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Summary

The study was conducted to investigate the intramammary pressure levels of cows milking at
intervals varying from 2 to 24 hr, and to determine the relationship between these pressure levels
and milk secretion rates in the udder. Seven Holstein cows lactating at an average of 9-21 kg
daily were used. At the end of each experimental milking interval, intramammary pressures were
measured with the pressure sensitive transducer and more sophisticated recording equipment.
The amount of milk removed from the udder at each milking was used as an estimate of total
yield of milk secreted in the udder.

The intramammary pressures immediately after milking did not exceed 12 mm Hg, but these
pressures increased as milking intervals increased up to 18 hr. Although the total yield of milk
increased, the rate of its increase decreased with increasing milking intervals. Average milk
secretion rate showed a slight increase from 8 to 14 hr intervals, but decreased proportionately
as the interval time elongated further. The milk fat percentage was nearly the same for the
different intervals, except for the 2 and 4 hr intervals, where marked increase took place.. The
solids-not-fat percentage was nearly identical for intervals up to 16 hr, but significant reductions
were found at 24 hr interval. Level of intramammary pressure was related to the amount of milk
produced at each milking; the increase in total milk caused the increase in pressure. The
relationship between the intramammary pressures and the total yields of milk secreted was not
linear. With the increase of total yield of milk, the intramammary pressure increased asymtoti-
cally.

From these results, the intramammary pressure and milk secretion rate may be assumed to
be interrelated in the following way. Shortly after milking, the stimulus for milk secretion would
be at its greatest, and the rate of secretion would be the highest. As the milk accumulates in the
udder, the intramammary pressure begins to increase. As a result of the increasing pressure, the
secretion of milk is depressed.
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Table 1 Intramammary pressures in the fore and rear quarters of the right udder
just before and after milkings of the cows milked at different intervals.

Intramammary pressure (mm Hg)

Milking No.of

intervals  measure— Just before milking Just after milking

(hour) ments Right Right Right Right
fore rear fore rear

2 18 15.45a 19.38a 9.77 ab 9.10

4 18 22.39 ab 30.31b 9.49 ab 9.88

6 16 27.34 be 36.48 bc 9.29ab 8.56

8 18 31.80cd 42.60 cd 9.29 ab 9.24

10 17 36.61de 47.89 de 8.58 a 7.80
12 18 40.49 ef 52.77 ef 9.35ab 8.39
14 18 44 .48 fgh 55.86 efg 8.62 a 7.63
16 18 46.02 fgh 58.25 fg 10.53 ab 9.88
18 18 50.38h 62.35¢ 9.66 ab 8.31
20 16 49.57h 58.83 fg 10.62 ab 9.57
22 17 48.54 gh 56.81 efg 11.82b 9.77
24 18 41.25 efg 51.56 def 11.29 ab 10.02

Value is the average of 16-18 measurements in seven lactating cows.
Values not followed by the same letters are significantly different (P <0.05)
within same quarter.
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Fig. 1 Change of intramammary pressures in fore, rear and both quarters of
the right udder with increasing milking interval up to 24 hours in 7
cows. Each point and its vertical line represent the mean and standard
error of the mean, respectively, from 16-18 measurements with 7 cows.
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Table 2 Effects of milking intervals on the total intramammary pressure in
the udder, milk yield and average milk secretion rate.

Milking No.of Intra- Milk Average
intervals  measure- mammary yield mill.c
(hour) ment pressure (kg) secretion
(mn He) (kgr/elzt(?ur)
2 18 34.84a 1.16a 0.5419 ab
4 18 52.70b 2.52 ab 0.6292 ab
6 16 63.82 bc 3.65ab 0.6070 ab
8 18 74.40 cd 5.08 be 0.6428 b
10 17 84.49 de 6.71cd 0.6622 b
12 18 93.26 efg 8.16 de 0.6807b
14 18 100,34 fgh 9.31de 0.6580 b
16 18 104.27 fgh 9.33de 0.5819 ab
18 18 112.73h 10.91e 0.5996 ab
20 16 108.40 gh 10.96 e 0.5448 ab
22 17 105.35 fgh 10.14 e 0.4554 ab
24 18 92.81ef 9.02 de 0.3762 a

Pressure value is the total of fore and rear quarters of the right udder.
Average milk secretion rate represents the average of all the secretion
rates up to a given time.

Values not followed by the same letters are significantly different (P<
0.05).
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Fig. 2 Changes of the milk yields and average milk secretion rates with
increasing milking interval in seven lactating dairy cows. Average
milk secretion rate represents the average of all the secretion rates up
to a given time. Each point and its vertical line represent the mean and
standard error of the mean, respectively, from 16-18 measurements.
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Table 3 Relationship between intramammary
pressure and the milk yield secreted.
Level of Average No.of Intra-
milk yield milk measure- ~ hammary
(kg) )Elkeg ments Iz;ﬁfgf
0 -0.9 0.62 10 29.20 a
1.0- 1.9 1.46 16 42.56 ab
2.0- 2.9 2.33 6 55.33 b
3.0- 3.9 3.39 21 66.38 cd
4.0- 4.9 4.39 20 83.35de
5.0- 5.9 5.49 18 90.61 efg
6.0~ 6.9 6.33 12 84.75 def
7.0- 7.9 7.35 22 88.55 efg
8.0- 8.9 8.55 13 99,69 efgh
9.0~ 9.9 9.34 16 104.38 efgh
10.0-10.9 10.34 10 97.10 efgh
11.0-11.9 11.54 11 98.18 efgh
12.0-12.9 12.39 9 106.11 fgh
13.0-13.9 13.55 6 108.50 gh
14.0 and over 14.88 20 116.65h

w 130}

Intramammary pressure, mm H

Values not followed by the same letter are signif-
icantly different (P<0.05).
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Table 4  Effects of milking intervals on the milk fat
and solids-not-fat content in milk.
Milking No.of Milk Milk
intervals  measure- fat solids-
(hour) ment (%) not-
fat
(%)
2 18 4.37d 8.57e
4 18 3.79cd 8§.b4e
6 15 3.22 abc 8.50 cde
8 17 3.30 be 8.59e
10 16 3.16 abc 8.51 de
12 18 3.08 abc 8.41 bede
14 17 2.58 ab 8.39 bede
16 17 2.73ab 8.29 abcde
18 18 2.44a 8.08 abed
20 16 2.46 a 8.00 ab
22 17 2.96 abc 8.06 abc
24 18 3.03 abc 7.85a

Solids-not-fat, %

Values not followed by the same letters are signifi-
cantly different (P<0.05).
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Effects of milking intervals on the
milk fat and solids-not-fat contents.
Each point and its vertical line
represent the mean and standard
error of the mean, respectively, from
15-18 measurements.
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