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#® 1. FHEARE R FHEORE

Table 1. The weekly water intake of Holstein calves in cool and hot seasons

Hot season Cool season
Ad libitum None Average  Ad libitum None Average Total
water water water water average
No.calves 6 7 13 6 6 12 25
kg/head/week
2 wk 134+ 7.7 0£0 62+ 85 36x 28 0+0 41+ 67 41+ 67
3 wk 25.1 = 19.0 00 116X£179 60X 3.7 0+0 75+13.7 75137
4 wk 21.1+16.7 0+0 98+ 154 9.0=L 59 00 72119 72X119
5 wk 151+ 56 0£0 70 86 94% 70 0+0 59+ 77 58+ 77
6 wk 213+ 38 0+0 98+113 144=L 93 0£0 5.7+105 86+105
7 wk 240+ 57 0£0 111 £129 161+ 75 0+0 94+113 94£113
8 wk 4.7 115 0+0 16.0+ 195 23.5 £10.9 00 140170 140170
9 wk 66.7 +128 783308 7291241 553113 66.0+127 67.0£20.2 67.0+202

10 wk 789+ 55 944£335 8721252 747+131 89.0E220 84.71+226 84.7+226
11 wk 80.0+12.9 1023 =431 920336 77.0+ 166 89.9+243 90.1+£289 90.1+289
12 wk 882+ 84 1080=*=321 99.0*+256 967131 137.7+299 9981236 99.8+ 236
Mean = SD.

® 2. FARRREOEVERERR (A

Table 2. The weekly concentrate intake of Holstein calves in cool and hot seasons (as fed basis)

Hot season Cool season
Ad libitum None Average  Ad libitum None Average Total
water water water water average
No.calves 6 7 13 6 6 12 25
kg/head/week

04+ 03 03+£03 03*03 0.3 +04 04+04 04+04 0.7+03
wk 1.6 + 0.8 11206 13x07 1914 1.6 0.8 1.8+1.1 1.9 0.9
wk 28+ 1.3 2006 23+10 40+ 2.2 28+0.7 35116 32%15
wk 42+ 14 3716 39=x15 54+28 43+t1.2 49+2.1 47+19
6.1+ 14 55+15 58=*14 73 +34 5.6 = 1.7 6.5 +27 65122

wk 87x 1.7 69+16 7719 9127 6.5+1.2 79+24 8121

wk 11.81£ 18 71+16 93£380 112+£32 8.0+ 1.0 9.7+28 98128

wk 189+ 1.8 1565+16 17.1+t24 192+36 152+ 1.6 17.3+83 17.5+29
10 wk 230 15 208=*+11 21.8+17 22636 18.6 = 1.1 20832 21.6*26
11 wk 214+ 32 229+18 222425 236+40 201%£25 220+36 224+31
12 wk 23.8+ 21 253+21 246+£21 253+%£19 215+15  236X26 244+24
Mean + SD.
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Weekly ad libitum water intake (kg)
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Fig. 1.Relationships between age and water intake of Holstein calves.
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Fig. 2.Relationships between age and concentrate intake of Holstein calves.
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x 8. BFEFHFRRKRENGKZERERR

Table 3. Effect of water supplementation on performance of Holstein calves in hot season

Water
Item Ad libitum None SE
10 days-4weeks
Initial weight(kg) 42.9 42.1 5.3
No. calves 7 7
Daily weight gain (kg/d) 0.58 0.54 0.09
Daily water intake (kg/d) 3.46® 0> 1.85
Daily concentrate intake (kg/d) 0.24 0.19 0.10
Daily hay intake (kg/d) 0.07 0.08 0.03
4 weeks - 8weeks
No. calves 7 7
Daily weight gain (kg/d) 0.992 0.78° 0.16
Daily water intake (kg/d) 4.64 0r 3.35
Daily concentrate intake (kg/d) 1.06 0.83 0.23
Daily hay intake (kg/d) 0.12 0.09 0.05
8 weeks -12weeks
No. calves 6 7
Daily weight gain (kg/d) 1.33 1.37 0.14
Daily water intake (kg/d) 10.52 13.52 4.05
Daily concentrate intake (kg/d) 3.11 2.94 0.13
Daily hay intake (kg/d) 0.23 0.23 0.07
10 days -12weeks
No. calves 6 7
Daily weight gain (kg/d) 1.03 0.94 0.08
Daily water intake (kg/d) 6.09 5.14 1.64
Daily concentrate intake (kg/d) 1.65 1.50 0.18
Daily hay intake (kg/d) 0.15 0.14 0.04

«b Means within the same row with different letters are significantly different (P < 0.05).
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it LEREEER (P>0.05) « FEHVMRUKENTE | TR SEHAES 3.00
kg/ B EREREIEMITONES - B EEEREH PR RENE .

