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HiZH 1 (P < 0.05) - {HEERAEE = 4HRF AR E AR 2R - —EFHIIRSEE - faRs =R HhERE S
BB BB I DT A2 NI IRBIRTRIE © PREREURENIBE B - FLER A R AR DI Bt 8 ~ 3 e &
TRERE H SR IEFauE E A 2R e 5 RS (glutamic oxaloacetic transaminase, GOT) KA i P
W EiH TG (glutamic pyruvic transaminase, GPT) Ji /S 8 B1 (7B NS Gt o A [EIEEAL RIS B ~ pa 2 1
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ZVHIRGE ~ BEALATP Y 0 B AL Z 25 -

REde © BEALERES - BHF4F - BE - IRS2HE -

4

FHREEREEERNAE 2 - 3487 BAFCHABRESAERS - GRE AW TGS [T
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TACHAZ A& > BLUEAE UL ARIBS AR 2 —IHIEA - (UL Z 81 R (XA L (milk replacer) » {58 2
P FLR S RGN 4 A R ELRY) B Fda A A e i o ARG E - A SRR S HE (B
C EENERAHAESEEALZEN - BRI (R > 2006) -
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RIS PG B & (Kertz ef al., 2017) o (HITFREPEMVHENRYEDK - ER A RE A SN N ERE Y 20%
A 7 R FL & F EEUFA- R E B BhER 67 240 2 AR hn OSSN ) T - E#YT RN AR ELERIA AR
(Borderas et al., 2009) - = # & 2 8EaHE 7 =74~ H B EERHEA (Jasper and Weary, 2002; Drackley, 2008) » {HAI AT §E L
AP A e LS S [ HE e MR A e P R B 2 R D H DA — s AL 7 = 5 B L IR 52 (Sweeney e al., 2010) -

AWFE B AR A [E] 8 AL SRS E A R R4 & RS MR S BE B b 22 LhicR [EI U FLERET
&= AR R R RN (REANERESE -

M A

KRB TEREZ E g R Ea BT o elgfaiET  SBE 2 EH - fEEE kERAS - 1K
BT Ty FrE e E R N ST 107-1 SREFEE BT E -
L sEaEhy) s e
AERENY) Ry 2018 £ 6 H 2 2019 4 6 HE AR Z far i R4 2551 30 5 - R Rfaaa I AE IS
RN R R PRERMER R BRGNP B 8 BF 30 3 K T 3 B 30 47 ©
L. &Es 7 ABUHETRH

() FAERMTAtIEE MBS ERSE: - RPN AR 12 /NEN - DA THALE TRERA 2 9L 4 AF > W
fEE N A SEMIER RN ZED 7T H - MR AR RER - 85 8 HEB R4S BT AR R Z
s o

(i) SAERSYAH © BHTA4- R B2 F I ARFE 59 e = 413 2% Khan er al. (2007) BEZLARBS33E » 431 1y 4 0
(control) : g HERET 4 AFHUHI » 39 HEGELVSHIED 10% HLEF 7 Alicwsl - FEH4H 1 (T1) : FHERE
8 AFHRAE > 39 HEGEELMS HIFE/D 10% &% 7 HleHEdL - FEE4H 2 (T2) « T HEE 8 AFHUHA > 60
HEGEELIFH D 10% A 2% 10 B 0 E T F&RESHEAHALEZ 50% AR )T = AFERL
125 5k - SHEAE 1 AFRR/KF > DUKAEET AT - sUBHHRIEEE R - i28 foKEER - BHF4F
PRERIZREEE - WRAEE/KBIftK - SHEETRE > FERHREMRZE 10 B8 BikE -

