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IoT (Internet of Things) for Farms and Ranches  

The Situation 
Farmers and ranchers recognize the many benefits 
from knowing physical and environment conditions 
of their assets. Knowing the soil and ambient 
temperature, humidity and moisture in their crop 
fields are essential in monitoring crop growth and 
conditions. Monitoring livestock locations, 
movements and movement patterns in pastures are 
important to ranchers, and currently requires 
significant time and labor. LoRa uses license-free 
radio frequency bands 915 MHz (North America). 
LoRa enables long-range transmissions (more than 
6 miles in rural areas) with low power consumption. 
NDSU Extension personnel demonstrated the use of 
LoRa monitoring technologies during 2019 with 
educational presentations and field demonstrations. 
 

Extension Response 
A major emphasis of NDSU Agricultural and 
Biosystems Engineering research and Extension is 
focused on precision agriculture technologies and 
practices. During 2019 personnel began 
demonstrating the applications of remotely 
monitoring crop, livestock and equipment assets. 
Wireless and cellular technologies are available to 
remotely monitor assets, but they have some 
disadvantages. Cellular connections are effective 
over long distances, but require economic 
subscriptions. Ethernet connectivity is inexpensive 
and dependable, but requires wired connections. 
Wireless Ethernet connections are only usable for 
several hundred feet. LoRa connectivity has the 
advantage of connecting sensors to the internet up 
to 6 or 7 miles, depending on local conditions. 
Another advantage is there is no operating cost 
associated with the sensors. A limitation of this 
technology is that only small quantities of digital data 
can be sent between sensors and gateways. The 
gateway is a radio transmitter and receivers installed 
in a location that has access to electricity and the 
internet. 
 
 

Impacts 
The Agricultural and Biosystems Engineering 
Department collaborated with personnel at the 
NDSU Central Grasslands Research Extension 
Center and the NDSU Beef Unit on the main 
campus to demonstrate LoRa technology in 2019. 
The initial demonstration used solar-powered GPS 
cattle tags and collars installed on cows to 
demonstrate monitoring animal locations and 
movement patterns. The sensors are effective in 
knowing whether the animals are inside fences and 
are moving. The information from the sensors is 
available in real-time on Internet Websites or 
cellphones. The sensors can be programmed to 
send text messages or emails to provide 
notifications when specific conditions are met.  
 
There are a wide variety of sensors available at 
relatively low costs. Examples of sensors are: soil 
moisture, soil and ambient temperature, CO2 
emissions, rainfall, wind speed, tank liquid levels, 
motion, GPS location, open/closed doors, grain 
temperature, electrical use and many others. 
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Public Value Statement 
LoRa (Long Range) is a low-power wide-area network (LPWAN) technology. This wireless connectivity can be 
used to monitor farm and ranch assets such as stored grain, livestock location and remotely stored equipment. 
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