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AR B H1E R IR A 205 IR I P - ORI T - BRI R 30BRMF £&
M A STERFEER A LARER /A 15 %(w/v)#:300 ATTARIEM 2 kg ok ~ 12%
(w/v) $E:300 g (REBIIIN 2.5 kg 7k ~ 10 %(w/v)4H:300 g Rk 3 kg 7k » FABREF 4 LUE AIHREET
% KRB ET R o JUBRET I B A EAUK 2 1 2B R - BRI REUT > AR A —
7= SGEEE » R FLISEEERRY 12% S5 10% M AT B U4 LR (P < 0.05) I RHE R &
(P < 0.05) ¢+ 15% ~ 12% B2 10 % =#H:2 HIMESF Rk 0.64 ~ 0.75 82 0.76 kg/ H > BREREES
Ak 0.43 ~ 0.57 81 0.57 kg/ H ; MIREL =M AMEEBHBREZRATA  FHIK0.72
0.74520.75 kg/ H#20.43 ~ 0.61 81 0.50 kg/ H - B RERH AN R4 - ERFHTRG
AR ANE RS - TTRIFERRARZLIELL 300 g Bk I 2.5 2 3.0 kg IR/ PR ERAT -

BASER ¢ 75~ UAHND - AR -
1

B A& R G A AR LR R A AL LIRS 7 U R R AU LAY
PEEFILIL © 8-10(FRAFED KBTI - ARIEEE (2000)HIRERRERAET - WA+ H
W E UK R RS T RS S SRR A RN E - RIIRENSRN - HRMTAHE
7k > A IHFRIER AR 2R B /KR - AT DU LA THAKM T3 E7K - BREBINET - 5K
PR Dl —TEER A TS - BTE B/ IA AR TR B 2 (A AR ER
#ird > BEEWMAERER @ ESE—DIRBRER -

S BT R TR ISR - FE A RIBRTA - EABRAGHARTRAL -
BE45-90 KA —HEA-RK - E—HERN 4 kg IN(BZRY - 1980) - AFRHLES
HRENEHE(20%LLE) - BgRE20% LA E) -~ #iA R RRYIE - Wi JTiRE L 250 g RN
P 2 kg IRk (38-40°C) » ELIBEERy 12.50%(W/Y) - BPHGERIG TR > 1995) - M
SMSCER T » Pettyjohn et al.(1963)RYFABRFERAET - BRI SMEIRE(5~10-15-20~ 25

|

(1) fTEbE R R B e ARBTG5 1015 5% -
(2) fTBbEREE B G E R -



FEE BRER BUKHE 329
/
{

% YEIFRRE - E LI 15 % MR LI S B BT B B - Thickett et al.(1988) Bkt
BUG TP AR ZLAVREER 12.5 %(w/v) - BNEL2 kg AIE/KITA 250 g fARIs - feeTmees » —
RERZR - HEL BTG AR A FLIE I A0 FE0E HOB I R0 - ARG > P4 DUs /GBI it
MK ATERE PR (P < 0.05) » AR HHE & BIVEEP = 0.06) » & /KR ksl
FEHMESES 27% - {EE B AR HTEHIS 28% (225 » 2000) » K HAF4-7EH 2L B ST
HARIEEZ (35 - 2000 5 B > 1995 ; Kertz ef al., 1984 ; Thickett e al., 1988) - AXEHT E
By > BN SRR TR BTSSR IERR BIMA RIS - B = B A Sk
BREMS  REARYES - EMEMmREs%E .