410 HESE 12 BRI AR © 7 0 VI B HE - A BRI A5 BB
1.08 ~ 0.94kg/ H » K/kRIBETHAARIS 0.09 ke/ B - A MBEIEERE 102 B - A0 M8% (P =
0.08) 177 - 46 H VMR IRR R - RS AIR 1.65 - 1.50 ke/ B - FOERIHEAR GBS
R A (P = 0.06) B4 » R/ARETR/KES 0.15 kg/ H - 76 PHFUKR R ER
BRTE » EEYUKAETRAAHISIRIR 6.09 ~ 514 015 + 014 keg/ H - 7EHET Hs g
H o
TR

40 10 BB 12 50 76 8 SRIAATIS/KELTTAS K 2 FREAE R BT Z PERE R » WR3AMHT
HIRSRATER 4 - 740 10 DI 4 ERIRIAMEASET - 7 A I EAE « A RECTG RS
AR 0.59 ~ 0.56 ke/ H ; BEAAKSKAIBT /K S 0.03 ke/ H - EmEARSEE2REE (P>
0.05) - & H PAIMBHER BT - FMKFS IR 0.36 ~ 0.27 kg/ H » S/KEETEKES
0.11 ke/ H - {EFFHARIEATE 2 B A7 (P>0.05) « £ A HIFUKE ATE » MK A0R 1.03 -
0.00 ke/ B - FEAETFH/KRE - LRI RMEE (P<0.001) - £ PIERARHE - M
HAFIR 0.07 ~ 0.09 ke/ B - MHET FHOEMZ R (P>0.05) -

72 4 IR 8 IR MERERT - 16 I E TE » A /KRIBUR AR/ EA TR 1.00 -
0.87 ke/ F - FEAHMHEREE 2R - BAGRENBEEE (P =0.07) » S/ EERRkE
%0.13 kg/ H - /£ E FAOMRHER BT - FAIAR0R 1.17 ~ 0.87 ke/ B - mSRIGEREE%
H (P>0.05) - {EA/KEIBTRAMS 03 ke/ B - TS EHOKEHTE - TR 2.17 -
0.00 ke/ H » BT/ - FiLIFIEZ RMGIEE (P<0.001) - 7 F P ERARSH » MW
HEARIR 0.1 + 0.16 ke/ H » #E4iEH FAERIERETE (P>0.05) -

74 8 B E 12 ERBMITEERE - £ FIgNE « JUKE - WARAR - BERARS
M #E7KHE NGRS 1.36 ~ 1.21 5 10.84 ~ 12,745 3.07 ~ 2.70; 025 ~ 0.33kg/ H * %
At LSRR R (P>0.05) - £ 0 THBUKRAE - FHASIRER A RIERKES 1.9
kg/ B » Ba IR SS + (B30 TS A TR A R -

24 10 BERE 12 MBI A0 PE SRR - 16 H T B + A8 /KA BERAG KA 40 ARy
1.04 ~ 0.92 kg/ B - #7AMIETAE/KEIS 0.12 ke/ B - FRRIBESEIE M2 BT - AVEIRTINY
35 (P=006) - fEHFBHRRRAE  WESTR 176 - 141 kg/ B - HMEES
R (P<0.05) » H7KEBTRAES 0.35 kg/ H - 78 H 80K BB SR AR AH « 167k
BTHRRI AR 4.79 ~ 4.82 015 ~ 0.21 ke/ B » {EfRET LerIEE 2R (P>0.05) -

L LEAI R SRR - KR PARESTE - BE SR E &
RAEREIRET » BAIRBENEY 4 5 S BIRE - A/ R/ AR R R RS
B VAR + TOE FUATE E TS B RAOREES - (74 10 FLBAEE 4308 PP Bl
RTHRELERA  FERERERHS » /RTS8
TEERIIFA ALY | » 18 E IRk R AR T ER AR - BIMIEKRAET
BN H0R L AUE - (PR BT - FEROKRE RN - EREERERE
PERERE -

AR - S SUBRAERHRIN M L MU R A (LR » RSN 5 - I E BB AR
KIS (PCV) -~ MAHEEGE (TPP) - MAFRHEA (BUN) %=l G BE=mNER
B (- 1987) > #{/KERE/KHEEREF4 2 PCV ~ TPP ~ BUN{H4351k 30.0 % » 32.7 %
B15.7 g/dl > 5.7 g/dl }z 12.3 mg/dl » 13.9 mg/dl ; ¥7EEHEZER @ EAKKEZ PCV & BUN
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*® 4. WEFHERKENGK ERERE

Table 4. Effect of water supplementation on performance of Holstein calves in cool season

