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Figure 1 The changes of average daily ambient temperature ( °C ) and relative humidity ( % )
in barn for trial periods.
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Table 1 Effect of drinking water temperature and sprinkler water temperature on dry matter intake of

lactating Holstein cows for trial periods

Item Control (n = 8) Treatment (n = 8)
Drinking water temperature (°C ) 28.0+2.1 23.0+1.9
Sprinkler water temperature (°C ) 28.7+24 22.9+2.1
Dry matter intake, kg/d per cow (kg) " 20.6 + 1.7 205+ 1.5

() Mean values between the control and the treatment differ nonsignificantly (P > 0.05).

F 2 P IRIBRCS M IS R SR PRk [EEE YA
Table 2 The effect of drinking water temperature and sprinkler water temperature on respiration rates

and rectal temperatures for lactating Holstein cows before and after treatment

Control (n = 8) Treatment (n = 8)
Measurements P value

Before After Difference Before After Difference

am. RT,C  38.64+0.22 38.54+0.16 -0.10£0.19 38.72+0.31 38.46+0.22 -0.26+0.24 <0.05
pm.RT, C  39.39+0.39 39.34£0.36 -0.080.16 39.36+0.29 39.12+0.33 -0.24+026 <0.05
Night RT, C  38.95+0.34 38.89 £0.35 -0.06 £0.14 38.90+0.20 38.73+0.22 -0.17+0.20 >0.05

Average RT, ‘C 38.99 +0.38 38.92+0.34 -0.08+0.18 38.99+0.32 38.77+032 -022+0.20 <0.05

p.m. RR,

breaths/min 550 £7.7 51.8 £7.0 -32 +£54 557 £77 457 £79 -100 £7.6 <0.05

() RR: respiration rate.
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FUBET 10 3k Sl 571 B YR (B IRt AT SRR g R e
& 578! (Lanham et al., 1986; Milam et al., 1986; Wilks et al., 1990) > '] Milam et al (1986) 5
SCEIPERTI 24 207 fUSTESRUEE (10°C vs 28°CHNE) o (A B BRI o SR RERL
PRIET, A St U 4“d"f<1£ % 23.2 + LOCEEIH 1 28.0 £ 2.1°C [ 5 SC % 1 1) Milam er al.
VEB4T > PR RHRRE T B R SR P B

F 3 PIRIBRCS P AR AR BRI SR B ) e YA
Table 3 The effect of drinking water temperature and sprinkler water temperature on milk yield and
somatic cell count score for lactating Holstein cows before and after trial.

It Control (n = 8) Treatment (n = 8)
em

Before After Difference Before After Difference
?ﬁg/lzl)yleld 212423 204420 -0.84+231 219+1.5 21.1+19 -0.78+19

Somatic cell

1.30+£0.89 1.64+141 034+136 087+0.56 1.18+092 0.31+0.87
count score

All measured items between the control and the treatment differ nonsignificantly (P > 0.05).

F4 PIRIECS I SE R R RV B0 5755 51 1 YA
Table 4 Effect of drinking water temperature and sprinkler water temperature on milk components of

lactating Holstein cows for trial periods

Item Control (n = 8) Treatment (n = 8)
Fat (%) 3.68 £0.38 3.65+0.28
Protein (%) 3.39+0.22 3.35+0.22
Lactose (%) 478 +£0.13 4.89+0.17
Total solids (%) 12.29+0.76 12.58 +£0.45

All measured items between the control and the treatment differ nonsignificantly (P > 0.05).

A~ IFINER=MERRIRE (T3) RERIRR (T4) REZ®E
kR IR R T B putaE bl sk T3 B T4 VR > sd A B > BRI

HETIREE tfﬁﬁ{'@;;w&’“' STHIFE 9.6 £2.3T 3.0+ 1.9 » Py B B 5 PISRERIM T 1
T4 - SRR ST HH0-0.2 + 1.3729-0.1 £ 0.8 » FNBEF = BTG T - bR 23.2°C

Wil S5 8 V[ [iisck T3 % T4 VR [~ S B0 B8 SR 2 R 1|? B 10.6°C
K 27.0C .V E (Wilks et al., 1990) > JEIM}‘FF“ VT3 106C{jf“270c{i'ﬁl (P<005) -

1] T4 Pk - F (Rl M5 - R BRBRIELE T (10.6 vs 27.0C 5 23 vs 28'C) b il ki ik 4
B -
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%05 P IIBCR IR A SRR ARG = TP GRS P ORIk L By
Table 5 Effect of drinking water temperature and sprinkler water temperature on net amounts of
tritodothyronine (T3) and thyroxine (T4) of lactating Holstein cows

Control (n = 8) Treatment (n = 8)
Before After  Netamount Before After Net amount

Item Normal range

T3 (U/AL)  40.8+14.5 504+19.1 9.6+23 363+10.0 393+11.5 3.0+19 21-94
T4 (mg/dL) 85+1.8 83+17 -02+13 84+07 83+13 -01+08 29-89

Net amounts of T3 and T4 between the control and the treatment differ nonsignificantly (P > 0.05).
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Application of chilled water for alleviating heat stress
in dairy cows

Kuo-Hua Lee"®®) Seng-Yen Kuo”®, Si-Han Wang(l), Jih-Yih Chen,
Wei-Wen Lan"”, Chun-Chieh Chiang(l), Fang-Chun Shiao'”,
Jun-Xuan Zhao", and Chu-Li Chang"”

ABSTRACT

The aim of this study was to evaluate chilled water for alleviating heat stress on cows in lactation. A
cross-over design with an experimental period of 28 days and same feeding management were conducted
with 8 cows whose milk yield averaged 21.2 kg per day. Eight cows were divided into the treatment (n =
4) group and the control (n = 4) group. Cows were provided with chilled water (23°C, the treatment group)
and ambient water (28°C, the control group) through drinking and sprinkler. During trial period, the dry
matter intake, milk production, milk components and somatic cell count as well as triiodothyronine (T3)
and thyroxine (T4) of cows were measured. Respiration rate (at the 2 p.m.) and rectal temperature (at the
8 a.m., 2 p.m., and 8 p.m.) were measured from 4 cows per group. The results showed that mean values of
dry matter intake, milk production, milk components and somatic cell count of the treatment group were
not different from those of the control group. Yet the treatment group had a significant decline in
respiration rate (-14.4 + 3.2 vs -2.8 + 2.7 breaths/min > P < 0.05) and rectal temperature (-0.22 vs
-0.08°C » P < 0.05) than the control group. In serum assay, the concentrations of T3 and T4 showed no

significant difference between the treatment group and the control group.

(Key Words: Chilled water, Dairy cow, Heat stress )
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