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RIHEIRT A F LN (25~65 A#) a9 A K4k 12485 7 FIeaT 4 (66 ~120 B #) £ F
A KM TFIEH(121~180 B#r) L5942 KMk HIURERARRHYEIARFH ",
KW FHBT I AMARIUE A F A KRR AL RE S iF AR AT SR R

& 5255816 X HkFRINAD A XEHS :1006-267X(2020)05-2251-12

WFLI R 2 B T kB R B
FERMEFRY RBEA et HE AT, K%
AEACYR AR 2 I L Y B St S I8 g, O
AMEE SR T H 5 TH AL ARZL R — B8 v 25
A RKERERY B IR IR iR AR, e RN IR R B
Yy I 31 A B A R i A8 SR L i A B kA A
Bt HR T I W 5 7 A AR B e R
Wi E A B S, AT AR, W

Y75 HH#A.2019-11-19

WL R E AT, e R R R, e
R R B, 365 20 H R0, 0 % 2L R
) 5 B R L S JE R 25 5, HLRTAREL
FrJa A L RAEBEOL T B A W L35 57, 1A dh B 7
P10 Emsen 50 FAFLRIN 26 3 HEA T B
WIS, BB 2 ~ 4 JE e S5 SR ACEE R H O Y
T BEREFLAL, T o A5 2 ik E ki, 51
SRWTISAH L, 301 W 0% 3F 26 5 4% 30T A BEALRE 1 52

HEMB B E SRR (2017YFD0502001 ) 5 o FE 4RO Bk B S A BHIR Y 5 2% % 11 ( Y2019CG08)
EH B B (1995—) , & VLT B W5 A W5 05 ok sh 8 3= 5 AR % . E-mail: m13121271017@163.com

« BISIEE KT8, WH9E B, 1 -4 30, E-mail ; zhangnaifeng @ caas.cn



2252 o ¥ B F

S

32 &

WA B 0 R 6 SR R 3R AR B
FEEH AR HRE T, Soberon & i Xt L 2
MG AE IS, PR ERBASE 1K
IFLE O R R P, Wit 4 H 3 w45 4258 1
UILFL B BT R IR 22% , 25T £
A R W R S B I A AR B AR AL i 6 26
FIF WA KPR RE MO RR S m fef ULHGE , S5 E AT
R g5 H B AE T & R S8 A A K 8w
1 B RACTRFE AL A5, R AT 5 5 400 W 4 %) 6 R A
KH MR B e 225 i A5 4 38 1, AR U5 DL
20 H GBI 0 42, B 5 e 0 W 3 5 4 A 4R
FLR X 26 EAE K MR BE I A PERE | 1Y AR AL R bR A
PR BT A R SR RE e, B 7 AR 5T LI T 0 0 6 SR R
P FFSLE T, B R PE 0 5 1A W g 4 A 7= 7 S

1 #MR5FZE
1.1 K58 At iE Fo it =

T 2018 4 7 H & 2019 4F 1 H 7 1L A Bk i
TH T AR A FR 2 B I R sl il 40

1.2 REWE5H4A

RIS VEBUATE [ (8.26+2.14) kg . H#B[ (20«
1) H % ] #230 pfa B 1 25 A 7% 60 1, Bl AL 43 B B
FENFLAL (ER 41, 7E X BE) A5 W7 5 24 (EW
H),HHo MHEE, BMER S HEF, ER 4%
A AR FL A+ TT R EW 425 2E A A FL R + T
Bk, A ZEFEN 20 H I TF E#MATF R ZE 65
Hi , 2 Jaad I 2 8 PR k(66 ~120 H G . B
A MOREARE ;121 ~ 180 H . 7 L5 WIBORLRL) |, T
RS EEERRY A HRE,
1.3 RIEER

R HEFERIAR (BT WL F

Z1.201210365927.6) H1 Jb 50K #E 3 9 0F 52 o0 2
Pt s 6 E TRk R T AR O A R F B AL S0k 1
BHh5 mm, KEN4~6 cm, FIEFRE B H
7mm, KEN4~6 cm, BN T HEKE R 3~
5 mm , B A6 50 = 0 AR = ol A BR 2 7 TfE,
I R R ZH B SOE SRR LR 1