Water
Item Ad libitum None SE
10 days - 4 weeks
Initial weight(kg) 44.0 37.9 6.06
No. calves 6 6
Daily weight gain (kg/d) 0.59 0.56 0.11
Daily water intake (kg/d) 1.03 2 0® 0.40
Daily concentrate intake (kg/d) 0.36 0.27 0.16
Daily hay intake (kg/d) 0.07 0.09 0.05
4 weeks - 8 weeks
No. calves : 6 . 6
Daily weight gain (kg/d) 1.00 0.87 0.13
Daily water intake (kg/d) 2172 (1 1.98
Daily concentrate intake (kg/d) 1.17 0.87 0.35
Daily hay intake (kg/d) 0.11 0.16 0.05
8 weeks -12 weeks
No. calves 6 6
Daily weight gain (kg/d) 1.36 1.21 0.15
Daily water intake (kg/d) 10.84 12.74 2.51
Daily concentrate intake (kg/d) 3.07 2.70 0.47
Daily hay intake (kg/d) 0.25 0.33 0.10
10 days -12 weeks
No. calves 6 6
Daily weight gain (kg/d) 1.04 0.92 0.11
Daily water intake (kg/d) 4.79 482 1.01
Daily concentrate intake (kg/d) 1.76# 141° 0.31
Daily hay intake (kg/d) 0.15 0.21 0.06

2> Means within the same row with different letters are significantly different (P < 0.05).
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EEE - MR MIEREN - ERREEREEER(SGOT) RAThRE R — » FIfHI SGOT EkR
47.9 TU/ B2 41.8 TUA - 3G7EIER EHEP - HILER @ FHEWMASMET e BEETIEE > &
RRRRIEE L - BITEThREMREM RS EH £ HLEE - ERERR LSRR - £RF ek
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BAAR(1968) : BBRAE FARAT - AR B TR - KEBAEOK - MRS AIERSE -
R FEE AL EIR - DUeZk BNk TR B - TR A0SR H A4 DA
o fERUFE 6 - BFRAHEREREZ TRFS X RBER 12 B 13 5 Bk EE T a7k
M THRIFA X REA R 128 82147 - BURMFA TRIAZIGKESHIZE - BRS04 TRy
ERLBEFS o FIRFASE TR SR 2 Bl E 4 HE - 8 Kertz ef al. (1984) HEFIEHZ
FERABRFE - Ktk - WELEMFA e ER K S i R IR B K ATt A T FIRT RS S IR RERT -

5. FIRFAERSRKEN K MR IR FE

Table 5. The blood parameters of calves fed water ad libitum or no water supplementation in hot

season
Item Water

Ad libitum None Normal range
RBC(10% ¢ 1) 84 £ 0.9 85+ 12 50 — 87
WBC(10% 1 1) 84 + 1.6 81+ 1.6 4 — 12
Hb(g/d1) 9.7 £ 12 10.7 £ 1.0 85 — 135
PVC(%) 30.0 =+ 4.7 327+ 4.0 22 — 44
TPP(g/d1) 57 = 04 57t 0.7 39 - 6.7
SGOT(1U/1) 479 + 118 41.6 + 121 7 — 161
BUN(mg/d1) 123 = 2.6 129 £ 45 10 — 20
Mean £ SD.

Normal range: i B VLA - BAEERZEE{ZE - pp.310-311 -

6. AR IERAMRIG/REA K &Rl T RR BGOSR

Table 6. Weekly feces scours for calves fed water or no water in hot and cool seasons

Hot season Cool season
Age Fed water No water Fed water No water
No. calves with No. calves with  No. calves with scours No. calves with scours

(week) scours X scour days  scours X scour days X scour days X scour days

2 8 0 14 50

3 2 4 44 55

4 1 6 55 32

5 1 3 6 4

6 0 0 4 1

7 0 0 4 4

8 0 0 1 1
Total 12 13 128 147
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Abstract

This study was conducted to evaluate the effects of ad libitum water intake and no water
intake on the performance of Holstein calves in hot and eool seasons during the preweaning
period. Twenty-six male Holstein calves were divided into two treatments, namely, ad libitum
water supply and no water supply in hot season and cool season. Calves were confined in
individual calf pens. Concentrate and hay were supplied ad libitum. Milk replacer feeding was
discontinued at the age of 8 weeks. And then, water was supplied ad libitum in both groups,
the whole experimental period was 12 week. Results showed that the preweaned calves treated
by water ad libitum resulted in more intake of concentrate (P = 0.06) and more weight gain
(P<0.05) than those of calves in other treatments in hot season. Average daily weight gain and
concentrate intake in two treatments were 0.99, 0.78 kg/d and 1.06, 0.83 kg/d, respectively. In
the same period, the average daily weight gains in two treatments were 1.00, 0.87 kg/d (P =
0.07) in cool season. No causative effect of water intake on scouring was found, but calves
suffered from scour much more in cool season. For calves at age 8 to 12 weeks, average daily
gain and concentrate intake were similar in two treatments with the averages 1.35 kg/d and
3.05 kg/d in hot season and 1.29 kg/d and 2.89 kg/d in cool season. From these results, we
concluded that during the preweaning period, farmers should provide water ad lzbitum for the
calves to increase the concentrate intake and weight gain.

Key words: Calf, Water intake, Growth.
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