(i) FFERE  RAARBRERERES - =0 A S TSRV R LR E - WEFER -20C 5 fBYaREE
HGE 3 W% DL S5TCHEEZ 48 /NI EVRHSEZYE 1% - ik AOAC (2000) JEHETTRZYVE ~ MHED'E ~
FHRERGEE 34T o FLMETHT ks CNS 3445 L infeflA — FUME 2 BIE #EAT © fikiZ van Soest ef al. (1991) J37557
Fr I 5 4 4t (acid detergent fiber, ADF) Kz tfj5E 464t (neutral detergent fiber, NDF) o /3 M7 45 BB » B 58S
FRZFHEE B Ry 13.67% ~ fHAGHR By 2.54% ~ BRICARAE 24.51% Ko @4 52.90% 5 (LA FLEZE (maxmilk
CMR 26, New Zealand) {25 15 Fy 25.40% ~ fHASHG £y 23.80% Kz FLifE £y 41.80% » AT LI EE R
2134 70 BERZE (ERBEMN TR > BoE%REE ) MEBE K 19.90% - tHHEHG & 5.90% Khix/K{b&
)k 58.80% (£ 1) -

T 1 AR ARSI G R & B sy

Table 1. Analyzed nutrition compositions used in different weaning strategy

Analyzed items Milk replacer Bermuda grass hay Starter
DM, % 99.00 88.00 90.00
Crude protein, % 25.40 13.67 19.90
Crude fat, % 23.80 2.54 5.90
ADF, % — 24.51 —
NDF, % — 52.90 —
Carbohydrate', % 49.52 — 58.80
Lactose, % 41.80 — —
GE’, Mcal/kg 5.28 — 4.13

' Carbohydrate (%) = 100 % — moisture % — ash % — fat % — protein %.
* GE: gross energy.
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(v) BHFFMEEmEREE © IR B4 T ¢ 30 BB TR R bR - IEIF R /D 2= 12 /DL E > B4
SEEFHRERIMAY 5 =71 > PRERR A HAEE 10 Blg Rk - FE5F | ] - MR SERER - DIBE O (Hettich”
Universal 320R) 7 1,500 x g ~ 4°C ~ 15 sy gL BB MEFRR -20°C « UMK (B3 HTEE (Fuji NX-
500, Japan) & HI#&jH# (glucose, GLU, mg/dL) ~ ZANENE & 2 G HZE (glutamic oxaloacetic transaminase, GOT,
U/L) ~ %k e PN [ 1% 42 o i (glutamic pyruvic transaminase, GPT, U/L) ~ = [i% H JHi s (triglycerides, TG, mg/
dL) ~FR Z % (blood urea nitrogen, BUN, mg/dL) ~$# (sodium, Na, mg/dL) ~$¥ (potassium, K, mg/dL) % A (chloride,
Cl, mg/dL) % -

1ML #5153
AT EEEERL > FIH SAS EHEHES (SAS, 2002) » DL—fE&R MEBIUFE 7 (general linear model, GLM) 47
Mr > 2 5% B2 FKAE - LU/ N J739ME (least square means) LR £ B0 FEAH R HY A2 52414 -