®1 KRARARREFRKFE( FURERM)
Table 1 Composition and nutrient levels of experimental diets (DM basis) %
H Nk kL Finishing granulated feed
i [ 3L JF R S o
Items Milk replacer Starter AL AT LR
Early finishing period Late finishing period
JE Bl Ingredients
#Z24¢ 5% Sunflower seed hull 16.0 10.0
K&} Soybean skin 25.0 20.0
128 K] Palm kernel meal 5.0 5.0
E K Corn 50.0 25.0 35.0
=1 Soybean meal 23.5
#k 2 Wheat bran 10.0 5.0 5.0
At K & Extruded soybean 8.0 5.0
FAR TG KA Y Corn DDGS 8.0 8.0
FERIEZER Corn germ meal 11.8 5.0
N& ¥y Fat power 2.0 0.8
B Molasses 2.0 2.0
/N34T NaHCO, 0.5
ik NaCl 0.5 0.5 0.5
£ %} Limestone 2.0 0.5 0.7
PR S 45 CaHPO, 0.5 1.0 1.0
JiZid £ Bentonite 0.2 1.0 1.0
iR E Premix" 1.0 1.0 1.0
A 711 Total 100.0 100.0 100.0




54 BOCHR A T 3 AN QLA X R R AR PR RE T AR RE | LT A AL FE R B P il SSRGS R TR 2253

2R 1
BHESSCKLE Finishing granulated feed
W H B FFak S o
Items Milk replacer Starter GRELIES AL
Early finishing period Late finishing period
E K Nutrient levels®
1RiGHRE ME/ (MJ/kg) 11.14 12.24 11.93 12.00
T# 5 DM 95.50 90.66 91.68 90.18
MEHA T CP 25.40 15.27 12.76 12.86
B EE 15.96 8.31 6.28 5.94
MRS Ash 6.54 2.76 6.55 7.13
H PR 4T 48 NDF 12.30 37.50 33.42
R PSR 5 4T 4k ADF 4.01 21.37 19.98
%5 Ca 1.02 1.06 1.18 1.03
MW TP 0.66 0.59 0.51 0.52

1) BUR KR 5T 53 18 2 2 it The premix provided the following per kg of diets: VA 400 000 IU, VD 120 000 IU, VE
2 000 mg,Cu 800 mg,Fe 4 800 mg,Mn 3 600 mg,Zn 3 200 mg,I 20 mg,Se 12 mg,Co 40 mg,Ca 3.2 g,P 1.2 g,NaCl 6.4 g,

2) B IR BRACHTRE SN S, AR RE 19 113 2 IR0 451 19 775 . Nutrient levels were measured values except
ME, the ME was calculated according to the method of Liu, et all?l,

1.4 AFEE

Fr A 5 0% SE AT BRSBTS OE
TR 7 S0t , BB 15 d X 8 41 T B (5% R 4
R 2%F5 % )1 Ik, BAEE 1AL A
25 HAE A HRE ROK,

FA R 26 AR & 20 H YRR L, 20
H 3 5 364740 41856 . ER ZH 25 °F 55 H I8 IF 16 U
DEEFLBEA LR 60 HIR 58 Wi, EW 4175 E W
W H IS Ve % 2 B8 S el )P BRI 25 L He 6 R Ak
Y 1% 1) A FL Ry, HL 1A ] R 4 2 RE AR Sl
SRR Ty AT B S 2R 20~ 35 HO B B
FRFUKE KA M 3 ¥ (07:00,13:00.17:00) , 35
H % 5 0Lk 5 K AR 2 7K (08:00,16:00) , 4
SEETF AR R & 3k 300 g/d A Ik A AR FL
i AR I AR A R A, B KA R
2 % (08:00 F116:00) ., FrAXEEF 65 HIRE
T R AR T R} b U A IR AORLRE, BT A
¥ 66~120 H & E AT SRR, 121 ~180 H
U ] MR S SO OB 2 S DRI 4% R ) AR T 4 b
YA 5 d W, w5 d, 1E il
155 d, 75 25 H i EIFRilew . 290 10 8] i 7
I 6 E H oK,
1.5 HURBEHRE