MRIERTTIE

FEZHEF DS > FELLT % (WSS - S A RS BEEFME 1.8 m
X H 1.5m x & 1.1 m)§# ; SMETFAS  SRIEREEEYYE BN PO SR
T BEVERC© HBAERNTFAS - EHEFTIDESE (200 mg , JLEIEST ) B B A ] ©
(BSR1T > Virkon S)IH&EHR( 1 : 200 ) %FHEEEISIAT » FRlE= R ETBELE - 74 14 HERME
BEE SH ETFRRATLIETL - FEE300 g RIHVER 2 kg Bk (38-40°C ) th I = Rk » HZEE
SURRHE R - 58 14 HRRHIAEITHE - SRR 1238 - FBREHD B SR & sy
i BHEAEFAF - SHETFRERATEA » FFE 300 g Ry (RHAERT 20% ~ HEH'E
25% ~ IR 8.5% ~ FEAEHME 6% ~ 7k5> 9.1%) - SFBIER 2 kg(15% HH, w/v) ~ 2.5 kg(12% #8,
W/V)EL 3 kg(10% #H, w/v)HIIE 7K (38-40°C) hEl I sRANIEIER Y - (OB ALLURET S = aae o /Ul
BetelTFL R EHE D 22.9% - ERYLHEAE 7.3% ~ LIRS 6.9% -~ 7k 43 9.500) B 65 (L 1
B 8.4% ~ FRUEMBAE 42.7% ~ LIRS 6.4% ~ 7k4> 16.7%) FhIA— R ER TR - A FLEARI R AL
JEEIK » B AR RIS E ERARK - DUBBRL AT KABHUERK » 80 R LB E SRSk
IMEAFPE » REEHRRIG KB EDSRS - REERFK  — KSRk TRER REF
PERFFEEERETE - B H L MBI R TR S B0k S 00 B B s - e B AR T E E H T A
HE - AL (E - B% - B85 - EE)(Wilson ef al., 1997) ; 5 HEUKE - BRRRE
RERRR - FAENREBEER TR - KB - 580 &« RS RERER K
AOAC(1984) JTILHEF TS 44T - Wl BErh P S BIRY R TE B8 LU BE IR T4 J5 407 (SAS, 1988) K &5
5 RS BIRAIER YA (Duncan, 1955317447  SBBMRAT Ty, = 1+ Ti + ¢, » y, S
WE > ¢ =HREE9ME - T =REHE > o =3B - EEASEAEITER % - B TH i
TE A TRIEF s —E8E > Eh 1 S E FRNTENER 0 » HINESEET
HeETor#HT (Jenny et al., 1978) -

TESR AT A

FABE (BTELENA) I (88FE—FE=H) WEHET DR E R B4 SR
RE - ST FHRBER 31.2°CH 66.69% » HEFHEIRE R 19.8°CE 69.69% -

P4 F BRI ST RREO R EAERE . RO RIRL - F4-%
JNBEAREIMERERTL 76 H PHIRIE AT - 4 15% ~ 12% B2 10% =HEANEF 51 0.64 -
0.75820.76 kg/ H > 12% £ 10% FRAHHEE IR 15% M EIBAERIIE (P<0.05) » S BI%H
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# 1. A4 RATRERER AL EERR
Table 1. Effect of different milk replacer concentration on performance of Holstein calves in
hot season
Milk replacer concentration, %
Item 15 12 10 SE
2 - 8 weeks (Preweaning period)
No. calves 5 5 5
Initial body weight, kg 43.8 44.1 45.5 0.90
Body weight gain, kg/d 0.64° 0.75% 0.76 * 0.09
Concentrate intake, kg/d 0.43° 0.57 2 0.572 0.10
Hay intake, kg/d 0.10® 0.09 # 0.04° 0.04
8 -12 weeks (Weaned period)
No. calves 5 5 5
Body weight gain, kg/d 1.01 1.06 1.03 0.18
Water intake, kg/d 15.47 15.93 15.32 2.37
Concentrate intake, kg/d 2.52 2.62 2.62 0.21
Hay intake, kg/d 0.30 0.28 0.21 0.08
2 -12 weeks (Whole period)
No. calves 5 5 5
Body weight gain, kg/d 0.79 .0.87 0.88 0.08
Concentrate intake, kg/d 1.48 1.39 1.39 0.18
Hay intake, kg/d 0.18* 0.17 0.11° 0.02

ab Means in the same row with different superscripts differ significantly (P < 0.05).

0.11(17.2%) &2 0.12(18.8%) kg/ H - £ A PR EBRE A E » ZHMKF2 Rk 0.43 ~ 0.57
0.57 kg/ H - Erf 12% 52 10% RIAHBEEE 15 % MAEFEAEEIEER (P<0.05) - 55IZ
H 0.14(32.6%) B2 0.14(32.6%) ke/ H - BHNEIERER AT SR8 - GREFFIE
EHE S BEINE - 120 B 10% MAHAVKEE S - FriS SRR B R R M ERTUMNRE - BE
22(2000) FTE ISR —8 - EH VIS ERARAE » ZMHKRFS AR 0.10 ~ 0.09 ~ 0.04 kg
JH > 15% B 12% FRAAEEZH 10% HERBRAREZERAR(P<0.05) - £371%H 0.06 & 0.05 kg
JH - BEpsERAaBNETES - Willard (1938)i5HF4 v BRHEERORELERR
& TTRER 15% MHEHRERRRRENRA -

