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Table 1. Ingredients and nutrient composition of the total mixed ration for lactating cows in exercise ground trial

Ingredients Percentage, % DM
Corn silage 30.48
Pangolagrass hay 9.17
Alfalfa hay 12.89
Brewer's grain, wet 10.19
Wheat bran 5.22
Corn, gorund 14.30
Soybean meal, 43% CP 6.92
Soybean oil 1.76
Fish meal, 60% CP 481
Salt 0.28
Calcium phosphate 0.88
Limestone 1.12
Sodium bicarbonate 1.64
Premix' 0.33
Total 100.00
Composition, % of DM

CP, % 16.6
NDF, % 34.1
ADF, % 19.4
Crude fat, % 5.2
Ca, % 1.2
P, % 0.6

" 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;1,0.5g; Se, 0.1 g; Co, 0.1 g.
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2. EA BN  BHOR AR 4 1 30 LT 3 1 45 LR 0 HERE SR E R4 B E -
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Fig. 1. Daily temperature and humidiry index changes in cowshed (indoor) and exercise ground (16:00 to 04:00 the next day)
during May-August in 2023 (means * SD).
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Fig. 2. Effect of offering exercise ground at night on locomotion score, milk production, dry matter intake, respiration rates,

and body temperature of Holstein lactating cows under hot season (THI = 74.5) in 2023.
TVB: Cows in tunnel ventilation barn; TVB + EG: Cows in tunnel ventilation barn and exercise ground.

%2 RyEnm TR R T (THL By 74.5 £ 2.3) SR{UCR I EEH S Ba ROL AL AL 2 8 - slBRAVALAE R ~ L&
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Table 2. Effect of offering exercise ground at night on milk composition of Holstein lactating cows under hot season (THI =

74.5) in 2023
Dietary treatments

Item Tunnel ven-tilation barn TVB+ Exer-cise ground SEM P-value

30 days after trial
Milk fat, % 3.63 3.74 0.14 0.57
Milk protein, % 3.06 3.01 0.03 0.78
Milk lactose, % 4.83 4.80 0.02 0.41
Somatic cell count, 10*/mL 17.2 194 1.64 0.44
Mastitis, % 12.5% (1/8) 0% (0/8)

60 days after trial
Milk fat, % 3.72 3.75 0.13 0.87
Milk protein, % 3.16 3.11 0.03 0.72
Milk lactose, % 4.87 4.82 0.03 0.58
Somatic cell count, 10*/mL 20.5 24.8 245 0.28
Mastitis, % 12.5% (1/8) 0% (0/8)

90 days after trial
Milk fat, % 3.68 3.64 0.15 0.57
Milk protein, % 3.1 3.08 0.04 0.84
Milk lactose, % 4.85 4.82 0.03 0.54
Somatic cell count, 10*/mL 23.9 28.9 2.89 0.30
Mastitis, % 12.5% (1/8) 12.5% (1/8)

120 days after trial
Milk fat, % 3.72 3.77 0.16 0.48
Milk protein, % 3.18 3.21 0.03 0.87
Milk lactose, % 4.87 4.89 0.03 0.57
Somatic cell count, 10*/mL 25.7 29.6 2.75 0.57
Mastitis, % 25% (2/8) 25% (2/8)

SR TECT (THI &Y 74.5) SR AL e S5 5 (o B AL MR A LB 2 2B R 3 - sERas SR S BURH 7 R
A TR M EEE S RN & 228 M GOT ~ GPT ~ AP ~ CPK } LDH 5 E M EARE - Stojevi ef al. (2005) F5H
{EFRAAE 2 GPT 81 GOT B{EH 737l Fy 44.91 + 6.93 £ 20.08 + 3.74 - AgEniisHA4-EHY GOT K GPT #{H 7y
A1 68.1 — 72.8 Jz 24.3 — 26.8 B¢ Stojevi et al. (2005) Frall V48 fys - BURAZBIETHE - MHBE 2R o] MR E
TEH AR T AR G2 S HIFRE (Kaneko et al., 1997) « MR IER AHFEN T - Saan i 2 H g ELa T ApasE
BAR G mmdaE sz m S - ERERREN TOEE - TR dIiEay 2SN JRE B a T Y
g ZE NS I (Li er al., 2001) « ARERERIIUE AEACEMHITRE - TR R AN E R E U R A & S 5 HOR R
FEFERUESE RN 72 > BT 73 — 76 #ilE > RILAEHRA R EVE A | o #EAARS SRV g AR BN S  2 4H i f
B AR ([HEAHERA B AL ST 30 ~ 60 ~ 90 K 120 K SR BIIE4H © Abeni et al. (2007) 5 HEE &
et AP JEMEREE - Wi HAF S (LR N IEERHY & UK - RIRERE(LECEBER(LIEA - Rt AP 2
BN B YRR B A S e —IRASEEE & - S BENEaIF g VIR & - T AP JEMEMRE R B EaRHR 2 B R+
A (Kunkel et al, 1953) < LDH FsfFAE4HAE - HRBE (Lol ~ BB - WILIA RALIER » & — g b Gt am s th i
Z o BNEFE g ETE - LDH Bie s » S MK IEREEF < 1,500 1U/dL (Schmid and von Forstner, 1986) »
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AeBEmigHAY LDH B 1,500 TU/L - WFgEtfsd - SR EA N i LDH » 5 i e R E 2B AR
TEfAEVEF (glycolysis) #3458 (Min et al., 2016) °
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Table 3. Effect of offering exercise ground at night on blood chemistry of Holstein lactating cows under hot season (THI =