e RN B

LTS - P4 ERETL R AT HETL AT BB 8% — 15% (Vasseur ef al,, 2010) « (4 3 JEBSHT 2 B T ok
B BEMRRER 2 FIE A LRSS - AL R O RT2RE BR8N
HUR » IR 10 EfE R B AL 77 5 TG R RN TR (Sweeney et al., 2010) o —ZCBEAL 7t G B T4
SRR T RO LI T BB 2 (Nielsen er al., 2008) » MHEAABERL 7 2 8RR D BEFLS0E » b o (R MOt
IR iR B (Khan e al., 2007a) - A SUEREHIRAL T2 ERAT R AL RLV BB T 10% » TIALEIAE | Rk
FRH 2 FI R 20% ¢ BEFLISTEIRISY o 7 G B 10 S + HRHERL E BT 10 F BIAGHEFT WS L Tt - 3t
BT o T4 B (L - A0 | BT - SALEHTAR A TR 5 363 AT+ B S G4 TS
IEE RIS L7 (P < 0.05) « Forjr > 8 — 10 IEBMRAREIAN 2 = RHFH THOR EHCE S\ B IB4L BB FIAT 1 (P <
0.05) » SITEHBETLE 10 BEHIHT A ETIRERE - T Q011) UL ILHET ARS8 TR BRI 4 Baiss
SRET » S PUBEAS B AL 3.81% « FUIE T 3.17% RILKETAS 4.69% » (P4t THIME 7 404 /4
o HPHR R R TR LT 7 4 TR T § M AR E R 65.1 A - BB BT
BRI (2011) BRI (FABHE - BB P FAIERINE BTN - EAERE TS 8 i FIapmE
IR TR SBR (AT ELAT & 2 B A 53 B AT R B - Al BR i ISR B | (4 - 1) 8
BEPLA M 5 IR 73.3 25 FFEE 74.8 5 FF o ARG SEMCE 2S5 (SRR > PR 2 BHTARR 8 IR HI A
82.6 /5 FFEEE B ELMIIA (P < 0.05) » SREIENESRM AT 175t + BHF- R LI Iy 2 ST A T
(%:2) - AHRIBFZEUIG ) » B2 FLAR AT RATHETLI A 2 FLAR AR EL7 2 MR ALV A (Miller-Cushon and
DeVries, 2015) = Khan ef al. (2007a) 38R (5 2= 5 + BE4-FL b B M + B8 (1 R FUA & 163 0 B 3.80% » 3.39% J2
470% » BHIF At A (5 1 BRETAB TR 20% 49 » %5 30 BB 10% TR Y fHT4:  HPLBEEESENE
B R 10% 4R AL BHTLE - ELR 7 BBORE LIS - RORFRAIR Y SHTA IO EA R 14.5 AT « AsiBhi
K% FREETLNS (SRR | IR R R AR LT 7 RS
5(67.9 vs. 68.3 kg) » TTASBASUER(E P B A WER  ELEPTE BRI E L 39 I BBIAAATH - Hoof - g
SRR | BT 7 IS S TR M (1 DA SR | AN A SR T2 T e (e
K SR T REE SRR e LA SR PR (SR FLARETR » HPRmpAL SR aRe T —
TR -

flk# NRC (2001) ZORHEET » (748 FLAT T F I 0 07 AL EEI R R LB BT &L BRK  SURSE
Soberon ef al. (2012) 19eHis: - S5 EIRE SEHCR 623 FEITAAEFLAT T4 TR 2 0.66 AT » ELFRENT 1 AFF
BT F M TR R R A — AR K LR L1 AT - ASBA = BHTA-BEALAT 2 49 F 5 5
0.7+ 0.78 B 0.95 257 (%23 ) » fBH LultstBRes it » 300 = GLIHFA- R DR FIBRFLARNS e T o0 » (EBRTLAT 228
BHERITEEAE BT - Ho o SIRKIBURIEA | BHFA-E 05 IR 4 & 8 AFFAITL - BERLATZ (2L
SYRIRHTEENE 3,283 F 6,566 TT. » {87 MU BETLI 2 TATHETE (67.9 vs. 68.3 ke) B1FIHITE (0.77 vs. 0.78 ke) AFHYT -
RPILL 39 FEEIRERIETLTAE 7 BT - 67 4 AFHRAITL BHFA IR 8 ATHERES - pa
41 RPRERA 2 BHTAST B AT (ORFLE - (BETLIRIS B 7 B 10 M8 - BELAT AP TLRA S B R B
6,566 K. 9,380 7T. - BERBACH » 10 EHAHETL > EHTA A FLR AR + IEELER 10 M0 = 4 > B TR v LISl R E I 2
42 BHFAETIIRRE R 104 0T B SN HIREBURTA] | BHFATHIME (P < 0.05) (F£2) - LU IIEERLAT
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HMEMEEEE > L TRTAEH 8 AFHUHABE EIH 10 Bieskrl - rIESEE FE AR E (104 kg)
FeseALRT HI%EE (0.95 kg) » A8 1 AT EEAATFHEE » AligmEH AR RES R REAEL 1,114 2T (Soberon
et al., 2012) - FRIBAH 2 FHECHARERA | FERH AL 77 > SN EWE 2,814 7¢ » {ELL_EHRZE U ARG BE R
4 2 2 BHFA N —Re R EAL SRR AT 1 $254Y 189 AT » ELTH 2N 4,914 7T ( FLEFILUFT 2 26 it
B AR R - BREE RSB IR AT &L (EIS TR AR A EE AL AT 0T SRS B S (U RS A
RS
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1. FEEEARS S = AT E e E 2 8L (CE9E =) -

