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Fig. 1
criteria as follows.
17 and 30) and the other.
(17-30).
and west area (1, 2, 9, 10, and 17-21).

Layout of barn with the automatic milking system. For stall utilization analysis, stalls are divided with three
The stall position in stall-row: the end of stall row (stall number 1, 4, 5, 8, 9, 12, 13, 16,
The stall position of stall-row: trough side (number 1-8), center (9-16) and wall side
The stall position in the barn: east area (7, 8, 15, 16, and 27-30), central area ( 3-6, 11-14, and 22-26)
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Table 1 The amount of time spent occupation and lying in stalls by cows kept in

different milking system.

Automatic milking Parlor milking

Occupation time of stalls,
Lying time in stalls,
Lying/Occupation,

hours/day
hours/day

15.3*%£0.6 13.8°%£0.8
11.82£0.6 10.7°£0.8
77.3 =45 77.2 £35

The averages with different letter are significantly different (P <0.05).

Automatic milking system
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Parlor milking system
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Fig.2 Average proportions of cows observed lying at each observation time over a 30 times 24-hour behavioral
observation in automatic and parlor milking system. Bold arrow indicate time at feeding (around 10:30) and
the time at which cows left the barn for milking. Cows left at around 16:00 and 5:30 for each of the two

milkings and returned within one hour.
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Fig.4 The comparison of stall utilization time for
lying in three criteria (the stall position in
stall-row, the position of stall-row and the
stall position in the barn). a, b P<0.05

1 3 5 7 9 11 13 156 17 19 21 23 25 27 29

Stall Number

Fig.3 The time spent lying in individual stall. The maximum time was 15 hour/day in the stall number 3. The
minimum time was about 1 hour/day in the stall number 12.
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Table2 The results of quantitive analysis of utilization
time of stall for lying by Hayashi’s Quantification

Theory 1.

Item

Position in the stall-row

Position of the stall-row

Position in the barn

Constant term

Category Score
minutes/day

End —316
Other 158
Trough side 99
Center 30
Wall side —74
East area 13
Central area 8
West area —24
461
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Summary

This study was conducted to compare the lying time and lying pattern of cows kept in a barn with
automatic or parlor milking system, and also to quantitatively analyze the utilization of stalls for lying in
a three-row free-stall barn. Lying behavior of cows was observed for 30 days in a barn with automatic or
parlor milking system. The average daily lying time in the barn with the automatic milking system was
about 12 hours, which was significantly (P<0.05) longer than that of the parlor milking system (about 11
hours). The only difference in the lying pattern of cows of the automatic milking system was in the time
of milking operation, in comparison to the parlor milking system. This is because cows did not have to visit
the milking parlor in the automatic milking system. From the results of the quantitative analysis of the
utilization of stalls for lying, it was concluded that cows tended to avoid using the end stall in a stall-row
in addition to the wall-side stall in a three-row free-stall barn.