FEF55~65 HIR 115~125 HEE 170~180
H#g R H el skt rE e fnls, 8 1ME8

BEMLEEIR 1 HOGE(RERITZERE PR E,
@ T ) ST IH A, A 5 d, i
5d, IERHINERMBICRERELEFHARE
O HESS I AR R 100 g BEFEMA
10% 1) % B BR 10 mL XJ #£ & #E 47 B &, -20 €
RS
1.6 HAmRXESERNE
1.6.1 AL H HLUE IR BT o I

T AR BRI SR ) T i A DU T i B AR
5L BN (Parr—6400) P E B0 RE R H 4 H g ELIG
A (KDY -9830) W & KL 1 BT % &5 BRACFL
¥ oL 7 2 ok AR i (GB/T 6433—2006)
W Ah  BAR T4 r RLAR D R 43 | v Bk Tk 41
Y TRVEVE LT 4 SR BE S 13 S (AR AT
T Al o A B A ) I R
1.6.2 AERKPERERYIE

0T A IR 24 25 .35 .45 .55 .65 .90 ,120
150,180 H ¥4 R iR , 4645 B Be i is R IR E
HHEAFR HIE (ADG) . B REM ARSI C %5
FIFE RO KT 1 KA RE R 5 S R
BERERERMTY Bk & (DMI) , MR & BB
IR AR R E MR B 1A R L% (FCR)
1.6.3  EFRYBIHR I E

WRILE G K8 H S 5 d a5
RE,FBGE R T 65 CHUAME T #= M 1.6.1 H oy
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P T BT AL BT ML D | R R R AT
PR T R A 4T A 1 S RV BE TR B R R AL R
HEAKXWT .

HEFRY BN (%)= 100x[ T ALE T
Y (g) - ERYRE(g) ]/
BAZERYEE ().

1.6.4 I A AL F8 A5 90

TEAEFE 65,120,180 H % RARHT (0800 ) M
Jk R 8 mL W T 10 mL & — 48 fb ik B9 {2 B4
o #E 30 min J5 , BCTRE ELOAHLAE 3 000 t/min
TELC 20 min, 0 2E 2 mL )R M, 20 Tk
PRI, R4 A s A4k Hr ( H Sz 7600, H
A I 5E I3 o R 2 A (UN) i &5 0 (GLU) Fiiz
BB DR ( NEFA ) 7 fit, >R FH i 35 6 928 0 6 i) o2
( ELISA) a5 & 7 i %5 o -2 T 2 (BHBA) |
ARKWME (GH) FIBE S =4 K -1 (IGF-1)
T,

1.6.5 A Joe A8

TE7E 180 H I &4 d A pE MR 1 H 26 3
TR 52 U o B SA B 10 SR SA T TG # (LWBS) |
MAfAE R R B R KBS E, AT
AL, TAE PRt 48 4

pH: /] Testo 206 %Y pH i1l & 15 & £ L pH.,

STU 7 FWUP BRORE A (b 5 e AR 35 A W 4%
ARA R A, C-LM3 B ) Il 5 R WLET I 7

KRR AN HUR X FE X 5 emx3 cmx
2 e A LA RE 2 SRR 18 m, , k225
FETEHI — IR PEARAR N, G5, FF S 3 AR
HABEARO, BT 4 CokETP#FE, 24 h BUE K
FE, TR AR 2 18 1) K 70 W T IFFRE 18R my.
WK BR R A A .

THARIIRZ(%)=100%X(m,—m,)/m,

FAR UMK xTEXJE N 5 cmx3 cmx2 cm
M1 A LR RE 2 PR, iC 0 m,, A A 5485
5, 7E 80 T/AKRE M N 30 min, B HFE T
4 CUKFER, WK 4CM T R K 43 5 AR, il
Hom, . AR EARIT .