Fig. 1. Average body weight for three group female calves at every weeks of the experiment (mean + SD).

* 2. AFBEEAL RS A - BEALR AL R PR B R T e AR

Table 2. Average body weight and blood glucose concentration for three group female calves at birth, weaning and post-
weaning of the experiment

Item Treatment SEM P
Control T1 T2
Milk replacer, (L/day/cow) 4 8 8
Weaning days 49 49 70
Body weight (kg)
At birth 354 36.4 37.3 5.5 0.73
At 8 weeks 73.3° 74.8° 82.6" 8.57 0.04
At 10 weeks 90.0° 84.0° 104.0° 10.3 0.01
Glucose, mg/dL
At birth 162 193 163 58 0.36
At 7 weeks 95.6 95.4 112.3 22.7 0.15
At 10 weeks+ 97.7 93.3 96.1 18.8 0.95

" Means with different superscripts within rows differ (P < 0.05).

*® 3. AFEEEAL RS = BB LT P H g B B O LA

Table 3. Average daily weight gain and milk replacer cost for three group female calves before weaning of the experiment

Treatment
Item Control T1 T2
Daily weight gain (kg/d) 0.77 0.78 0.95
Milk replacer cost (NTD) 3,583 6,566 9,380

IR Ry 2 BB R S A Ppge 2 ARSI - MUREY &R Ry o d P B PR B e R i e AR IR (L R
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W RME BB IR DR s L 2 275 (A% > 1996 ) « (PR HAEEBEFALAT A R B &R - s GLU
K TG ZREGEEl ke - (AEE TR S IS F M - RGeS rEisRER A E A KU - B LU
{E RsRE B Z EZA (Stanley et al., 2002) - =4HEHF AT V4 GLU JRELIE 2 Frr » =42 ff s
=5 BT GLU RE B EiRa e InmA e EReaveish - B R AREER (P <0.05)
Khan et al. (2007a) sAB&EREUR - [ GLU REMBF g IImEEE T (P < 0.01) - 7 | Ml H el 8 &
FHEL 4 AFHAALZ TR T GLU JRE SRRy 87.3 81 82.4 mg/dL ; Bf7L1% 7 MleH & H 8RET 8 AFHHL 4 AFHFALZ
Ry GLU R ST Ry 69.5 81 79.2 mg/dL » HAREZE - AsliRBiad « mHd | R 2 2 8450 1
Al 2 P T GLU JREES B Ry 156 ~ 172 K 135 mg/dL  ¥HHGAH R BHAH | Z BP0 BERL (R 7 i 2 i
GLU 57 Fy 100 J2 107 mg/dL > pr#a 2 2 BHFA- AL % 10 #lk 2fnd GLU JRERIE 106 mg/dL (F£2) ©
Bms - A= B EE- MY GLU RS & et Bl sUBRa R - alRE B e SR st 2 B AR DA
AR AR -

300
e Control
3200- : :';
33
LR PR
0 | I I 1 1 I 1 1 | I

1 2 3 4 5 6 7 8 9 10

Calf age (weeks)

2. AFEBEAL RS AR RN IR aERE 2 8(E (CPYE ) -

Fig. 2. Average glucose concentrate for three group female calves at every weeks of the experiment (mean £ SD).

