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FENBESEN > ARk - BHEMEKER ) REHEE (ARFARNBESEN  REEERSINESS) - &
e a2 RIS 8 CRE - REDUGTR THL) BURA R - 105 30 KHEFE1TE 08 - ALEr A&l
RAALE - slBReERETT > BUBRIIFEIACA THI \P34 78.9 + 3.03 A4~ N2 KP4 THI f 75.9 £ 1.7 EIMRE&SNE
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humidity index, THI) ZFl| SRR A RE S & 2 5T RME - TTHRE RR B EEOEWEE R T EE 2R
(Harrington and Bowles, 2004) « & FEAE =0 mRai ol - R ERZE 2 2 B2 IR E P AEAEE (Hahn
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3. MR AALE A ¢ SRS 30 REREE(E R EMK - IR EPLEER 2 SREE KRR ENMRK 10
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Table 1. Diet formula and nutrient compositions fed to Holstein lactating cows in exercise ground trial (Dry matter, %)

Item %

Ingredients
Corn silage 23.65
Pangolagrass hay 3.66
Alfalfa hay 9.25
Brewer's grain, wet 9.91
Soybean hull, pellet 16.38
Wheat bran 4.65
Corn, ground 18.54
Soybean meal, 43% CP 9.40
Fish meal, 60% CP 1.04
Molasses 0.68
Salt 0.37
Limestone 0.74
Dicalcium phosphate 0.15
Potassium carbonate 0.37
Sodium bicarbonate 0.55
Urea 0.37
Premix' 0.29
Total 100.00

Compositions, % of DM
Crude protein, % 17.2
Neutral detergent fiber, % 42.1
Acid detergent fiber, % 25.7
Calcium, % 0.8
Phosphorus, % 0.4

' Each kilogram of premix contains: Vit. A, 10,000,000 IU; Vit. E, 70,000 IU; Vit. D, 1,600,000 IU; Cu, 10 g; Zn, 40 g; I,
0.5 g; Se, 0.1 g; and Co, 0.1 g.

IV. 4i5t5747
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AR BT RIS TS M SE BB A TSRS (THL /1A 72 £ 78) « HIZeHiE s » R EEHIR &2 B R sk



kR CubbE 160
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Fig. 1. Diurnal temperature-humidity index changes of air, tunnel-ventilated barn and exercise ground during the trial from
June to August 2021 in the exercise ground trial for Holstein lactating cows (means £ SD of 90 days).

2 RyE\FIF (THI = 75) TMEUR S INESISE R RILAL TNy BV E - MRS TG R g =
5 HERHERESINEESGHRETE B LT S 2 RSB R RS INEEG A& 60 KT E
sG> HEERRALGTR 30 KAY 1.79 vs. 1.76 (P > 0.05) 735 EFF22 2.03 vs. 1.89 (P > 0.05) © 5ERE 90 KEaERRAIGR
60 KAy 2.03 vs. 1.89 7RI EFF5 2.34 vs. 2.04 (P = 0.16) - WikH SRR T TE 73 8B R INAY R N AT RE /2 IR Ay B Bt
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(1992) f5 it - MHECRMIE BN EN - BEENLA A EFAE DAL SRR - Washburn ef al. (2002) BEZE# &5 s
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Fig. 2. Effect of offering exercise ground at night on locomotion score of Holstein lactating cows under hot summer (June to
August 2021, THI = 75, means £ SD, n = 24).
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Fig. 3. Effect of offering exercise ground at night on milk production of Holstein lactating cows under hot summer (June to
August 2021, THI = 75, means £ SD, n = 24).

3 REGR IR R S MEBN S A AL AR A LB 2 2 - G5 IR L R AL TR s S ME B T
Rer 228 5% H GOT ~ GPT ~ AP ~ BUN - total cholesterol 7 CPK S5 450 EE - Chase (2006) I5H » E &S AE
KWL 25°CE THI{E KA 72 » A EHIFAZ FIEE A - AR LEETRERE RN E B4-SaiEshE
g5 THI &R 72 - B3ARfE 74 — 77 #alE - RELARE R R IRV EVE A o ifn B 22 mT R 3 S IEAHREAR (G2 S
IEFEAESECIRERE - EEER T BRE FEGEMIEEAN EAE S maiaEEsZn S - (H2ERHRERLT
WTH - ARE S OB YRR 2 AN - (i (EE 22 H] (Kaneko and Hoffmann, 1997) < Kauppinen (1984) 5 » GOT &1
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B1 GPT $§({B 47 RS s 44.91 £ 6.93 TU/L £ 20.08 + 3.74 IU/L (Stojevié ef al., 2005)  AzkE 7 €52 6 2 8 F )y (£
FEHE) > HinH GOT (60 — 70) £ GPT(23 — 27) ${H#Z Stojevié et al. (2005) A7 4l i A4 GPT 1 GOT %#{H &
5 BURNE 2RI o SRR ERINALR AT GOT i GPT #EREE 2= B > (H 2 A 2 AhR M E S5 30 ~ 60
2 90 Kz GOT £ GPT B Hcbf iRaHns R Ravkess » BURTRILR &/ MEEN S 1] RE A R4 BiE 2 B IERUR -
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2. BERURREEINEENG BRI AL s 2 (2021 4 6 £ 8 H - THI4Y 75)
Table 2. Effect of offering exercise ground at night on milk composition of Holstein lactating cows under hot summer (June
to August 2021, THI = 75)