IPABI S » SR E B - AE12EROMERE » €0 P ETE » #K15%
120 i 10% =#HRINERE S AR 1.01 ~ 1.06811.03 kg/ 0 » =HAMIEREENZEREE (P>0.05) »
EATEBEEBEAR UERAR FUKES=HE - SHEKFLRIR2.52 ~ 2.62 81 2.62 ke/
H ;030 - 0.28510.21 kg/ H ; 15.47 ~ 15.93 81 15.32 kg/ H » HHEEEWHMEZRERE (P>
0.05) o

RRBEIATIRE R - 7 2% 12 BRI ERERE > £ H P EHHE » /K 15% ~ 120% B
10% =#ERIIERES BB 0.79 ~ 0.87820.87 kg/ H » BESR 120 #HEL 10% #HE L 15% 452 0.08 (10%)
kg/ H » (ES{REESNEREE (P>0.05) - FHVREEARESE - ZHKFTHR
1.27 ~ 1.39 81 1.39 kg/ H - #ESR 12% $HEE 10% #HEFEL 15% $H2 0.12 (9%) kg/ H - E=FAFE
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REEIRRTIE (P>0.05) - EH PR ARAE » ZHKFESHE0.18 ~ 0178 0.11 kg
/H > ZHMREEENZEREE (P<0.05) » 15% B 12% FRAHE: 100% MHEFE RS e s -
7% 0.07 B2 0.06 kg/ H » H#EH] 15% HH 7R K HE & B R AT R -

FAERBEIME AN BHRGRAR S  F4A S/ CERTCEE - WE - BE - ES0iin
JiTH 0 15% ~ 12% B2 10% =AM MEEE S R (P>0.05) » SHEHEASER 109 - 15.4
~ 27.0E27.8 cm - BESR 12% HHEE 10% FHE Lh 15% M BR 2 HURS  F 22 B - (H I SRR
SHEBRBIER A (R STE) - B Kertz of al.(1984) F I F AN B E IS 2 A%
HERSIAEEEZROERARE - F4AE 12 BREERE WE - BE - BSinss
- SHEEEEEERET  SHVIERFERT.9 ~ 11.6 - 229847 em - [F4"F 1238
ERfEfRR - WE - [BE - ERESINAE - SHEAEES S REE - SETEKFR 188 -
26.9 ~ 46.4 81125 cm -

R 2. S RETEEE AL BIRE
Table 2. Effect of different concentration of milk replacer on body measurements of Holstein
calves in hot season

Milk replacer concentration, %

Item 15 12 10 SE
2 - 8 weeks (Preweaning period)

No. calves 5 5 5

Body weight gain, kg 26.9° 31.5° 32.12 3.3

Increase in body length, em 11.9 10.6 10.2 2.2

Increase in heart girth, cm 13.7 15.3 17.1 3.1

Increase in barrel girth, cm 25.0 26.2 29.7 53

Increase in wither height, cm 7.0 8.2 8.1 1.4
8 -12 weeks (Weaned period)

No. calves 5 5 5

Body weight gain, kg 284 28.7 27.9 6.1

Increase in body length, em 8.2 7.8 7.8 2.8

Increase in heart girth, cm 13.7 11.3 9.7 2.9

Increase in barrel girth, cm 241 23.1 21.6 6.1

Increase in wither height, cm 5.0 4.6 4.1 1.0
2 -12 weeks (Whole period)

No. calves 5 5 5

Body weight gain, kg 56.1 58.2 59.9 6.9

Increase in body length, cm 20.1 18.4 18.0 2.7

Increase in heart girth, cm 27.4 26.5 26.8 3.0

Increase in barrel girth, cm 39.1 48.7 51.3 12.8

Increase in wither height, cm 12.0 12.8 - 12.6 1.6

* Means in the same row with different superscripts differ significantly (P < 0.05).



332 O L7774 R AT R B EY (O LS o A

AT/ GEBR LIRS B R B R TR AR 3 » 15% ~ 12% L 10% =HHZF
FLEE H FRIR IR R 2.0 ~ 8.0812.8 X /58 ; #ki% Jenny et al.(1978): 24z Ttk 4377
AR TR AR =R R 0.05 ~ 0.04 81 0.03 - ZHAMEEE 2 REEP > 0.05) - 5[EF4FT
FIOE T TSRS RS FENREFeERERIE TR  MRDRRNTSS - BE
g - RAABRBES(R  1994)  ERAAFH SRR 20% R Rinr4a TR
(Jenny et al., 1978) - {EARGERIERITT » 15% BEHYHR A FLIKAETEZE 12% B110% HOIREE -
WA F T RIRREE -

