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Table + Result of a factor analysis for the behavioral measurements related to responsiveness to humans in the

contexts of milking, inspecting and capturing

Measurement Factor + Factor , Factor - Factor . Communality

Flight walking distance

Flight walking speed

Flight starting distance

Flight walking duration

Entrance order into the milking parlor

Time required to walk through the return alley

Time required to exit the milking parlor

Milking temperament

Staying area in the free stall barn

Stop frequency forced by other cows in the return alley

Sensitibity to an inspector

Voluntary stop frequency in the return alley
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Table , Results of three way ANOVAs for the

e#ects of calving number, lactation period and

lameness on the factor scores of sluggishness and

sensitivity to surrounding

E#ect df MS Pr

Sliggishness

Calving number

Lactation period

Lameness

Error

-

,

+

0-

-4,00

*4.02

+4,*.

*43+0

*4*+3

*40*,

*4,/0

Sensitivity to surrounding

Calving number

Lactation period

Lameness

Error

-

,

+

0-

*40/*

*420*

1400*

*4/21

*4.,1

*4**1

R,·*4+1+ for Sluggishness4
R,·*4+/, for Sensitivity to surrounding.

Figure + Factor scores (Mean¸SD) of sluggish-

ness (above) and sensitivity to surrounding (below)

related to calving number and lameness, respec-

tively.
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The Potential Factors Causing Responsiveness of Dairy Cows

to Humans in Free Stall Barns
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The major factors that potentially cause responsiveness of Holstein cows in free stall barns were

determined. Behavioral observations were conducted on five separate occasions in a commercial dairy farm

that had approximately +/* lactating cows in three free stall barns. A total of 12 cows were randomly selected

as subjects. Twelve behavioral measurements related to responsiveness to humans in the contexts of

milking, inspecting and capturing were analyzed by a factor analysis. Factor scores were estimated for each

subject. Correlation coe$cients were calculated between factor scores and milk yield. Analysis of variance

was used to determine the e#ects of calving number, lactation stage and lameness on each factor score. The

scree plot that bent at the fifth eigenvalue showed four factors present. The measurements concerning flight

response to humans and entry into the parlor had large loadings on the first factor. Time required to return

from the parlor to the free stall barn had large loadings on the second factor. The milking temperament score

and staying area in the free stall barns at about two hours after morning milking had large loadings on the third

factor. Stop frequency in the return alley from the milking parlor and response to an inspector had large

loadings on the fourth factor. Thus the first to fourth factors were interpreted as “fearfulness of the human”,

“sluggishness”, “aversion to milking” and “sensitivity to surrounding”, respectively. The factor scores of

fearfulness of the human (r'(*.,*, n'1+, P'*.+*) and illness (r'(*.,,, n'1+, P'*.*1) were weakly

correlated with milk yield. The scores of sluggishness and sensitivity were significantly di#erent across the

calving number (F-, 0-'-./0, P)*.*/) and lameness (F+, 0-'1.00, P)*.*+), respectively.

Nihon Chikusan Gakkaiho 12 (-), -,/�--*, ,**1

Key words : behavior, dairy cow, management trait, response to human.
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