MHE(%)=100xm,/m,

AR LT R . FH R AR R M R 4550 1~ 2 B4
AR L CEF e L) B A, #5 Z2s LA 8 86, O 1158
AR WL

GR {H (fRR MR RR 5 75 &)« HI#E b - RO
H12~13 MR E A P4 11 cm ARy 44

JEEE
1.7 HIERITESHH

% 56 B0 P8 SR ) Excel 2010 #F 47 % 3 5% H
SPSS 19.4 # A7 ge it 70 M, 9% B dls kA7 IE & 7
MR 2R S IS, EAT A ST AR AR ¢ K2 56 (inde-
pendent r-test) , LA P<0.05 1E 2k 2= 5 5 3 19 ] Wi b
#E,0.05<P<0.10 1E Jy 22 5 H A7 Id 35 8 2% 2 7
PR, SEFERE RO H B E ST LK R
GraphPad Prism 8.0 B2

2 HERE55W
21 BRHHBHMARAME EFEERKEED
BN

2 IR bR IR G 35 25 5% (P>0.05,
%2 2) MFEREIHE R, 7E 25~ 180 HidBEL,
2 SRR E A A3, AN TR H 35 0
Z5(P>0.05, 1-A) , ¥ 25~65 HIBHr By
SEHH B RO EW 4 B E KT ER 4l (P<
0.05) , it & 1-B 0] %1, 2 4 26 2 Wr @3 wi 19 S 24
H¥E R 2AF 46 ~55 HIdPp B A 22 5%, RN
EW 21 W % T ER 4 (P<0.05) . 25~65 H K
B EWHEFTFERRER BE & T ER 4 (P<
0.05) .

A AT 26 R A 42 H AR T B RR
BHIA 300 g/d, K 1-B Al M, EEWT I EA T
BB Bt J5 F- 35 B 34 8 AR A 3 0k AR IR, 91 ~ 120
Hi& BB EW 418 3% & T ER 41( P<0.05) ,121 ~
150 H¥E B B EW 411 ER 4l i 48 g/d, M ¥
ME BB (66~180 HIY) KE ,2 HEFEMF
HifdE MR E W% 25 (P>0.05), 1F 25~65
HiW B EW AR EFN A ERREERES T
ER % ( P<0.05) , & 145 g/d; 7E 66~ 120 H #Hr
B EWHEFrMTYRREERE S T ER4A
(P<0.05) , &t 107 g/d; MifE 121 ~ 180 H # By
B2HXETYERERANAREZES (P>
0.05), BEANFIEM (4 66~120 H A FI 121 ~
180 HIRBTEL) 2 4175 R R G AL R B B 3%
25 (P>0.05)

22 BHHOBHMARIBTEEERYR
HUENFERm

HRAE 2% 3 WAL AR TR 5 Bt v] A, 2 A1 SRR
55~65 HERBr B H I Y BN LR 5 R 1 9 o 2%
25 (P>0.05) ,3X — 5 F2 Y BT I 1k A0 I 1) i 3
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AE M AL TERE LT 2R AL R AR B Pt B A R 2

AU 2255

FFEE T E#AFHICY], HIREL I EW ER 415 E 78
115~125H# 170 ~180 H 8 B Bt & & 52 W) i 1

LR R B 22553 (P>0.05)

*2 BEHBMFMIRKEAHEFERERNBES N

Table 2 Persistent effects of early weaning and supplementary feeding milk replacer on growth performance of lambs

WiH 205 Groups Pl
SEM

Items EW ER P-value
WA A E IBW/ kg 8.13 8.72 0.56 0.434
25~45 H#% 25 to 45 days of age
ALK K& Milk replacer intake 111.64
25~65 Hi# 25 to 65 days of age
FFERER BB Starter intake/(g/d) 298.76° 153.43° 25.43 <0.001
FHy B ADG/ (g/d) 227.41° 271.34° 9.47 0.009
66~120 Hi#% 66 to 120 days of age
T FRE R DML/ (g/d) 890.00" 782.96° 19.88 <0.001
SEHH I E ADG/(g/d) 211.17° 163.40° 10.65 0.012
Tk {4 FCR 4.31 4.64 0.14 0.250
121~180 H#% 121 to 180 days of age
TR DMI/(g/d) 1 216.09 1 124.56 65.82 0.513
S H K E ADG/ (g/d) 192.41 178.10 27.32 0.614
T b3 FCR 6.17 6.53 0.20 0.394

FIAT AR B AR/ NG FHFER E R B E (P<0.05) MR EFHFRERRNLE(P>0.05), FEF,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

A

50

-o- EWZ EW group

g 40p - ERZH ER group
E 30
g 20

10

0 | e B

0 30 60 90 120 150 180

Hi% Days of age

-~ EWZH EW group

5001 -« ERZ ER group

<)
B 400
R .
2 300
W 200
E
E 100
=~ | .
FURY I s N
0 30 60 90 120 150 180

H# Days of age

Bl SARTE = 7 KR 2 4RI 2257 B35 (P<0.05) . BEARFRAN b B LR 3% ER 4156 B REI FLI ], SE4R 3878 EW 4156

AT ).

