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Outline 

• Potential for AMS and grazing in the Upper 
Midwest: Current & Future Challenges 

 

• The Kellogg Biological Station AMS Project 

– Preliminary results after the 1st year of transition    

– Future directions: Defining “Systems” to address 
issues of land, labor, profit and climatic change…. 



Automatic milking systems (AMS) 
 
 

• > 11,000 units world-wide 
 

• New concept integrating voluntary milking of 
individual cows with the automation of all steps of 
the milking process 

Cleaning Attachment Milking Disinfection 



AMS and Technologies  



AMS and future technologies  
(enteric gas emissions – cow health) 



 

Data from a Lely Robot (at Michigan State University)  

Four Consecutive Cow Periods Over 20 Minutes 



Cow 2802 CH4 and CO2 Emission Trends Over Time 



AMS and dairy systems 

• AMS is a milking system and 
not a specific type of dairy 
operation…  

• Organize “Robots” around your 
system … 

• Make the “Robots” work for 
specific production needs and 
goals…   



The US dairy industry, the pressures, 
and challenges for AMS  

• Productivity and profit 

• Land, water and other natural resources 

• Energy 

• Labor  

• Animal welfare 

• Footprint and Climate change 

• Future economic uncertainty?   



Sensitivity analysis of automatic milking  systems (AMS) 
relative to traditional parlor milking systems (Rotz et al., 
2003) 

• AMS = High initial investment ($ 200 K per unit) 
• Need to maximize milkings and milk output per AMS 



Opportunities for AMS in the US  

Conventional, 

63.2

Grazing, 2.7

Hybrid, 32.4

Organic, 1.5

Other, 0.2

http://www.aphis.usda.gov/animal_health/nahms/dairy/downloads/dairy07/Dairy07_dr_PartI.pdf 

From: Indiana, Iowa, Kentucky, Michigan, Minnesota, Missouri, New York, 

Ohio, Pennsylvania, Vermont, Virginia, and Wisconsin 

Examples of AMS 

New Zealand 

Europe, Australia  

Europe, Canada 



(Koning 2010) 

Exponential increase 
of AMS since the first 

debut in 1992  

With a very promising and 
competitive future for 

all segments of the 
sector (from Small to 
large dairies and from 
grazing to confinement 

dairies) 
FutureDairy Australia (Garcia et al., 2010) 
http://www.delaval.com 



The Kellogg Biological 
Station’s Pasture & AMS Dairy 

A research project on pasture-based dairy 
systems addressing current and future issues of 
profit, labor, land and environmental impacts. 





The Grazing Component 

Computer-controlled exit gates Improved cow laneways (2-way) 

Ryegrass-white clover Orchardgrass-fescue-alfalfa-clovers 



Putting The Pieces Together  

Efficient year-around Automatic Milking requires strategic management 
plans to optimize voluntary milkings and milk flow per robot along the 

year 

• Reliance on equipment, 
buildings & facilities 

• High feed cost/cow 
• High production/cow 

• Reliance on land use 
• Low feed cost/cow 
• High production/acre 
• Lower production/cow 

• Fewer cows per robot 
(60/robot) 

• High milking frequency (> 3) 
• High yield/milking (> 22 lb) 

• More cows per robot (> 
60/robot) 

• Low milking frequency (< 3/d) 
• Low yield/milking (< 22 lb) 

• Optimize the occupation time 
per robot  

• Maximize the milk flow per 
robot  

Transitioning to pastures 



Precision grazing management 

Laser-based Rapid Pasture Meter 



• Preliminary analysis of grazing patterns recorded with GPS 
collars (Left picture) reveled that some cows traveled more 
than 2,500 m per day  

• Large animal to animal variation in grazing patterns, including 
distance traveled and frequency of pasture visits within and 
across days 

Cow with GPS collar 

Transitioning to pastures 



Cow Traffic: animal to animal variations 

High ranking cows: 3.1 milkings/day; Milk production 65 lb/day 

Low ranking cows: 2.2 milkings/day; Milk production 51 lb/day 



Transitioning to pastures 

Milk composition 



Transitioning to pastures 

Robot performance 

• Number of visits per robot declined as the time of access to pastures increased. This reflects 
the declining pattern in the number of milkings per cow.  

• Although not significant, the time free of robots (not milking) increased with grazing. 

Efficient combination of Automatic Milking & Grazing requires strategic 
management plans to sustain milk flow per robot. This could be achieved by 

enticing cows to visit milking robots more frequently and/or by increasing the 
number of cows per milking robot.  



Distribution of milkings per day (2010) 

TMR PMR 

Pasture + Conc. 







Summary 

• AMS is a particular system of milking, not a particular type of 
dairy operation….  

• AMS can work successfully under different types of dairy 
operations (confinement vs. grazing)….  

• Transition to AMS could be a relatively fast process, but needs 
to be planed ahead. Cows quickly adapt within 7 days. 

• Guidelines for AMS planning (i.e. Farm layout and barn 
design) and management (i.e. milking, feeding, routing) are 
needed. But, these guidelines need to be specific to the 
expectations and goals of each type of dairy operation (i.e. 
Confinement, Grazing, Hybrid) 

• Long-term AMS research is still needed. 



Thanks!! 


