Precision Agriculture and
Farm Monitoring

Overview

LoRa-based mesh networking offers compelling advantages for agricultural operations where
cellular coverage is unreliable or cost-prohibitive. Meshtastic nodes deployed across farmland
provide low-bandwidth telemetry, communication, and monitoring at a fraction of the cost of
commercial cellular IoT solutions. Note that Meshtastic is best-effort and low-bandwidth: it suits
periodic telemetry and short text, not high-rate real-time data.

Livestock Tracking and Geofencing

GPS-equipped Meshtastic nodes mounted on livestock collars - most commonly on T-Beam boards,
which include an integrated NEO-6M/NEO-M8N GPS module - enable continuous location reporting
without cellular subscription fees. A base station node at the farm headquarters receives position
packets and feeds them into a mapping interface such as ATAK, Home Assistant, or a custom Node-
RED dashboard.

Geofencing alerts can be implemented at the base station: when an animal reported GPS
position falls outside a defined polygon (a pasture boundary, for example), the system triggers an
alert via MQTT, SMS gateway, or on-screen notification. This is particularly valuable for detecting
fence breaks, predator pressure causing herd movement, or animals that have wandered onto
neighboring properties.

Battery life on collar nodes is a primary concern, and the figure depends heavily on configuration -
duty cycle, GPS use, sleep mode, and battery capacity. As an estimate, a T-Beam operating at
standard Meshtastic intervals (15-minute GPS intervals, low transmit power) can achieve roughly 3-
7 days on a 2000 mAh battery; the T-Beam's ESP32 and active GPS are relatively power-hungry,
and real-world results vary widely with GPS-sleep behavior and power management. Longer
intervals (30-60 minutes) or low-power deep-sleep firmware modifications extend this significantly.
A sleep-optimized sensor node (no GPS, infrequent transmits) with a larger battery or solar can run
for months on the same platform - so battery-life figures elsewhere in this library that cite months
versus days reflect these different duty cycles, not a contradiction.



Soil Moisture Sensor Nodes

MeshCore and Meshtastic sensor variants can interface directly with capacitive soil moisture
sensors (such as the widely available v1.2 capacitive sensor module). Capacitive sensors are
preferred over resistive types because they do not corrode in soil. The sensor outputs an analog
voltage proportional to moisture content, which is read by the node ADC pin and encoded into a
Meshtastic telemetry packet.

A network of soil moisture nodes at multiple field locations provides a soil moisture map updated at
the nodes' reporting interval. Combined with weather station data (temperature, humidity, rainfall),
this informs variable-rate irrigation decisions. Published research on variable-rate irrigation puts
typical water savings at roughly 12-16%, and up to about 28% in cases of severe prior over-
watering, compared to scheduled irrigation (source: WSU Irrigation, VRI fact sheet, as of 2026-06-
08).

Remote Grain Bin Monitoring

Grain stored in bins is at risk from elevated temperature and humidity, which accelerate spoilage
and can cause dangerous grain dust explosions if hot spots are not detected. Meshtastic nodes
equipped with DHT22 or SHT31 temperature/humidity sensors mounted inside grain bins report
conditions continuously to the farm base station. Act on a localized hot spot early: a rise of only a
few degrees above the surrounding grain (roughly a 2-5 C rise above prior readings, or a
differential greater than about 5-10 F / ~3-5 C between adjacent sensors) is the standard hot-spot
indicator and should trigger aeration fans - do NOT wait for a large rise above ambient or a high
absolute temperature, by which point spoilage and self-heating may already be well advanced.
Mesh monitoring is an aid, not a substitute for routine physical grain inspection and proper aeration
management; grain-dust explosion and engulfment hazards require dedicated safety controls.

Ranch Hand Communication Over
Large Acreage

On large acreage operations (1,000+ acres), ranch hands working in remote areas often have no
cellular coverage. Meshtastic handhelds provide text communication across the property using the
LoRa mesh. Meshtastic is best-effort: a message sent while the path to the recipient is broken is
generally lost, not automatically delivered later. Reliable store-and-forward requires a dedicated,
mains-powered ESP32+PSRAM node (such as a T-Beam or T3S3) configured as a Store & Forward
server, the recipient must explicitly request message history, and it does not work on the default
public channel. Without that, treat delivery as best-effort. (FRS/GMRS radios have no store-and-



forward at all, so the mesh still offers an advantage there.)

Cattle drive coordination across multiple pastures, coordination of veterinary visits, and equipment-
location sharing are practical day-to-day uses that reduce wasted travel time.

LoRa Range Advantage Over
Cellular

In rural areas, LoRa's link budget advantage over cellular is significant. A Meshtastic node running
at SF12/125 kHz (about -137 dBm receiver sensitivity) achieves a link budget of roughly 150-155
dB. That budget does not by itself guarantee a given distance: best-case open line-of-sight links
can reach 10-20 km, but only with elevation and good antennas - typical ground-level, standard-
antenna range is a fraction of that. Cellular 10T (LTE-M, NB-l0oT) requires infrastructure that simply
does not exist in many agricultural regions. A well-sited hilltop or grain-elevator repeater can cover
much of a farm with line of sight; obstructed or distant low-mounted sensors may need additional
relays.

Cost Comparison vs. Cellular loT
Plans

A commercial cellular 10T sensor plan typically costs $5-15/month per device plus hardware costs
of $50-200 per node. A Meshtastic sensor node built on a T-Beam or WisBlock platform costs
roughly $25-60 in hardware with zero recurring subscription fees (approximate, verify against
current vendor listings as of 2026-06-08). For a farm deploying 20 sensor nodes, this represents a
saving of $1,200-3,600 per year in connectivity costs alone.

Revision #2
Created 2026-05-03 06:37:18 UTC by Mesh America Admin
Updated 2026-06-10 01:40:22 UTC by Mesh America Admin



