu.edu/factsheet/fabe-55202 (87 total listed APPs)

- Includes a listing of 41- Nutrient Information and Calculators, 5 - Equipment Setup, 4 - Nozzle and Orifice Selection, 5 - Record Keeping, 6 - Soil

Sampling, 4 - Field Data Management, 16 - News and Information, 4 - Weather and 2 - Area APPS.


https://ohioline.osu.edu/factsheet/fabe-55202

D@ THE OHIO STATE UNIVERSITY Food, Agricultural and Biological Engineering

Data layers available after planting

Rate (Count)

These data layers bring quantifiable value to the farm.



Presenter
Presentation Notes
Historical yield
HD soil sampling
Bare soil imagery
Delineated zones – elevation, slope, etc..
Pre-plant N
VRT P/K
Guidance lines
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“Terra” Project

39 different file types

- *TIXT

2475 different files - Shapefile (*.shp)
- *XML

- *.DAT

- *.agdata
60.2 Petabytes for the field - *yld

-  *.gsd

- *.rbin

- *log

- Many others...

o @OhiostatePA 0 @OhioStatePA



Presenter
Presentation Notes
25% of collected data was assessed as valuable.


! Verizon & 1:18 PM @ 7 % 98%

<2017 Terra Project

FOLDERS

El Terra Project
607.09 MB

FILES

FIEIDVIEW Harves Summary

5

97.5 226 19.8% 22,035 1,300,449

Harvest S...ary 20175 | Image 201...9-18-705
JPG PDF PDF PNG

SYEIDVIEW Flaniing Summary

99.3% 99.6% 95.5% 5.0% 29.4% 65.5%

Image 201...4-45-314
PNG PNG

roge 201-4-40°860 . [ FlntineS-av 2917} Bata organization and access...

see

E All Files @ Recents @ Offline ﬁ Favorites



B Example: Field Collected Data
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“Directed” Sampling and Scouting Sites

Food, Agricultural and Biological Engineering
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COLLECT IN-SEASON DATA

3:51PM

FH i m .

Field Pin

39.95897151068
-83.41987601489

H#4Rs #NutrientIntel


Presenter
Presentation Notes
Collect in-season crop and soil intel that are georeferenced.  Includes soil, root, tissue and other plant samples along with images.  Data stored in the cloud and accessible through APPs.
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Feedhack '

MNate Douridas (OSUFSR) W

Fd Field Anal Overview  Compare
h e nalyzer BB p

B 2017 NH3: Application A% Layer: As Applied Rate v

Satellite

04/10/2017 &F LEGEND :} : Map

AVERAGE
140.48 Ibfac

AVG, SPEED
454 mi,/h

AREA WORKED
1341 .. x

April Moy | June | July August September October MNovember |

2016 Decamber January February March April 018
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& Field Analyzer - Operations Cent X + - X
&« c A https://my.deere.com/map#fieldAnalyzer?compare= 1e11 @& e ] A 8
Feedback
b ‘E Q ‘ Brett Kenworthy (Ebberts) v
-

Eud i = Overview Compare
B Field Analyzer 73 p:
B 2018 6-18-6: Application v Layer: As Applied Rate v B 2018 28: Application v Layer: As Applied Rate

LEGEND ] (-] Map Satellite LEGEND (1] Map

64 ]
5.69 B |

Field Analyzer Beta [£

Field Analyzer Beta [Z

Mare A More A~
05/01/2018 05/24/2018
AVERAGE AVG.SPEED AREAWORKED TOTAL APPLIED AVERAGE AVG. SPEED AREAWORKED TOTAL APPLIED
513 galfac 4.65 mi/h 125.56 a 643.64 gal 46.22 galfac 6.03 mi/h 127.78 ac 5,9058? gal

Planter Applied Fertilizer Side-dress N
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Y JoHN DEERE Operations Center

Field Name: T-3

Client Name: Ebberts Farm Name: Tom Fulton

28 5/24/18 1:02 PM - 5/24/18 7:50 PM

| PRODUCT TARGET RATE TARGET TOTAL AVG RATE TOTAL APPLIED AREA |
28 46.22 gal/ac 5,905.87 gal
TOTAL APPLIED 46.22 galfac 5,905.87 gal 127.78 ac
6-18-6 5/1/18 10:17 AM - 5/1/18 4:43 PM

| PRODUCT TARGET RATE TARGET TOTAL AVG RATE TOTAL APPLIED AREA |
6-18-6 5.13 gal/ac 643.64 gal

TOTAL APPLIED 5.13 galfac 125.56 ac

TOTALS 253.34 ac

2018 N Applied Summary Report
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Software Platforms & In-field Sensors

=

JoHN DEERE

| 4G CORTEVA

® agriscience
n EFC-SYSTEMS’

@ NSST Software WINFIELD

Part of Sroagrica My_]ohn Deere

’

| Platform Functionality
MONSANTO * Precision Ag Services including imagery

Enterprise Resource Planning (ERP)
('~ THE CLIMATE
X CORPORATION'

 Benchmarking
* |oT integration
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loT — Nutrient Sensors

L R Rl ctos://teraiytic.com] *|©® o

& teralytic [t

. Microclimate Air Temperature
THE WORLD'S FIRST b | , SuRFACE L
WIRELESS NPK SENSOR . ) Humidity

Get the most detailed soil quality data available, via a s - < F. |_| g ht
single probe with 26 sensors reporting soil muis:iure. e

salinity, and NPK at three different depthsias well as

aeration, respiration, @irterperature; light, and

humidity.
No wires. Nothing to eatch or snag. Easy to install and SOI' SEHSDrS 50” V C” Stl_. I'E
built to stand up to the wear and tear of your farm. GIN. 181N, 36IN DEFTHS o
Learn More — {1 SCM, 45CM, 91CM) SE[| Ir‘llt}‘r
Pre-Order Your Probes Now 5 [:] ” Tem D e raT. L,I re
pH
MNitrate
Potassium
Phosphorus
https://teralytic.com/
Gas Sensors Aeration (05)
18IM / 6IN DEPTHS . ) )
(45CM 7 15CM) Respiration (CO,)
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SUMMARY

Precision Ag adoption continues to
increase in US.

Growing opportunities to utilize
imagery and digital technologies
during the season.

New opportunities to maintain field
records + generate new insights.

#Nutrientintel
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Digital Agriculture
Providing solutions to meet world demand

John Fulton

Fulton.20@osu.edu
334-740-1329
@fultojp

Ohio State Precision Ag Program

www.OhioStatePrecisionAg.com
Twitter: @OhioStatePA

Facebook: Ohio State Precision Ag

Precision Ag
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