Data points with “ *

”

sents the time on breastfeeding of ER group with the mother, and
replacer.

B1 FFEE(A)ME

Fig.1 Variation trends of BW

23 BRHEHMHIARARIAMEEELTEEN
IBIRFER W

M 3% 4 AT 76 65,120 H 3 IF EW 4026 2 1M
7 UN &8 & m T ER 41 (P<0.05) , 1£65 Hit

mean significant difference between 2 groups ( P<0.05). The dotted line on the abscissa axis repre-

the solid line represents the time for EW group to feed the milk

HWHEETHEE(B)
(A) and ADG (B) of lambs

BF,EW 4254 13 IGF-1 5 B 4H Ik ER 4H 2% 7 &
RIKBN B ZKFE(P>0.05)  HA T EEaH(P=
0.053) , [AIB} MM ¥ GH % & B ¥ & T ER 41 ( P<
0.05) ;7€ 120 H #1 EW 241 26 2F 1l 3% IGF-1 .GH
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SR EST ER 4(P<0.05); % 180 H A, 0.05) ,{H EW 41174 BHBA & B ZL T ER 41
2 HFEFE M IGF-1 .GH &M= F AT E (P> (P<0.05)

®3 BRHBHAMIKIEMMNREERYEELENFEL M

Table 3 Persistent effects of early weaning and supplementary feeding milk

replacer on nutrient digestibility of lambs %

s 2l %] Groups P 1
SEM

Items EW ER P-value
55~65 Hi#% 55 to 65 days of age
TH 5 DM 80.27 80.56 0.69 0.852
MfE GE 77.24 78.75 0.69 0.313
FLEE BT CP 79.13 79.86 0.86 0.698
MR EE 77.80 77.45 0.88 0.854
HPEE 2T 48 NDF 56.90 59.43 1.70 0.488
FRMEVE IR 2T 48 ADF 41.22 45.74 2.03 0.291
115~125 H#® 115 to 125 days of age
TH 5 DM 67.37 65.89 1.33 0.615
KB GE 67.27 65.71 1.30 0.586
FLEE BT CP 71.14 70.37 1.07 0.739
Hg i EE 88.59 89.25 1.04 0.766
H PR 2T 48 NDF 53.93 49.66 1.77 0.250
PR VE 2T 48 ADF 46.41 44.82 1.79 0.674
170~180 H#& 170 to 180 days of age
T4 5 DM 73.79 71.45 0.96 0.239
KBE GE 73.12 71.79 1.06 0.559
HAEHT CP 74.24 73.29 0.93 0.634
KA EE 87.43 90.34 1.03 0.173
e VR £F 4 NDF 62.10 59.91 1.80 0.567
R M BRI 4T 4k ADF 60.93 58.95 1.58 0.559

F4 BHBHFMICEMIEFEDFERIBRNFEL N
Table 4 Persistent effects of early weaning and supplementary feeding milk

replacer on serum biochemical indices of lambs

WiH 215 Groups P
SEM
Items EW ER P-value
65 H## 65 days of age
PR # % UN/(mmol/L) 7.59° 6.56" 0.16 <0.001
7% ¥% GLU/(mmol/L) 6.06 6.18 0.26 0.824
B N8 i 2 NEFA/( wmol/L) 347.66 363.87 6.62 0.238
R E GH/(ng/mL) 2.04° 1.85° 0.04 0.018
J i E A K -1 IGF-1/(ng/mL) 95.71 91.61 1.08 0.053
B—¥ T M BHBA/( wmol/L) 24.01 22.92 0.62 0.406
120 H#% 120 days of age
FRZ % UN/(mmol/L) 6.51° 5.82" 0.16 0.028
%8 GLU/(mmol/L) 5.67 5.02 0.24 0.182
B N8 i 2 NEFA/( wmol/L) 351.08 343.17 5.99 0.534