ZHBFFSERMRSBERE ZE(E - 1R 4 Frr - Z8E8HFFS AR M T BUN REHIEER - 20
[ BUN JRIEFERHF Bl A LT3 - HARBE 24 + BUN REMAEEZSR (P <0.01) - HEHH
B R ST R E A 7 AR - BIRAH ~ B 1 KRR HAH 2 Ry BUN RS Al s 11.0 mg/dL ~ 10.5
mg/dL 7 8.6 mg/dL - =4HfEG A5 - (HEIRAHEERHAH | Z i BUN JRIERS S HEELH 2 - (AR EZ
BRI R R (B2 ) - 1R 3 EERR-FEEHFEEHREEQ R 0.27 A7 - 5 BP9 5 H e
BEOR 0.67 AT (FF 0 2000 ) - ¥4 10 HEIRFEIERRRER T HZE - 230 HiRlFR 0.35 A (7487
fER G E IR R R E 3 Bk AHEBGI - BE A AURIE R EE R R AR a W - (EHA)
S B A - LRI 2 B- FEAL TR (B-ketone) fz BUN RIS EIZMHEAN > 1 GLU KR RE R Rl &
ZH T (Khan er al., 2007b) - AsAERE IRAHEL R FEAH | RHFAFE 39 HERHE - 22/ DU ZLERE S0 7 HHleHk
Fo B P EERECH BN R E R R E - (BN EAGERGE AR, - YR FLERET R AV D B 2
PREEMEN > NEHEREE 2 (54ERF 8 ATHUMH ALEREI R Z B/ BUN JREES -

BEETEMHGIRILZ T » TG BF(ERAPHE - ALARELREHGAINE T - (HERE R ILE R & i - WekEIRRRR T 2
TG RIS # 5 R Ro ARk K E R > BEESEFTRREEA (8% > 1996 ) » Z4ARHF/F& ik T TG R 2R -
A EHEfR ST TG RERAREE =R (P<0.01) - {Hp B A EUEERRHENL S RFE A - Khan et al. (2007a) slRas R
fEth > 30 HERATEREI BT T A B 2 B - Hifnh TG RE R EH IR S (P < 0.05) - 30 H#felia H R
g 8 ANTHEL 4 AT FLZ B TG R ARy 34.6 B2 31.6 mg/dL + BEFL1Z 50 HiRlFAE H ERET 8 ATHEL 4 10
THEAZEHFARMmT TG R Ky 27.7 81 28.8 mg/dL - AGKERSAHEHTF1Y 7 BleHE AL Hifl o TG R BE b
AEEFYE o T (2011) Basd REUT  (F/RHAERM S TG RER 142 mg/dL Rl - HI&E 3 QR 2RSS 2
79.1 mg/dL g ERIENR - (70 A2 8 BERE - M TG RAEHE R 142 — 79.1 mg/dL - 1 B - 2 B - 4 8

¢~ 6 BHEL 8 SRR (PRI TS TG JEE ARy 65.8 ~ 53.7 ~ 20.9 ~ 12.6 ¢ 16.3 mg/dL - b ittaERas 5 o
Atk 6 HliREL 8 PR BIAGER T IR Bpn Bl 1 ME RS > HerBEAL AT S TG RE BiiAsllas - 26
B FEIBE AL RS BRaa AR - BREE DS - MEE RS IR, - Ha g s AR E 4
BB o G PABEPE Ry 2 EEACK > NItERE M ST TG 2R S rLAT (K (Stanley ef al., 2002)
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A7 GOT K GPT EEEFIE > HI/ M 78 — 132 U/L K 11 — 40 U/L 5 GPT ZSEMEDITE T s - B AL
AR EEYIHRE SRR~ GPT J&EM g - EREEYIRIZEREK (Kaneko et al., 1997) - {741+ GOT
RS EE 1 Al Ry 26.9 U/L B2 6 His fy 57.38 U/L  GPT JRIEAESE | HEEEE 6 BRI/ 6.13 — 13.13 U/L
R (F > 2011 ) « GOT J GPT JE{E(F4-H 4 6 HERN » &FEE HEMinm FF (Kurz et al., 1991) « A EGRHTF4-
i GOT Jz GPT BE » W13 4 FR « Z4HRHF4 SR GOT K GPT R il 5 » H & HN A B
724 (P < 0.01) - {HpRHAHELEE RN SR E R - HIR4H - PRI 1 RPEHIH 2 RBP4 10 AN 2 GOT JBfE
W5y R B 34.9 — 642 U/L ~ 32.6 — 83.0 U/L K 39.8 — 59.6 U/L : H GPT & &SRk 102 — 19.0 UL ~ 9.3 —
23.8 U/L } 11.2 — 16.1 U/L = [ =4HEHF4E 1+ GOT K GPT EE4E R T[54 » 3B B2t 741 fif B 4
& > HEHMFAIAN g R R R FLAR G &= 2 e 7L H e 2 2 s skl GOT K GPT JRE £ -

