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Invisible Fence – A tool to 
optimize grazing management 

in Florida

João Vendramini

Professor – Forage Specialist
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Grazing
João Vendramini 

• Additional source of income to landowners

• Promote plant diversity

• Increase nutrient cycling 

• Ecosystem services?

Grazing
João Vendramini 

• Recent release of a series of grazing 
terminology with little or no scientific 
evidence of benefits to grazing systems 

• Holistic grazing
• Savory grazing
• Intensive grazing
• Adaptive Intensive Grazing
• Adaptive grazing management (AGM)
• Mob grazing
• Etc………

Grazing
João Vendramini 

“the vast majority of experimental evidence 
does not support claims of enhanced 
ecological benefits in intensive rotational 
grazing compared to other stocking strategies, 
including the capacity to increase storage of 
soil organic carbon.” They concluded that of all 
the practices one may adopt for grazing, 
stocking rate is the primary factor that controls 
the resultant sustainability of rangeland as a 
forage source. 

Briske et al. (2014)
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Introduction João Vendramini 

Introduction João Vendramini 

Grazing
João Vendramini 

• Grazing intensity
• Stocking rate (AU/acre)

• Grazing methods
• Rotational stocking
• Continuous stocking
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Virtual Fencing Solutions 
for Regenerative 

Livestock & Range 
Management

Photo by Juliana Ranches

Virtual Fencing Solutions 
for Regenerative 

Livestock & Range 
Management
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W hen com bined, these three com ponents allow ranchers 
to m anage their livestock virtually in rem ote and difficult 

terrain.

Cattle Rider Base Station Herd M anager

O n-anim al 
device that tracks 

and applies 
stim ulus.

Light infrastructure 
enabling rem ote 

operations.

Custom  software that allows 
planning and m onitoring of 

herd m ovem ents.

A tool that can solves different problem s for different producers, providing m ultiple values. 
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Vence LoRaW AN Base Station

• Base Stations com m unicate with collars using 
LoRaW AN technology –ISM  Band. 

• Cellular Backhaul bridges collar data to the 
internet.

• Solar Panels allow independent operation in 
rem ote areas.

• Depending on the ranch topography, a base 
station has the capability to provide coverage 
for 10,000 acres or m ore.

• Designed to last 10+ years in the field with little 
to no m aintenance.

1
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• Radio Chip com m unicates with and receives 
instructions from  Base Station.

• G PS receiver determ ines anim als' position in 
relation to Vence boundaries.

• If the anim al encroaches on a Vence boundary, 
the collar deploys sound stim ulus followed by 
sound + shock stim ulus.

• The collars m em ory capacity allows 
autonom ous operation even when out of range 
from  Base Stations. 

• Battery life depends on usage:

• Daily M oves: 3-6 m onths 

• W eekly M oves: 6-9 m onths 

• Tracking O nly: 24 m onths 
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How  does virtual fence w ork?

• Anim als m anaged via pressure applied by the 
collar based on location.

• W hen anim al first approaches a boundary a 
sound warning is applied.

• If anim al continue to encroach, a sound plus 
aversive stim ulus is applied.

• Anim als are trained to turn away from  the 
collar pressure and return to the herd.

• Virtual fence line is a “one-way gate” anim als 
receive pressure leaving the inclusion zone 
but receives no pressure when returning.

• W hen anim al returns to the inclusion zone the 
virtual fence turns back on.
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a, b Means within rows with different superscripts differ.

P‐value
Largest 

SEM
Run 5Run 4Run 3Run 2Run 1Item

Collar of Collar on Collar off

0.850.1091.401.301.301.251.40Chute score

0.370.2441.901.851.801.452.10Chute exit velocity, m/s

< 0.0010.1971.25b1.30b1.60b3.65a1.45bCollar fit score

Animal Behavior

Ranches et al. (2021)

a, b,c  Means within rows with different superscripts differ.

P‐value
Largest 

SEM

Run 

5

Run 

4

Run 

3

Run 

2

Run 

1
Behavior

Collar offCollar on Collar off

< 0.0016.94324.0a,b1.34b0.955b3.85b47.7aEating, %

0.305.0919.96.6512.05.6010.8Browsing, %

< 0.016.9536.6a,b,c57.8a54.9a52.3a21.9cIdling, %

0.304.0118.826.024.917.815.9Walking, %

0.171.0180.2501.700.9703.500.466Head shaking, %

0.151.2400.2522.830.8884.010.485Walking; head shaking, %

0.850.9620.000.880.921.140.00Running/trotting, %

< 0.0010.8150.00b0.800b1.60b5.54a0.00b
Running/trotting; 

head shaking, %

0.010.2400.00b0.235b0.232b1.08a0.00bJumping, %

< 0.010.4050.00b0.00b0.927a1.86a0.00bJumping and head shaking, %

0.020.3070.00b0.00b0.232a,b1.25a0.00bBucking and running, %

Animal Behavior

Ranches et al. (2021)

P‐value
Largest 

SEM

Day

7

Day

6

Day

5

Day

4

Day

3

Day

2

Day

1

Day

0

0.0022.799.90b12.60b7.80b14.00a,b14.50a,b13.20a,b17.20a,b24.60aAuditory stimulus, count1

<0.00010.6870.545b1.60b0.90b1.90b1.90b2.70b2.60b14.60aElectric stimulus, count1

Animal Behavior

Ranches et al. (2021)
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Ranches at el., in prep

Animal Behavior

Control

Control

Control

VF

VF

VF

Virtual Fence - Florida

Jim Strickland – Blackbeard Ranch 
NRCS – CIG Grant 
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Grazing Method Trial ‐ Ona

Grazing Method Trial ‐ Ona

Grazing Method Trial ‐ Ona
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Grazing Method Trial ‐ Ona

P valueSERotationalContinuous

0.450.080.00.1ADG (lb/d)

0.820.35.75.6BCS initial

0.940.35.85.8BCS final

0.470.10.10.2BCS change

Thank you 
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