KM GH/ (ng/mL) 2.15° 1.91° 0.05 0.003
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2k 4
i H 4% Groups P1H
SEM

Items EW ER P-value
JBE i FEREA KN T -1 IGF-1/(ng/mL) 99.27° 93.47" 1.09 0.002
B-¥ T BHBA/( wmol/L) 27.10 25.92 0.73 0.444
180 H % 180 days of age
JR 2 % UN/(mmol/L) 7.08 7.43 0.11 0.126
# % GLU/( mmol/L) 6.47 6.48 0.09 0.965
T B NE Wi NEFA/ ( umol/L) 347.55 352.60 7.79 0.762
K2 GH/ (ng/mL) 1.91 1.97 0.03 0.374
JBE 5 R REA K F—1 IGF-1/(ng/mL) 92.71 95.12 0.89 0.192
B-# T BHBA/( pmol/L) 25.19° 28.25" 0.72 0.024
24 BHEHPGHFIMIREABMIT 180 HR EFH EW 4695 S K ALBY 2R 47 L ER 41 22 5+ i

A J5 B 81
HI 5 Al 0, 2 41 25 F 2 RS B R R

FHEF(P>0.05) , RN pH ¥1E 6.5~6.6,

x5

Kk B B FKF(P>0.05) , HA T m#aH(P=
0.061) , 2 HEFH R KB A MR YL

ER
L GR E ARSI 1 00 8 3% 25 57 (P>0.05) .

BHART I AMA R 2L 3T 180 B i % F ARRAI N

Table 5 Effects of early weaning and supplementary feeding milk replacer on meat

quality of lambs at

180 days of age

i H 2H %] Groups P
SEM
Items EW ER P-value
SEHIIE T LWBS/kg 44.78 42.73 0.82 0.241
J& 523K Dressing percentage/ % 52.47 51.85 0.56 0.602
pH 6.55 6.59 0.04 0.603
/KA %8 Water loss rate/ % 4.39 4.28 0.26 0.849
PN Cooked meat rate/% 62.01 58.21 1.03 0.061
IR AL AL Eye muscle area/cm’ 15.96 15.71 0.62 0.855
GR {8 GR value/mm 2.88 2.86 0.10 0.958
374] /) Shear force/kg 18.30 18.10 1.31 0.945

3 %W
30 RHEMAMARIAMRFEREER
FrEE R

SRR K PERE B FR I A B R T T
FIFRIE T2 S HINE 1 o B W1 R 4 g 25 A
KAERE R TTlkR T R O AME AL 4R
TRFEMEFRY R R et 7 RFRE, JF
e TR E KT, | T AR R K B
A0S A DG 43 BT R B 25 2 4 TS R R H
HORE A B F B R C R, 2B AU ED
o EARRER R, 97 N R IFIE B LU — Fh i

MR LR TR R AR K, R S e
PRS0 DR 4 20 = ) A v e PR VR A AT A e Y )
HR 26 2 B I FT 0 A KMk R A R AR T, (0 25 2R
77 AL 190 e o R i AR, A A A AR
%214~ ., Moallem %" & B, 5225 52 Wi 1 )5
T AR FLRY 4 5 1R M AR R A AR HE L 60 ~ 150 H By
B H B R, 15~45 HIRHrBORY H 1 &
FIRE S, 46 ~60 H R My B H 3 B K
PAHE] , 2% B T AR G SRR AN AE R R R G &
Nt AR A SEAR ] 3% T2 S R T ARk

T A5 B B 1 ST 34 H O E AT AR RO A Ak 2
s, TS 3 MERKB B (20~65 H % .66 ~
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120 H% 121 ~180 H &) i3H8 5 11 Wr 3 I #0448
FLBA G FE I E A, EW AEFAH L ER 4
£ 46 ~55 H R34 H ¥4 8 1 3% T B, v Re 2
2 FR VT 2 Jonn ) DRI 4% 107 8 3 Ao 10 o 5 S A
AR AL T RE VR 2% 1m0 T EW 4156 2 20
H W5, 42 H % 5= 1k 48 AR 3L 52 4 1) MR 1 1
Tk, A T A ELR R, B R T G n 6 R
THERER &, AL B B 5 B3 B R B [ A
o L 25 IO S8 PR ) T 2 2 o I A AR S R BE T
S B RDRL AR R, 0 5 S L B
A s AR HRGY Tl A T AR LR s
8], 56 & B0 AR 2L R 1] MR B[R] 4 mT B 5 B0 SR X
AR AR A 1 o, DRI 4G 2Ly o7 98 K (H i
BRFEET A (10 d) , FF AR X 2 4 5% R K
BEER,

