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Precision Ag in the Barn and in the Pasture
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Applying Precision Rangeland Grazing Management 
Systems in Western South Dakota

Grazing Systems 
Lack Infrastructure

230 Acres

GPS/Performance
HUB

FEED/MANAGEMENT

Southeast Texas

1

2

3



Livestock and Poultry Environmental Learning Community Webinar Series May 17, 2024

The archived presentation will be available at: https://lpelc.org/archived-webinars/ 2

0.59 Miles

230 Acres

2.41 Miles

South Dakota

Average Pasture Size

3,731 Acres

Wyoming

30,000 Acres

6.84 Miles
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Challenges: Heterogenous Landscapes
1) Topography

Challenges
• Diversity in forage resources 
and minerals

Challenges
• Conditions are dynamic
• Much less control over feed
• Animals are exposed

Low CP

High TDN

Low 
Palatability
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MANAGEMENT 
INTERVENTIONS TO 

ACHIEVE RANCH GOALS

Implementing many 
management 
interventions 

simultaneously

Choosing one high 
leverage solution 
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(Menendez et al., 2024)

“ Does the management 
intervention maintain or 
improve meat quality and  
beef productivity?”

-Dr. Amanda Blair

Virtual Fencing Systems

• Allows users to ‘draw’ fence boundaries
• Animals receive sound/shock stimulus
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Rotational Grazing

Virtual Fencing: Effectiveness
(Ehlert et al., 2024)
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(Vandermark et al., 2023)

No differences in performance, grazing 
behavior, or energy expenditure  

1. Real-time animal tracking
2. Protection of environmentally sensitive areas
3. Targeted grazing

Huge Management Potential

Wow, that’s “really neat” 
what does it mean for 

my ranch and 
consumers?
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Expected benefit of precision tech fuel 
adoption

Precision Supplementation of Heifers Grazing Dormant 
Native Grasslands 

Study Area – SDSU Cottonwood Field Station SD
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Heifer development programs are an expensive 
management decision for cow-calf producers

• More cost effective to develop 
heifers on pasture than on corn 
residue or in a dry lot.

• $45/hd savings (Mathis, 2008; 
Funston, 2011)

• Net income $45 greater for 
backgrounding (Mathis, 2008)

• Pasture vs Corn residue

• $36/hd savings (Summers, 2014)
WINTER SEASON: Lack of nutrients in the forage 
🡪 limit heifer growth rate and development

Protein or energy supplement

Low-Input Forage-Based Systems

Goal: Reach 60-65% Mature Body Weight

Control Precision
• 60 Black Angus heifers (Initial 

body weight = 523 lb.)

• Water source equipped with 
SmartScalesTM

• Dormant native range

• POET Dakota Gold 
DDGS Pellets
• Offered 5 lb./hd/d

Individual Supplementation

TOTAL INDIVIDUAL INTAKE

Precision Contro
l
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683 lb./hd

870 lb./hd

This equated to $853 saved on supplement ($28/head)

a

b ( P < 0.001 )
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FINAL BW (TARGET = 840 lb.)

Precision

Control
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Precision Control
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( P = 0.01 )
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( P = 0.142 )

Added Costs Slows Adoption
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Grazing Management Applications
Green feed pasture & gas flux

Precision weighing and water

Supplementation

Supplementation

Virtual fences

Investments in Precision Rangeland 
Grazing

“$how me the money!”“$how me the money!”

Variable input 
cost

Profit center

Fixed input cost

Fixed input cost

Fixed input cost
Fixed input cost

Variable input 
cost

Variable input cost

Fixed or variable cost?

Fixed input cost Variable input cost

Opportunity 
costs?

Fixed or variable cost?

31

32

33



Livestock and Poultry Environmental Learning Community Webinar Series May 17, 2024

The archived presentation will be available at: https://lpelc.org/archived-webinars/ 12

Investments in Precision Rangeland Grazing

∆ variable input 
costs ∆ opportunity 

costs

∆ productivity 
(benefits)

∆ non-cash 
expenses

∆  fixed input 
costs

∆ fixed input 
costs

∆ variable input 
costs

∆ variable input 
costs

∆ variable input 
costs

∆ opportunity 
costs

∆ opportunity 
costs

∆ variable input 
costs

∆ = change

Investments in Precision Rangeland 
Grazing

Super SmartFeed 
Producer

Case study: financial evaluation of precision 
investment using heifer pilot study data

Payback 
Period = 147 
Years
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Payback 
Period = 2.8 
Years

(Menendez et al., 2022)

(Adapted from Menendez et al., 2022)

Five Steps for Considering Precision 
Livestock Technology Adoption
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Thank you!
Contact: hector.menendez@sdstate.edu

USDA-AFRI IDEAS Award# 2022-69014-36670
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