Cows raised in

Items Tunnel- venti-lated barn (24 h) Barn + night ex-ercise ground SEM P
No. cows 12 12

30 days
Fat, % 3.94 3.82 0.12 0.53
Protein, % 3.53 3.51 0.03 0.75
Lactose, % 4.72 4.60 0.24 0.44
Solid-not-fat, % 8.95 8.70 0.02 0.64
Somatic cells count, 10,000/mL 15.2 13.7 3.21 0.20
Mastitis, % 8.3 (1/12) 0 (0/12)

60 days
Fat, % 3.85 3.86 0.11 0.48
Protein, % 3.37 3.33 0.03 0.87
Lactose, % 4.75 4.82 0.23 0.43
Solid-not-fat, % 8.73 8.82 0.03 0.62
Somatic cells count, 10,000/mL 26.3 22.7 5.76 0.58
Mastitis, % 25 (3/12) 0(0/12)

90 days
Fat, % 3.92 3.84 0.14 0.38
Protein, % 3.46 3.40 0.02 0.48
Lactose, % 471 4.69 0.25 0.62
Solid-not-fat, % 8.81 8.80 0.03 0.79
Somatic cells count, 10,000/mL 31.4 234 6.24 0.64
Mastitis, % 42 (5/12) 17 (2/12)

3. BFRMERESINERS AR MR A L EAYFE (2021 426 £ 8 H » THI 4 75)
Table 3. Effect of offering exercise ground at night on blood chemistry of Holstein lactating cows under hot summer (June
to August 2021, THI = 75)

Cows raised in

Items Tunnel- venti-lated barn (24 h) Barn + night ex-ercise ground SEM P
No. cows 12 12
30 days
Glutamic-oxaloacetic transaminase (IU/L) 66.7 64.2 7.51 031
Glutamate-pyruvate transaminase (IU/L) 27.2 23.5 2.75 0.16
Alkaline phosphatase (IU/L) 54.5 51.0 539 0.66
Blood urea nitrogen (mg/dL) 13.7 13.0 2.06  0.65
Cholesterol (IU/L) 135 154 16.5 0.23
Creatine phosphate kinase (IU/L) 229 184 454 0.54
60 days
Glutamic-oxaloacetic transaminase (IU/L) 70.2 68.4 8.53  0.65
Glutamate-pyruvate transaminase (IU/L) 26.8 23.8 276 0.21
Alkaline phosphatase (IU/L) 323 35.0 499  0.68
Blood urea nitrogen (mg/dL) 11.8 12.5 2.17  0.85
Cholesterol (IU/L) 160.5 164.8 20.6 0.82
Creatine phosphate kinase (IU/L) 230 235 43.8 0.84
90 days
Glutamic-oxaloacetic transaminase (IU/L) 64.2 60.3 7.86  0.55
Glutamate-pyruvate transaminase (IU/L) 26.2 24.1 294  0.25
Alkaline phosphatase (IU/L) 28.4 32.1 483 042
Blood urea nitrogen (mg/dL) 11.8 10.9 1.83  0.65
Cholesterol (IU/L) 120.4 128.5 20.4 0.55

Creatine phosphate kinase (IU/L) 112.4 115.1 54.3 0.76
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Effect of providing outdoor exercise ground at night on the
health and milking performance of Holstein cows raised in

tunnel-ventilated barn in hot summer "
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Abstract

The purpose of this study aimed to find the strategy for relieving heat stress from Holstein lactating cows. Cows
raised in a tunnel-ventilated barn were offered the exercise ground at night to evaluate its health improvement potential
and milking performance. Experiment was carried out for 90 days from June to August in 2021. A total of 24 heads of mid-
lactating cows with average milk yield of 26.5 kg a day were divided into two groups. Cows in control group were raised
in a tunnel-ventilated barn with fan, mist, and sprinkler all day, and cows in treatment group were provided exercise ground
at night (between pm-milking and am-milking the next day). Environment condition, temperature and relative humidity for
temperature-humidity index (THI) calculation, and milk production were recorded daily. The locomotion score (1 to 5 points,
from healthy to severe lameness), milk compositions, and blood biochemical profiles were measured every 30 days. Results
showed diurnal averaged THI for ambient air, barn inside, and exercise ground during night time were 78.9£3.3,75.9 £ 1.7,
and 74.5 = 1.5, respectively. Milk yield, milk compositions, and blood profiles were similar between two rearing system.
However, providing exercise ground 90 days for cows implied the trend in keeping foot health, with locomotion scores
decreased from 2.34 to 2.04 (P = 0.16). In addition, cows raised with night exercise ground effectively cut down the mastitis
occurrence by 60%, from 5/12 to 2/12. The results suggested that providing exercise ground at night in hot summer days for
Holstein lactating cows is beneficial for the foot and mammary gland health and animal welfare, the saving of waste milk

loss is also worthy of important value. Extra exercise ground is an effective strategy in relieving the adverse effect caused by
heat stress for lactating cows.

Key words: Heat stress, Outdoor exercise ground, Holstein cows, Temperature-humidity index, Tunnel-ventilated barn.
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