NN 2R T S Y e
TEBNERTI(66~120 H) , 63 H BUAME A K3
N, Kamalzadeh %%/ i3 5 & B8 75 BR il By Bt 2%
2 o U %, K AE R B SR KR R R R GE R
SRR G F AR LU X R 4 A 0, B oE Ak
KA, AI T, BT R S 8 55 H IR T
SRR AL CRAR, I 3 o, 9 A H RS
W5 BB 2E 2T 2K, 66 ~ 120 H #4 Hr B L3 W 475 26
FORE BB E SR AR, 1 66 ~
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Persistent Effects of Early Weaning and Supplementary Feeding Milk
Replacer on Growth Performance, Digestive Performance, Serum
Biochemical Indices and Meat Quality of Lambs

HUANG Wenqin' ZHUANG Yimin' GAO Fan® ZHAO Yubin®> CUI Kai' WANG Shiqin'
DIAO Qiyu' ZHANG Naifeng'"
(1. Key Laboratory of Feed Biotechnology of Ministry of Agriculture and Rural Affairs, Feed Research Institute of
Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. College of Animal
Science of Tarim University, Alar 843300, China)

Abstract: The objective of present study was to assess the persistent effects of early weaning and supplementa-
ry feeding milk replacer on growth performance, digestive performance, serum biochemical indices and meat
quality of lambs. Sixty healthy Hu sheep male lambs with similar days of age [ (20+1) days of age | and body
weight [ (8.26+2.14) kg] were selected and assigned into two groups, including reared with mother milk
group ( ER group, as control) and early weaning group ( EW group). Each group had 6 replicates with 5
lambs in each replicate. Lambs in ER group were reared with mother milk+starter until 60 days of age. Lambs
in EW group were fed milk replacer+starter until the starter intake reached 300 g/d. All lambs were fed starters
from 20 to 65 days of age, then transferred to finishing granulated feed. Lambs were weighed every 10 days
before 65 days of age and every 30 days after 65 days of age. Blood samples were collected before morning
meal at 65, 120 and 180 days of age. The digestion and metabolism experiment was carried out with 12 lambs
(one lamb in each replicate) during 55 to 65 days of age, 115 to 125 days of age and 170 to 180 days of age.
Slaughter of 12 lambs ( one lamb in each replicate) at 180 days of age to measure meat quality. The results
showed as follows: 1) the average daily gain of lambs in EW group at the stage of 45 to 55 days of age was
significantly lower than that in ER group ( P<0.05) , which was opposite at the stage of 91 to 120 days of age.
2) There was no significant difference in nutrient digestibility between two groups at the stages of 55 to 60 days
of age, 115 to 125 days of age and 170 to 180 days of age. 3) The contents of serum urea nitrogen and growth
hormone of lambs at 65 and 120 days of age in EW group were significantly higher than those in ER group
(P<0.05) , but serum B-hydroxybutyric acid content of lambs at 180 days of age in EW group was significant-
ly lower than that in ER group (P<0.05). 4) Early weaning and supplementary feeding milk replacer did not
affect the live weight before slaughter, dressing percentage and meat quality of lambs at 180 days of age ( P>
0.05). In summary, early weaning and supplementary feeding milk replacer decreases the growth performance
of lambs during lactation stage (25 to 65 days of age) , but increases the growth performance of lambs during
early finishing stage (66 to 120 days of age). Whereas early weaning and supplementary feeding milk replacer
has no impacts on growth performance, digestive performance and meat quality of lambs during late finishing
stage (121 to 180 days of age).[ Chinese Journal of Animal Nutrition, 2020, 32(5) :2251-2262 ]

Key words: early weaning; supplementary feeding milk replacer; lambs; growth performance; digestive per-

formance; serum biochemical indices; meat quality
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