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Effect of Hot Environmental Temperature and Lactation Number

on Mineral Content in Colostrum of Dairy Cows

Shinichi KUMEY, Shinobu TANABEY, Mitsunori KURIHARAY, Shigeo TakaHASHI? and Takamitsu An®
DNational Institute of Animal Industry, “National Grassland Research Institute

Diyushu National Agricultural Experiment Station

Fifty-nine Holstein dairy cows were used to clarify the effect of hot environmental temperature and
lactation number on mineral contents in colostrum. Calcium, P, Mg, K and Mn contents in colostrum of 9
cows calved in summer (Mean temperatures before parturition: 24.2—27.2°C) were significantly lower
than those of 12 cows calved in winter (Mean temperatures before parturition: 5.1 —7.9°C), but Na con-
tents of cows calved in summer were higher. Calcium, P, Mg and Mn contents in colostrum just after par-
turition were highest at primiparous cows and decreased with the increasing lactation number. However,
Fe, Zn and Cu contents in colostrum were not affected by hot temperatures and lactation number. Also,
Fe, Cu and Mn contents in colostrum were extremely lower than the requirements for newborn calves,

although colostrum contained sufficient amounts of Ca, P, Mg and Zn for newborn calves.
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Table 1. Mineral content in colostrum of cows calved in winter and

summer
Hours after parturition

n 0 12 24 72

Milk yield, kg/d  winter 12 12.13 15.4* 21.7°

Summer 9 11.2 14.3 21.4

Ca, mg/100m!* Winter 11 227 176 149 129
Summer 8 188 156 134 121

P, mg/100ml* Winter 11 193 152 130 102
Summer 8 153 131 118 100

Mg, mg/100m1’ Winter 12 36.1 23.0 15.9 11.3
Summer 9 25.0 17.6 12.7 9.6

Na, mg/100m!* Winter 12 70 62 55 50
Summer 9 68 66 63 58
K, mg/100m!* Winter 12 162 156 161 148
Summer 9 131 139 153 153
Fe, ppm Winter 12 1.9 1.4 1.1 1.1
Summer 9 2.3 1.6 1.3 1.0
Zn, ppm Winter 12 16.9 10.7 6.8 5.9
Summer 9 17.9 9.6 5.8 4.3
Cu, ppm Winter 12 .13 .09 .08 .07
Summer 9 1 .10 .09 .09
Mn, ppm? Winter 12 .07 .05 .03 .03
Summer 9 .04 .03 .02 .02

"Means between winter and summer differ (P<<.01),
*Means between winter and summer differ (P<.05),
30— 24hr after parturition, *24 —48hr after parturition,

®3 day after parturition.

Table 2. Colostrum composition of dairy cows just after parturirion

Lactation number

1 2 3 =4
Number of cows 13 6 11 8
Age, months 28 44 58 78
Specific gravity 1.058° 1.0682° 1.0722 1.065°
Total solid, % 30.4 32.0 33.2 30.1
Protein, % 15.4° 18.2°° 19.8° 17.1%
Ca, mg/dl 277" 232° 210° 192°
P, mg/dl 218" 20280 180°° 163¢
Mg, mg/dl 40.4* 36.8° 32.1%° 29.1°
Fe, ppm 2.0 2.0 1.6 1.5
Zn, ppm 26.5 23.0 25.9 21.0
Cu, ppm 0.31 0.24 0.25 0.31
Mn, ppm . 0.06" 0.06* 0.02° 0.042°
Vitamin A, Hg/dl 230° 135" 125P C129°
B-carotene, Hg/dl 76 88 88 76

***Means within the same row with different superscripts differ (P<.0.5)
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Table 3. Comparison of mineral content in
colostrum and mineral requirement of dairy

calves

Colostrum  (DM) NRC*

0d 4d (1988)
Ca, % 0.72 0.95 0.70
P, % 0.61 0.81 0.60
Mg, % 0.11 0.08 0.07
Fe, ppm 5.7 6.5 100
Zn, ppm 76.8 40.3 40
Cu, ppm 0.9 1.4 10
Mn, ppm 0.1 0.1 40

*Mineral requirement of dairy calves fed milk
replacer {on a DM basis)
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