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Environment, Time Budget 
Behaviors, and Cow Performance

Time Budgeting &
Natural Behaviors

Resting Feeding Ruminating

Productivity and Health
$$$

Physical Environment
stalls, feed area,

floors, ventilation, 
THI

Social Environment
grouping

stocking density
competition



Generic 
Overview of 
Stocking Rate 
and DM Intake 
Relationships –
Future Nutrition
Models



Will this management 
environment affect response 

to diet?





Stalls per cow and milk production in 
47 herds fed same TMR (Bach et al., 2008)

R2=0.32

Milk yield = 20.4 + 
7.5 x stall/cow

120% SR









































Stocking Density and 
Behavioral Responses





Fecal cortisol metabolites and 
stocking density (Krawczel et al., 2010)
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Stocking density and 
relative resting response
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(Winkler et al., 2003; Fregonesi et al., 2007; Wierenga and Hopster, 1990; 
Matzke and Grant, 2002; Hill et al., 2009; Krawczel, 2008; 2009; 2010)

y = -0.003x + 1.30
R2 = 0.59





Overstocking reduces resting in 
stalls: what are cows doing?
(activity from midnight to 4:00 am; Hill et al., 2009)

% of cows: 100% 113% 131% 142%
Resting 71.1 70.0 63.7 58.7
Feeding 11.8 12.6 14.6 15.4
Standing in alley 3.9 5.4 8.7 12.6

Cows wasting time
at 142% SD; 1:00 am









Space recommendations
(per animal)











Rumination by primiparous cows 
in preferred/less preferred stalls
(Krawczel, 2007)

Preferred
Less 

preferred
P value

Rumination 
time, min/d

81.4 147.8 0.09

% resting time 
spent 
ruminating

35.2 58.4 0.05



Physical and Social 
Environments Interact

Heat Stress Overcrowding

Reduced rumination
Increased sorting

Increased feeding rate
Increased standing

Acidosis
Low fat %
Lameness 



Adjust your attitude!

Are you a source of 
comfort or stress for 
your cows?



Effect of fear on residual 
milk (dePassille and Rushen, 1999)
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Thank You . . .