74.5) in 2023
Dietary treatments
Item Tunnel ven-tilation barn ~ TVB+ Exer-cise ground SEM P-value
30 days after trial
Glutamic-oxal acteic transaminase (IU/L) 68.1 70.2 3.51 0.54
Glutamate-pyruvate transiniase (IU/L) 24.3 26.1 1.54 0.57
Alkaline phosphatase (IU/L) 45.2 43.1 1.64 0.45
Creatine phosphokinase (IU/L) 142 164 323 0.62
Lactate dehydrogenase (IU/L) 675 692 33.2 0.49
60 days after trial
Glutamic-oxal acteic transaminase (IU/L) 69.4 72.4 3.89 0.45
Glutamate-pyruvate transiniase (IU/L) 25.4 26.8 1.98 0.76
Alkaline phosphatase (IU/L) 46.3 44.5 1.78 0.42
Creatine phosphokinase (IU/L) 154 178 38.1 0.73
Lactate dehydrogenase (IU/L) 664 687 31.8 0.54
90 days after trial
Glutamic-oxal acteic transaminase (IU/L) 70.5 72.8 4.78 0.59
Glutamate-pyruvate transiniase (IU/L) 25.6 26.8 1.89 0.63
Alkaline phosphatase (IU/L) 45.2 443 1.87 0.51
Creatine phosphokinase (IU/L) 167 187 30.6 0.78
Lactate dehydrogenase (IU/L) 673 681 342 0.87
120 days after trial
Glutamic-oxal acteic transaminase (IU/L) 68.4 68.6 2.45 0.89
Glutamate-pyruvate transiniase (IU/L) 24.6 24.8 1.32 0.91
Alkaline phosphatase (IU/L) 44.1 42.7 1.64 0.65
Creatine phosphokinase (IU/L) 146 178 38.3 0.52
Lactate dehydrogenase (IU/L) 650 664 354 0.86
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Effect of exercise ground at night on milk performance and

cows locomotion score of early lactation Holstein
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Chun-Ta Chang ®®  Geng-Jen Fan® Szu-Han Wang © and Ling-Tsai Wu ¥

Received: Feb. 22, 2024; Accepted: Apr. 23, 2024

Abstract

The purpose of this study was to evaluate the effects of exercise ground at night on locomotion score and milking
performance of Holstein lactating cows under high temperature-humidity environment. A total of 16 Holstein lactating cows
were assigned into two groups according to their milk yield, parity, days in milk, and body weight. This experiment is divided
into control group (indoor housing all day) and treatment group (indoor housing during the day and exercise ground at night)
for 120 days. The environmental parameters of the cowshed (temperature, humidity), locomotion score, feed intake, body
temperature, respiratory times and lactation performance (milk production and milk composition) were measured. The results
showed that during the same period (16:00 to 04:00 the next day), the ventilation tunnel barn's average temperature and
humidity index was 74.2 + 2.4 units, while the average temperature and humidity index of the night exercise was 74.9 + 2.5.
Providing exercise at night for 120 days tended to retard locomotion scores (2.44 vs. 2.19). After 30 to 90 days of exercise
at night, the cattle's dry matter intake and milk production tended to decrease, and their body temperature and respiratory
rate increased. However, there was no significant difference after 120 days. Milk composition and blood properties were not
significantly affected by treatment. From the above results, it is trendy to exercise ground at night under a high temperature-
humidity environment, which could help improve cow's hoof health. However, whether lactating cows were kept in exercise
at night during the hot season must also consider the local climate conditions and whether the exercise provides fans and

sprays. Cooling facilities were provided to provide a more comfortable feeding environment for cattle.

Key words: Holstein lactating cows, Milking performance, Locomotion score, Temperature Humidity Index (THI).
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