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Introduction 
In modern agricultural systems, multiple types of fences are used to contain and manage livestock. 

Conventional fences are static tools that are very effective in controlling animal ingress or egress 
but fail to offer managers the flexibility they need to optimize the physiological requirement of the 
vegetation with the nutritional needs of foraging animals (Anderson, 2007)

Traditional fencing is often delayed by procedural and logistical barriers (e.g., NEPA, archeological 
clearances, contracting, labor availability, etc.)
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Technology using animal behavioral modification 
Virtual fence: is a structure serving as an enclosure, a barrier, or a boundary without a physical barrier

Virtual fencing (VF) 

q Less expensive 

q Less logistically challenging

q Less labor intensive 

q Management to the animal level
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Proximity Sensing 
(ground-based transmitters)

GPS Coordinates

• “Fenceless” fencing is not a new concept, but technological progress has improved the 
feasibility

Anderson, 2007
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Designated boundaries in a given 
area 

VF collars trigger auditory and 
sensory cues to the cattle if 
cattle trespass the determined 
boundary

Sensory Stimuli

Animal Welfare Concerns 
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a, b Means within rows with different superscripts differ.

Item Run 1 Run 2 Run 3 Run 4 Run 5 Largest 
SEM

P-value

Collar off Collar on Collar of 

Time spent in VF, % 62.7a 22.7b 18.6b 12.2b 33.6a,b 8.766 < 0.01

• During run 5, if a cow did not attempt to reach the feed, it was 
encouraged to reach the feed at the end of the run. 

• All cows successfully reached the feed. 

• Feed attractant trial on cattle behavior 

Ranches et al ., 2021
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a, b  Means within rows with different superscripts differ.

Behavior
Run 

1
Run 

2
Run 

3
Run 

4
Run 

5
Largest 

SEM
P-value

Collar off Collar on Collar off

Eating, % 47.7a 3.85b 0.955b 1.34b 24.0a,b 6.943 < 0.001
Idling, % 21.9b 52.3a 54.9a 57.8a 36.6a,b 6.95 < 0.01

Running/trotting; 
head shaking, %

0.00b 5.54a 1.60b 0.800b 0.00b 0.815 < 0.001

• Feed attractant trial on cattle behavior 

Ranches et al ., 2021
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a, b Means with different superscripts differ for AS.

x,y Means with different superscripts differ for ES. 
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o Auditory (AS) and electric 
(ES) stimuli applied to cows 
during runs 2, 3, and 4 
followed the same pattern 
and were positively 
correlated in all runs (r = 
0.88; P < 0.001). 
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• Feed attractant trial on cattle behavior 



The objective of this study was to evaluate the effects on blood markers 
associated with stress and inflammatory response, when cattle are fitted 

with automated VF collars where sensory cues were automatically 
triggered by cattle location based on GPS coordinates. 

It was hypothesized that the use of VF would not negatively impact these 
markers as it is expected that cattle will rely primarily on the neutral 

stimuli (i.e. auditory stimuli) provided by the virtual fence. To the best of 
our knowledge, this is the first study to evaluate such parameters. 

Objective and Hypothesis 



Material and Methods  

1. Animal Selection and Handling: 
o ���������������	���
�����������
�
������������������������������������(BW: 595 kg ± 

10.3) with or without their calves (n = 21 and 19, 
respectively for lactating and dry cows) were 
randomly selected from the Eastern Oregon 
Agricultural Research Center (EOARC).

o Cows had no previous experience with a VF and 
were familiar to grazing extensive permanently 
fenced sagebrush rangeland pastures 

o The current study focused on the training phase (5 
days) of the larger study, aiming to evaluate the 
effects of VF on blood markers associated with stress 
and inflammatory response