I R

A E 12 BB SR B R A LS RS » ST TRRIRS - fFF -2
SRR M AR - (£ H IO E T © 4K 15% - 12% E& 10% =REMIESFA 3R 0.72 -
0.74820.75 kg/ B » SHEEEESWER (P>0.05) - FEVRHHBEAR  LERRETE
SHREES AR 0.43 ~ 0.61 820.50 kg/ HA10.06 ~ 0.08 2 0.13 kg/ H - =AM EMBENZR
B (P>0.05) - 812(2000)7EHFERSRIRIRER —B FERSHIFFOTRERY » fiFk
SEHFERERSRIED  EEEARANR SRS EERAE AR - Rt EReE
RERBUEIEE ER -

FABILS  SHSREE B - AE12EROMERE - 0 PIME AR © #K15%
1200 52 10% SARAONERF 5Bk 1.14 ~ 1308 1.15kg/ B - SHAMEEENZRFE (P<0.05) »
1200 $H#K 15% ~ 10% RIS EIAEROINE > 53 FI% HI 0.16 B2 0.15 keg/ H - FEH IR HBRE

FE > SHKFA R 2.58 - 2.90 B2 2.83 kg/ H » SHBEMEENERFE (P>0.05) - £H
P ERA RS 0 SHERESIE 022 « 0258 0.48 kg H - SHMEEENZEGRE (P

<0.05) -+ 10% $H#% 15% B 120 FHEHEAIGER AR > H71%H 0268023 kg/ B - &
HEgok R AHE » KPS 9.22 « 11.798 10.75 kg/ H » MEEZNEMZRTE (P>
0.05) - 7EIEERHART » 12% #ALL 15% #HEE 10% fEESRENHE - TRBRRSHIEHEEUK
B3+ 754 Thickett et al.(1988) A Hi{74-Ho 1 B ER SRR A B J VK & 2 IEFERRRYE R
g s B A EN B AR R K 10% 8 —EF4 M Er S BORATE -

FERERBIIATIRETE o 74 T F 12 BRMERERE - ERVSHEAE K 15% - 12% &
10% = HIHOIERE4Y Rk 0.89 ~ 0.96 820.91 kg/ H - BESR 12% #ALL 15% #HEE 10% H% 0.07 &
0.05 kg/ H » {H = {HREEE 2 REE (P>0.05) - EHERHNBARETE - ZHKFI5E
¥1.29 ~ 1.54821.43 kg/ H - SHIRMEENERFE (P>0.05) « EHFHEERRREH -
SRR 0.15 ~ 0.15820.27 kg/ H » SHEMIEEEWERRELE (P<0.05) - 10% ML 15%
1 120 PRSI ANERARE - HRIZHI 0128 0.12kg/ H -

FAFREBERI R R SRR A E/GARERE - E - BEE - Beidm
JE - 15% - 120 B2 10% =HERSEMEE A REE (P>0.05) » SHPHEKTR 109 -
15.6 ~ 22.5829.1 cm - {F4EAE (2 HRFEME - WE - HE - BRivginim - A& EE
B EAE  SHEHEKFER6.7 - 104 - 20.3824.6 om - (4T 12BRIERE - WE
EE - EERINSE 0 SHEMREEENEREE  SHPHEKFR 182 ~ 263 ~ 4545
13.7 cm -

2/ GEB R IS B B P BN B RANF 6 > 15% ~ 12% B 10% =2
P S TREBRE B 4.5 - 2.383.0 K/H : EFF TRBER=MAERFR0.10 ~
0.07810.12 » & fARIMEIEE = R4 (P > 0.05) » (R TRIR 4 REBLAF (FHIER 0.04)% -

BT B SRRk B RES YR AR (2% > 2000 ; Mullick et al., 1953 ; Winchester
and Maris , 1956) » Hrh Mullick ef al.( 1953) EHESL gk EREYRERIEE - K- &
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TR - A (2000) MRS TR IEH - W ILEI T A B R TR A Kk L R R A B
M E B EHE AR - AR RET  AERIRARR » Rk KR RiFHkE
#k  FRLUBTEUKERS 2 10 % B 12 % FEAHEL 15% MBS B RR A R E © FEE
EEBYIRRIRE - MRk EE  BARRB/ o BRI IR - FTLI15% ~ 12% B
100% =HI7E4 EMAEHERBAGE - KRR 7R 2 DR AR AR BOK B0 -

