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Table 1. Characteristics of cows at the beginning of the experiment

Cow No. Calving Day of Body Milk Milk Milk SNF
Number lactation weight yield fat protein

(kg) (kg) %) %) %)

53 2 166 690 28.5 3.6 3.2 8.7
66 1 173 560 21.8 3.9 3.3 8.9
67 1 179 550 21.7 3.7 3.2 8.8
68 1 79 520 24.7 3.6 3.4 9.0
26 4 146 685 31.6 3.1 2.8 8.1
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Effective temperature (ET) = Dry bulb temperature (°C) X 0.35 + Wet bulb temperature(°C) X 0.65
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Fig.2 Estimate of inflection point of respiration
rate (RR) by non—liner regression analysis
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Fig.3 Estimate of inflection point of rectal

temperature (RT) by non-liner regression analysis
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Fig4 Estimate of inflection point of mean body

temperature (MT) by non—liner regression analysis
MT is calculated as 0.86 X RT + 0.14 X Mean
Skintemperature (RST)

RST is the average of following 4 sites: upper
shoulder; lower shoulder; upper leg; and abdomen of
left side of cow.
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Fig5 Changes in average milk yield and minimum ET

Expected production curve 1 is estimeted by using the method that Hayashi devised.
Expected production curve 2 is based on 1.2 % as a normal rate of decrease in milk yield per 7 days.
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Fig6 Cross—correlogram between mean ET and

milk yield, FCM yield or SCM vyield

FCM vyield (kg) = 0.4 X Milk yield +15 X Fat yield

SCM vield (kg) = 12.3 X Fat yield + 6.56 X SNF yield

- 00752 X Milk yield
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Each yield of milk component is the product of

milk yield and component—percentage.
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Effects of Hot Environment on Milk Production and Physiological Functions of Lactating Cows

(m)

Katsufumi Toda, Kazuhiko Fujioka, Hajime Ieki

Summary

Many environmental factors complicatedly affect physiology and production of lactating cows.
However, it is difficult for the dairy farmer to monitor and use all factors. For lactating cows, air
temperature and humidity are the important factors which affect the productivity of them in a hot
environment, and it has been clarified that the effect of humidity is bigger than that of the temperature.
Several models which have considered air temperature and humidity have been presented to describe the
feelings of cows imposed by thermal environments. We reported that effective temperature (ET) is
appropriate index of thermal environment for dairy farmers to use. ET is calculated from the following
equation:

ET = 0.35 dry bulb temperature("C) + 0.65 wet bulb temperature(C) 4 15

This study examined the effects of thermal environment in summer on milk production and
physiological conditions of lactating Holstein cows, and in order to suggest the time to start the
countermeasure.

Rectal temperature (RT), skin surface temperature, respiration rate (RR), milk production and dry
matter intake of 5 mid lactation Holstein cows were measured from May 9 to September 9 in 1998. As
environmental elements, ET in a cowshed had been measured simultaneously. The results are summarised
as follows.

1) As a result of non-liner regression analysis, Estimate of inflection point of RR was 19.5°C ET, RT rose

at 21.7°C, and TB rose at 21.5°C. When ET was above 22 ‘C at seven, RT was significantly higher than RT
when ET was below 22°C (Fig. 2, 3, 4).
2) Milk production started to decline in May, and greater decline of milk yield started on June 26. When
greater decline occurred, minimum ET kept above 21°C. The decline of milk yield from June 26 to
September 9 was 13.2 % compared with expected production curve 2 based on 1.2 % as a normal rate of
decrease in milk yield per 7 days, and it was also estimated that milk yield decrease of 11.9 % compared
with expected production curve 1 that Hayashi ? devised (Fig. 5).

3) As a result of time serial analysis, milk yield, FCM and SCM decreased 3 days after rise of mean ET;
DMI decreased on the same day that mean ET rose. The yield of milk protein decreased 3 days after rise of
mean ET. The yield of milk fat decreased 4 days after rise of mean ET. Protein contents of raw milk
decreased 2 or 3 days after rise of mean ET (Fig. 6, 8, 9, 10).

4) As a result of time serial analysis, fat contents of milk tends to increase when milk yield decreased, and
mean ET was not related to time serial change of fat contents. However, fat contents decreased 3 or 4 days
after reduction of DMI. The reduction of DMI was due to the reduction of hay-intake (Fig. 11, 12).

The countermeasure of heat stress should be taken at an ET below 20°C. In the southwestern part of
Japan, it should be started in May. Especially, we should be taken notice of change of Minimum (night
time) ET.
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temperature and heat stress



