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Table 1. Ingredients and nutrient composition of the total mixed ration of lactating cows

Ingredient Percentage, % DM
Corn silage 24.71
Pangolagrass hay 3.44
Alfalfa hay 6.52
Brewer's grain, wet 6.77
Sorghum distillers’ grains, wet 4.45
Soybean hull 15.40
Wheat bran 4.40
Corn 19.55
Soybean meal, 44% CP 10.03
Fish meal 1.13
Molasses 0.73
Salt 0.40
Limestone 0.74
Potassium carbonate 0.40
Sodium bicarbonate 0.59
Urea 0.40
Premix' 0.19
Total 100
Analyzed value

DM, % 49.1
CP, % 17.2
NDF, % 41.3
ADF, % 25.6
Ca, % 0.7
P, % 0.4
NEI’, Mcal/kg 1.57

" Each kilogram of premix contains: Vit. A, 10,000,000 IU; Vit. E, 70,000 IU; Vit. D,, 1,600,000 IU; Fe, 50 g; Cu, 10 g; Zn,
40 g;1,0.5 g; Se, 0.1 g; Co, 0.1 g.
* NEI value is in accordance with NRC (2001).
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Fig. 1. Daily barn average temperature-humidity index from April to July in 2017 (means * SD).
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Fig. 2. Effect of Zn, Cu, and Mn supplementation on locomotion score of Holstein dairy cows under THI above 72 (means *
SD).
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Fig. 3. Effect of Zn, Cu, and Mn supplementation on dry matter intake of Holstein dairy cows under THI above 72 (means *
SD).
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Fig. 5. Effect of Zn, Cu, and Mn supplementation on body weight of Holstein dairy cows under THI above 72 (means * SD).
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Abstract

The purpose of this study was to evaluate the effects of dietary supplementation of organic form of Zn, Cu and Mn
on locomotion score, dry matter intake, milk yield, and body weight of Holstein lactating cows under high Temperature-
Humidity Index (THI) above 72. From April to July, a total of 24 Holstein lactating cows were randomly divided into two
groups according to their body weight, milk yield, parity and days in milk. Cows received diets with adding 0 (control) and
360 mg zinc, 125 mg copper, and 200 mg manganese (head/day) respectively. The barn environmental parameters (including
temperature, humidity and calculated THI), feed intake of cattle dry matter, locomotion score (5 points), body weight and
milk yield were collected monthly for 4 months. The results showed that the THI in barn from April to July were 73.9 £ 6.2,
79.2£3.9,82.0£3.9 and 81.5 £ 3.4, respectively. Diet with organic zinc, copper and manganese supplementation decreased
locomotion score while dry matter intake was increased with the continuous supplementation of organic zinc, copper and
manganese for 30 and 60, 90 and 120 days. Milk yield and body weight were not affected by adding organic zinc, copper and
manganese. In conclusion, Diets with organic zinc, copper and manganese supplementation might improve dry matter intake
and hoof health of Holstein dairy cows under high THI.

Key words: Holstein lactating cows, Locomotion score, Organic copper, Organic manganese, Organic Zinc,

Temperature-humidity index.
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