R
Ll AR LI E SR  TLUGR AR XK IR

SKIMARFIZLE - TR (R IR A RAR G AOK - FIBREWE AR LRI
fE - HME R 300 kg BORIBIAINA 2.5 % 3.0 kg ik » FIRHFFRETREEE AN
FILREA S ; THfEmmes - DIERIEE 2 R ALA A 2R UK - BHF AR ERANERRE
WEKAL -

# 4. FEEFREAFFRERALZERERR
Table 4. Effect of different concentration of milk replacer on performance of Holstein calves
in cool season

Milk replacer concentration, %

Ttem 15 12 10 SE
2 - 8 weeks (Preweaning period)

No. calves 5 5 5

Initial body weight, kg 40.1 40 40.5 0.30

Body weight gain, kg/d 0.72 0.74 0.75 0.08

Concentrate intake, kg/d 0.43 0.61 0.50 0.15

Hay intake, kg/d 0.06 0.08 0.13 0.05
8 -12 weeks (Weaned period)

No. calves 4 4 4

Body weight gain, kg/d 1.14° 1.30° 1.15° 0.10

Water intake , kg/d 9.22 11.79 10.75 2.18

Concentrate intake, kg/d 2.58 2.90 2.83 0.25

Hay intake, kg/d 0.22° 0.25° - 0.48¢® 0.15
2 -12 weeks (Whole period)

No. calves 4 4 4

Body weight gain, kg/d 0.89 0.96 0.88 0.07

Concentrate intake, kg/d 1.29 1.54 1.43 0.18

Hay intake, kg/d 0.15° 0.15° 0.27¢ 0.08

ab Means in the same row with different superscripts differ significantly (P < 0.05).
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5. WEFARETNFRE AL iR
Table 5. Effect of different concentration of milk replacer on body measurements of Holstein
calves in cool season

Milk replacer concentration, %

Item

15 12 10 SE

2 - 8 weeks (Preweaning period)

No. calves 5 5 5

Body weight gain, kg 30.2 31.3 31.6 3.4

Increase in body length, cm 11.1 11.5 10.2 3.5

Increase in heart girth, cm 16.2 15.8 14.7 3.0

Increase in barrel girth, cm 20.1 22.8 24.6 7.6

Increase in wither height, cm 4.1 4.7 3.5 1.5
8 -12 weeks (Weaned period)

No. calves 4 4 4

Body weight gain, kg 25.6 29.1 24.1 4.2

Increase in body length, cm 6.2 7.1 6.7 2.9

Increase in heart girth, cm 8.9 12.2 10.2 3.1

Increase in barrel girth, cm 19.9 21.9 19.1 5.6

Increase in wither height, cm 5.3 4.6 3.9 1.1
2 -12 weeks (Whole period)

No. calves 4 4 4

Body weight gain, kg 59.6 54.1 62.0 4.2

Increase in body length, cm 18.9 16.8 19.0 4.0

Increase in heart girth, cm 27.2 24.6 272 2.9

Increase in barrel girth, cm 46.5 40.6 49.0 6.2

Increase in wither height, cm 15.2 11.3 14.7 1.9
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Abstract

This study was to evaluate the effects of different milk replacer concentrations on the
performance of Holstein calves under hot and cool seasons. A total of thirty male Holstein
calves were divided into three treatments. Three hundred grams of commercial milk replacer
were mixed with 2 to 3 kg of warm water to contain 15, 12 or 10 % (w/v) concentration. Calves
were confined in individual pens. Concentrate and hay were supplied ad l¢bitum. Milk replacer
feeding terminated at 8-wk old and water was started to supply ad libitum for each group until
12-wk old. Results showed that in hot season preweaned calves fed 12 % and 10 % milk re-
placer could gain more weight (P <0.05) and consumed more concentrate (P <0.05) than those
calves fed 15 % milk replacer. The average daily gain and concentrate intake of age 2-8 weeks
in three treatments were 0.64, 0.75, 0.76 kg/d and 0.43, 0.57, 0.57 kg/d, respectively. For cool
season, the average daily weight gain and concentrate intake of age 2-8 weeks in three treat-
ments were 0.72, 0.74, 0.75 kg/d and 0.43, 0.61, 0.50 kg/d, respectively. We concluded that dur-
ing the preweaning period, the farmers could provide 10 to 12 % (w/v) concentration of milk
replacer for the calves if the supplementation of water is difficult.

Key words: Calf, Milk replacer, Growth.
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