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Digital Agriculture (IoT in Ag)

Image courtesy of New Holland

Food, Agricultural and Biological Engineering

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 



U.S. Precision Ag Trends

Variable-rate Technology (VRT)
• Variable-rate fertilizer and lime (high adoption; >50%)
• Variable-rate seeding of corn (>25% adoption) 
• Variable-rate seeding of soybeans (quickly growing in adoption)

Digital Tools
• New summary analytics for agronomic and business evaluation  (farmer have interests; >10%)
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Technology advancements



Precision Ag 
Services Offered
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2017 CropLife / Purdue University Retailer Survey



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).

#NutrientIntel#4Rs
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Presentation Notes
1-pass; 2 productsVarious tools today able to meter 2 or more products independently.  Therefore, Rx’s can be executed independently versus formulation of a blended source.



Mid-season (V6-V10) application of N (urea) in corn

Rate controller with 
VRT and automatic 
swath control 
technology
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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.



P Rx K Rx

VRT + Automatic 
Section Control

Capability to execute 2 
prescription maps.
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Precision nutrient management.



As-Applied Data

Move from one 
machine to another

SYNC with multiple 
machines in the 

same field
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Costs Straight Rate Variable Rate

MAP $4,223 (210 lb/ac) $2,788 (140 lb/ac)

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

Spread 
Charge

$489 ($5/ac) $537 ($5.5/ac)

Total $7,648 $6,090

VR Fertilizer ROI: 

$1,558 ($15.95/ac)

P & K Application

1. Data 2. Information 3. Knowledge

Food, Agricultural and Biological Engineering
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Presentation Notes
Rates are based on 2 year crop removal rates:MAP - $410/tonPotash - $285/ton$5.50/ac spread charge  $540 vs $5/ac Straight rateOver-applied and OVERSPENT in some areas



Nutrient management and planning with data



Farm Digital Toolbox
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#NutrientIntel

APPs / Data Collection

• Climate FieldView Cab
• Farmobile
• Raven SlingShot
• MyJohnDeere
• Encirca
• CropMetrics
• AirScout
• GeoVantage

Software

• SMS Advanced
• Beck’s FarmServer
• Encirca
• Pix4D
• ArcGIS
• BOX
• ADC Account

Presenter
Presentation Notes
Precision nutrient management.



April Bare Soil Image
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• Precision nutrient management complex to implement.

• High resolution soil maps - soil OM , CEC, water holding capacity, and texture.



Data-based Decision Making
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Parallel to personal financial tools



Apps for P & K Management
Tools to increase application efficiency, assist in 
rate/timing decisions, documentation, calibration, etc…

Industry Apps for P/K

Ohio Apps

PLOTS – On Farm Research for P/K.

FERT – Fertilizer Calculator.

SPREADCAL – P/K Spreader Calibration. 

AgWorld Sampling App – Assist in intensive soil 
sampling jobs/management. 

IPNI Crop Nutrient Removal Calculator – Estimate 
crop nutrient removal for a variety of crops.

AgPhD Fertilizer Removal App – Calculate nutrient 
amounts needed for yield target.

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

Food, Agricultural and Biological Engineering

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


Data layers available after planting

These data layers bring quantifiable value to the farm.
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Historical yieldHD soil samplingBare soil imageryDelineated zones – elevation, slope, etc..Pre-plant NVRT P/KGuidance lines



“Terra” Project
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39 different file types

2475 different files

60.2 Petabytes for the field

@OhioStatePA

− *.TXT
− Shapefile (*.shp)
− *.XML
− *.DAT
− *.agdata
− *.yld
− *.gsd
− *.rbin
− *.log
− Many others…

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



Data organization and access…



Example: Field Collected Data

As-Applied Map 
(Fertilizer)

SOURCE: Raven Viper
FILE FORMAT: *.rbin

FILE ELEMENTS:
− Date
− GPS locations
− Applied rate
− Elevation
− Ground speed
− Product
− Other…

In-cab
Display

Farm Mngt
Software



“Directed” Sampling and Scouting Sites
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COLLECT IN-SEASON DATA

#NutrientIntel#4Rs
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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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Planter Applied Fertilizer Side-dress N
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2018 N Applied Summary Report



Software Platforms & In-field Sensors
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Platform Functionality
• Precision Ag Services including imagery
• Enterprise Resource Planning (ERP)
• Benchmarking
• IoT integration



IoT – Nutrient Sensors

https://teralytic.com/
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SUMMARY

#NutrientIntel

New opportunities to maintain field 
records + generate new insights.

Precision Ag adoption continues to 
increase in US.

Food, Agricultural and Biological Engineering@OhioStatePA

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



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
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