BHFAM el - 97 R EBEFRE > W5 5 frn « 4IRS BRI - $ R A TRE 2 M2 R > =
B9 S SRR E A IS BE AR e 0 i VS o SRR RITESS | S R 2 HEHIR A S L - HAUEE AT
SIE o KB AE (1996) HTEIN R & MR A LEEREUR » 42 i Sk RS #E 7R 134 — 148 mg/dL 5§k
FREEHRIE T 3.4 — 5.7 mg/dL ; EEETEEHIE A 91 — 114 mg/dL - Kaneko er al. (1997) FHEZE - H BB
ERE MR CEGERER » 420 P ek TR ERE Y 132 — 152 mg/dL 5 $FEEFREFRE R 3.9 — 5.8 mg/
dL 5 E@EEFREFEE T 97 — 111 mg/dL » AR Eg =40 T4 Bl - il ~ §F 5 SRR BNy N 2 8l
CERFEEIMEAT - BRI EIRE AL SRS R A M P E AR E S R S H SN IEE SEEE M - shEET inp &
E G - BAPRIRR RN pH (H 2058 - $Fk T RAIN S EREE 2 BT ZEEYAREA
Az SPEETOREARMDL 5 i R A4 S 4RREY R 2 SR B R AL 2 TIRE R RE - ST R diRES Ny - 228+
Z— HREEEEMERERYE S LMo - DGERRSR P EME 2 S o F4mp e - sfREHTRE
B a7 A= FL 8 72 SR G AR AHRE (Garthwaite er al., 1994) » BLUAGRERSS AR -
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Abstract

The purpose of this study was to investigate the effect of different weaning strategies on the body weight and blood
parameters of Holstein female calves. The 30 female calves were divided into three treatment groups, the control (milk
replacer 4 L per day from birth to 39 d and gradually reduced until weaning on 49 d), T1 (milk replacer 8 L per day from
birth to 39 d and gradually reduced until weaning on 49 d), and T2 (milk replacer 8 L per day from birth to 60 d and
gradually reduced until weaning on 70 d). The average weight of claves in the T2 on 8, 9 and 10 weeks were significantly
(P < 0.05) higher than that of control and T1. Nonetheless, the weight of female calves in the three groups at other weekly
age did not show significant difference. The concentrations of GLU and TG in blood decreased gradually as the calves aged.
In contrast, the concentrations of BUN, GOT and GPT in blood were increased as the calves aged. Blood Na, K, and Cl in
the blood were all in normal concentration ranges regardless the treatment groups between three groups. The average daily
weight gain was 0.77, 0.78 and 0.95 kg and the cost of milk replacer until weaning was 3,583, 6,566 and 9,380 NTD for the
control, T1, and T2, respectively. The daily intake of milk replacer and the time of weaning have influences on average body

weight at weaning and cost of milk replacer until weaning, but not on biochemical parameters in the blood.

Key words: Weaning strategy, Female calf, Body weight, Blood parameters.
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