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Introduction

Heat stress in summer reduces the feed intake,
milk yield and milk composition of dairy cattle,
In the previous papers (Kume et al.,, 1986; Kume
et al., 1987), we suggest that Ca and P absorption
in dry and lactating cows may be affected by heat
stress and decrease under hot environment.
However, Ca and P metabolism in dairy cows
under hot environment has nat been well investi-
gated. Also, lactating cows may require large
amounts of Ca and P, since large amounts of Ca
and P were secreted in milk. The obhjectives of this
study were, therefore, to determine Ca and P
content in milk and colostrum of Holstein dairy
cows under hot cnvironment, and to ¢valuate the
effects of hot environment on Ca and P mesta-
bolism in dairy cows.

Materials and Methods

In Fxpt. 1, milk samples of 20 Holstein cows
calved in 1987 at this station were collected in
every 2nd week from February 1987 to May 1988,
In Expt. 2, milk samples of 5 cows calved in
February to March 1988 werc collected in every
2nd week from April to Octaber 1988, Also,
serum samples of 5 cows were obttained almost
atout the same¢ day as milk sampling in every
4th week from April to June and every 2nd week
from July to October. Milk was a composite
sample of marning (9:00) and evening (17:00)
milking in Expts. | and 2.

In Expt. 3, colostrum samples of 22 Holstein
cows calved in winter and summer 1988 were
coilected in calving day, t, 3, and 7 days after
parturition. Also, serum samples of 10 cows in 22
cows were obtained about | week prepartum and
I wcek postpartum. Cows were milking at 9:00,
14:00, and 20:00 within a week after parturition
and thereafter at 9:00 and 17:00. Colostrum was a
milking sample in calving day and | day after
parturition, and a composife sample in 3 and 7
day after parturition.

Calcium contents in milk and serum were
determined by atomic absorption spectropho-
tometry, and P content in milk and serum Pi
concentration were done by colorimettic analysis.

Results and Diseussion

Milk yields of cows under hot environment
(mean temp. of month: 22_5-2’?.2°(Z) were higher
than those under ogptimum environment (inean
temp. of month: 5,1-20.1°C) in Expt. 1. Howeves,
Ca and P contents in milk under hot environment
were Jower than thase under aptimum enviran-
ment (table 1). Also, heat stress in summer
reduced Ca and Pi concentrations in scrum, and
the decreased rate of Ca and P in milk under hot
environment was almost similar to that in serum
in Expt. 2. Thus, Ca and P metabolism in lactating
cows may he affected by heat stress.

TABLE 1. MEAN * S.I. OF CA AND P CONTENT (N

MILK
Envi_rogmcm
Optimum Hot
Number of samples 184 29
Milk yield (kgiday) 21.9%5.7 23.24£3.6*
Ca (%) 0.120 £0.011 0.114 £0.010**
P (%) 0.090 £0.007 0.085 £0.007**

Mean temp.; Optimum, §.1-20.1°C; Hat, 22.5-27.2°C,
#3 p < 01, *P <05

In Expt. 3, Milk yields of cows calved in
summer (mean temp. of month: 23.1-27.2°C)
were lower than those of cows calved in winter
(mean temp. of month: 5.1-7.7°C) for a weck
after parturition. Except for the lowest Ca and P
contents in colostrum of 2 cows, Ca and P
contents in colostrum of cows calved in summer
were lower than of cows calved in winter (table
2). Daily secreted amounts of Ca and I in colo-
strum of cows calved in summer were smaller than
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TABLE 2. MEAN CONTENT OF CA AND P IN COLOSTRUM OF COWS CALVED

SUMMER

IN WINTER AND

Number of cows

Sampling time after parturition

0 12br 24kr  3day  Jday
Ca (%)
Winter 11 0.2272" 0.176 0.1492 0.1292 0.127¢
Summer 9 0.186° 0.156 0.135" 01210 01159
P (%)
Winter i 0.193%" 01522 0.130? 0.102 0.093
Summer 9 0.1509 0.129°  0.116" 0.101 0.093

Mean temp.; Winter, 5.1-7.9°C; Summer, 23.1 27.2°C

2,b p<05, ¢dp < 1. *10 samples

those of cows calved in winter, although large
amounts of Ca and P were secreled in colostrum
for 24 hrs after parturition. Also, scrum Ca and Pi
concentrations of cows calved in summer were
lower than those of cows calved in winter before
parturition. Thus, Ca and P mctabolism in pre-
partum caws may be affected by heat stress.

In these experiments, Ca and P metabolism in
dairy cows may be affected by heat stress and
those contents in milk and colostrum may de-
crease under hot envircnment. Also, the reduced
amounts of Ca aud P in milk and colostrunm under
hot environment may be due to the decrease of
those concentration in serum.
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