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Effect of Environmental Temperature on Mineral Metabolism

of Lactating Cows
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1 )Kyushu National Agricultural Experiment Station and Z}Agricultural,

Forestry and Fisheries Research Council

Four lactating Holstein cows were housed in the two independently controled
climatic rooms. Although Mo concentration in milk decreased at 30°C, There were
no significant differences in trace element concentration in milk between treatments.
Negative retention of Zn, Se, and Mo at 26°C may be partly due to relatively high
secretion in milk at 26°C. Since the ratio of secretion in milk to intake of Zn, Se,
and Mo was extremely greater than that of Fe, Cu, Mn, and Co, more attention must
be paid to Zn, Se, and Mo nutrition in relation to milk production. Results suggests

that the Zn, Se, and Mo metabolism of lactating cows may be affected by heat stress.
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Table 1. Body weight, milk yield, concentrate intake, hay intake, water intake, and

block salt intake of lactating cows on different environmental temperature

: Treatment means Treatment 1.s.d.
Item
18°Cc  26°C 30°C effect  (p < 0.05)

Body weight, kg 561.1 542.5 527.8 *k 15.4
Milk yield, kg/day 27.51 23.33 19.29 ® % 3.92
Concentrate intake, kg/day 13.63 11.65 9.55 NS
Hay intake, kg/day 7.01 5.23 4.24 * 1.49
Water intake, kg/day 89.12 81.01 71.69 NS
Block salt intake, g/day 1271 16.00 7.05 NS

Level of sigificance: ** p < 0.01; * p < 0.05; NS Not significant.
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Table 2. Trace element concentration in milk of lactating cows on

different enviromental temperature

Treatment means Treatment 1.s.d.
Item
18°C 26°C 30°C effect (p < 0.05)

Fe, ppm 0.39 0.53 0.72 NS
Zn, ppm 4.05 4.74 3.23 NS
Cu, ppm 0.068 0.082 0.071 NS
Mn, ppm 0.049 0.054 0.052 NS
Se, ppm 0.026 0.034 0.026 NS
Mo, ppm 0.032 0.045 0.016 * 0.017
Co, ppm 0.001 0.001 0.001 NS

Level of significance: * p < 0.05; NS Not significant.
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Table 3. Zinc intake, excretion, secretion in milk, absorption, and retention of lactating cows on
different environmental temperature :

Treatment means Treatment 1.s.d.
Ttem S 18°c . 26°Cc 30°Cc effect  (p<0.05)
Intake, mg/kg body wt per day. 1.605 1.380 1.169 * 0.289
Excrefion, mg/kg body wt per day
Feces 1.376 1.286 0.972 w & 0.170
Urine 0.036 0.033  0.035 NS
Total . 1.412 1.319 1.006 *ok 0.174
Secretion in milk, mg/kg body wt per day 0.202 0.202 0.118 NS
Absorption, mg/kg body wt per day 0.229 0.094 0.197 NS

Retention, mg/kg body wt per day -0.009 -0.141 0.044 NS

Level of significance: **p < 0.01; *p < 0.05: NS Not significant.

Table 4. Copper intake, excretion, secretion in milk, absorption, and retention of lactating cows on
different environmental temperature :

Treatment means Treatment 1.s. d.
Ttem 18°c ~ 26°C 30°C effect (p<0.05)
Intake, mg/kg body wt per day 0,366 0.315 0.262 * 0.069
Excretion, mg/kg body wt per day
Feces ’ 0.337. 0.288 0.226 * 0.062
Urine 0.006 0.007 0.006 NS
Total . 0.343 0.295 0.232 * 0.063
Secretion in milk, mg/kg body wt per day 0.0034 0.0035 0.0028 NS
Absorption, mg/kg body wt per day 0.029 0.027 0.036 NS
Retention, mg/kg body wt per day 0.020 0.017 0.027 NS

Level of significance: * p < 0.05: NS Not significant.
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