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What is loT (Internet of Things)?

A network of interconnected things/devices embedded
with sensors, software (intelligent), network connectivity

and necessary electronics.

How loT works ?
Enables to collect, exchange,
analyze data based upon the
built-in analytics (Artificial
Intelligence, Machine
Learning, etc.)

Actuators
INTERNET

Suggests and/or triggers an

action plan

Increased farm productivity and environmental stewardship
through enhanced operational efficiency



Why loT (Internet of Things)?

World Population (9.5b by 2050)

Demand for Food, Fiber and Fuel to Double

Another Green Revolution Needed

(Technological Revolution)

Application of Al, 1oT and other Emerging
Technologies for Ag Systems

More Efficient Utilization of Natural Resources
Better Timely Effective Management Decision Making

Further Increasing Farm Productivity and Minimize Environmental Impacts
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Irrigation scheduling in an avocado farm reducing the water cost by 75%
https://www.youtube.com/watch?v=1D004L GKKiY

2016
Fallbrook, San Diego, California US



https://www.youtube.com/watch?v=1D0O4LGkKiY

USDA/NRCS Support to loT

« Hackathon on Ag Applications at the World loT
Conference

* On-Farm Trials on Innovative Technology

« IBM -USDA Innovation Session on Agriculture and
Conservation Platforms

Several Traditional ClGs

1. the Next Generation Technology for Monitoring Edge-of-Field
Water Quality in Organic Agriculture at the Colorado State
University;

2. the Internet of Agriculture (IoAg) Network and Services Platform
at the White River Irrigation District, AR; and

3. Ultilizing Deep-rooted Cover Crops to Enhance Water Quality, Soil
Health, and Farm Profits While Reducing Soil Compaction in
Coastal Plain Region at Clemson University, SC.



http://nrcs.maps.arcgis.com/apps/Shortlist/index.html?appid=0d3905be706d4d4e8b928543db49c530
http://nrcs.maps.arcgis.com/apps/Shortlist/index.html?appid=0d3905be706d4d4e8b928543db49c530
http://nrcs.maps.arcgis.com/apps/Shortlist/index.html?appid=0d3905be706d4d4e8b928543db49c530
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Cover Crops




Cover Crop for VWeed Suppression

Cover Crop Rolled and Terminated Prior to Planting



Effect of Residue Cover on Weed

Seed Soil Bank

e Reduced light reaching
soil surface

* Reduced temperature
fluctuations in the upper
soil profile

* Release of chemicals
inhibit germination of
small seeded weeds




Cotton Strip Plots
w and w/o cover crop

- | Cotton without rye
| cover crop.

Cotton with rye
cover crop.




GIG Project 2017-2020

Utilizing Cover Crops to Improve Water
Quality and Reduce Soil Compaction in
Coastal Plain Region

Matural Resources Conservation Service

The Univeré{gf of Georgia
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CIG Project Obijectives

e Establish cover crop demonstration sites in
South Carolina and Georgia.

 Evaluate the impacts of cover crops on water
infiltration, holding capacity, and quality.

e Implement training programs for county agents,
growers, consultants on benefits of cover crops
and water storage and quality.

e Develop loT (Internet-of-Things) system for
collecting soil moisture and water run-off from
test sites.



ClG Project Methods:

* An Environmental Quality Monitoring site was
established at Edisto REC in 2018.

e A six-acre field was subdivided into six one-acre
sections (~100 by 500 ft).

e Each section was bermed to prevent water
from entering from a neighbor section.

* At each outlet,a H-flume system was installed
to measure and capture a portion of the run-off
from each section



ClG Project Methods (cont)

* A rye crop was seeded
in the fall in 3 of the 6
sections.

e Cover crops were
terminated using
herbicides in the spring
of the following year.

e The cash crop (cotton
or soybean) was planted
after termination.
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Components of an loT System:

» Sensor/control device

* Microcontroller/Firmware

¢ Communication System among components
(Radio)

e Connection to the Internet (WiFi/Cellurar)

* |Internet server to receive/store data

* Website to display data

* Mobile App



Our loT systems:

* Wireless sensor network
- LoRa Radio + WiFi

e Cellular network



Demonstration site at Clemson

\ Field: F16-North, Edisto REC
N Elevation (ft.)
| “*“6%”‘ 1. 326
2. 318
3. 376
4. 312
5. 325
6. 310
7. 1322
8. 309
9. 319
\ 10. 309
k11, 317
\12. 309




Flumes at UGA-Tifton




H-Flume design
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eTape Sensor Calibration

eTape Calibration
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0.75 ft (9 inch) H-Flume Discharge Function
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-Flume field setup




Runoff Event




Water Quality Samplin




Coordinator

Wireless Sensor Network ”End Node
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Soil Moisture Monitoring (Cellular)




Soil Moisture Monitoring System- Grower
Field (Cellular)




Arduino-based devices
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Printed Circuit Boards (PCB)
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Runoff Hydrograph from flume #6 (9/28/18)
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Soil Moisture data
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Weather data
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Mobile App (ThingView)
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loT for Irrigation Automation

End Node | End Node 2

Coordinator

End Node 4




Summary

* loT,Al and other emerging technologies can
contribute significantly in improving agricultural
operations (2"¢ Green Revolution)

 Several working examples of agricultural
applications

* USDA/NRCS is getting involved in these
technologies slowly but surely

e Learn more, get involved, and explore the
possibility of incorporating them in your work
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