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TR e R AR U KT X 61~120 HESHIE SR 20 A K MERE . U EAN LI AR AL AR BRI R
BN AR O A, A A A L sk T
Cr OB B PRV 7L, AV R A ) BOR B RO s se &, kst 100081)
W Z AR B EU IR AR R AR TSP 61~120 H RSB0 2 26 26 A Kk Rg .
AR K ML AEACTRAR SN . SR 25@ PRI PI/KFEe veit, ki 64 W 61 HEAEAH
TSR AR, BN 4 4, RN E RE R R R FUTUKP IR, o B e AR
WHE (ME) 24 10.92 MJ/kgl= 8 R [ 1t (CP) A 15.74%]4H. #ife&E (ME 4 10.92
MJ/kg) (KB F1JIE(CP v 11.78%) 4H . {KfgE (ME N 8.64 MJ/kg) =& [ Fi(CP 2N 15.72%)
4. KAEE (ME N 8.64 MI/kg) {REHFI(CP N 11.82%) 4, HHAANEL, HNEL 4
H, AR 12, 3560160 do 45 REM: VIAREEE S E A FUKCF 6 E KRR
AFEZHAEH (P>0.05): (M e fig & 2 UK R & 3w 1 755 61~90 H i i-Fi H
W (P<0.05), 35 MK TR E H (P<0.05). 2)lH e A i KT 2 23 m 7 81~90 Hik.
111~120 HEEFEAE (P<0.05); MRMKHEE =& F UK 22 5gm 1 81~90 Hikk.
111~120 H#EFRAAHE (P<0.05), JFHUMIREE S EARAREHF N SR X T
81~90 HIWS7E, 1Pk mfe i m &R PR T B3R 7 AU (P<0.05), TiaHkaE B ag
AR A KT B PRI T R (P<0.05). 3) JE3E 120 HSHS, TR A BT 5
FHIEACT MISHAE RS 8 (P<0.05), RFERE JMHRRESE (P<0.05); FMRLE AR

KPR LTSRS RFARKRE T 1 &8 (P<0.05). ZEEfrik, 61~90 HikkrE, 1

N

—~

B B R UK AR R 2R K 91~120 HERHY B, AIE 4 MR B (R UK T BL
WAEF A, AoxtERKEaE = AR .
B SRF REEKOT EABUKT: KRR FREL WEENIE R
25 5826

SRR PR FR A R R 1 — A BT, HOMY BRI KOR A, T EX
H AR AR R M. 3~4 AR E L RAA KRG R, HHARERIA T
MRE el HERFESHIA TG TR, RELRREMEARE RS R,
B U | 62RO BRI SR P Al R R . B FE R, (DR AR R0 2R K P S

FWWCEFNARYERN, RZERER, 2R BRI TUR PG F REE AR F A 2 5 P
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K7 HAKMERAMS T RE .. TREOF AR, RE AR E S RIC T AR E, A
R DR E . BHRSORI G E AR FEULE M= (TG & & EE T,
BRI, FAEHUASIA TG BHTEMLALRELAH 2 RER R . L E RN, MHHE
IR RO, HAT, BT EEA K. BARH . AR RIS K £ D
TR 3 TSR LI IAIFR A B T80, 1124 T B A S UBA L R T8 IR T PR R
DRI, RIS LLIBIE 62 AT R, PR B AN A KPR 620 A KRl R A
BRI, DU SR L TR 45 A T 252 B B AR A S R S
1 MEETE
1.1 BRG] R £

T20154F1—5 A LEVL /A M TITHFAE VA BR A =) FF s Wik 56
1.2 It AR sh )

IR A2 X 2R R R P RE BT, R DR EMEAR, FAERAE sk
Ko HEEUAE] (14.9520.56)  Kkg]AHIT (161 H W& W7 i 2 75 2264 X BEAL 4 a4, 435N

e E A E AR (HEHP) 4. migR(REA (HELP) 4. ReEEmREA T (LEHP) 4.

o

RAERMRE AN (LELP) 4, BHMMES, GAERAN, A% 512, HEHPAH IR
Al PR, HELPALZESERE AR K i mt b, R AR 1 KT BEK20% . LEHPZH PR AR e 7K T B
fi20%, LELPALHLEE A B BE /KT [F i 4520 % .

WIS HA60 d, HEHPZIZEEH HIRE, HELP. LEHP. LELPYIEE1AME &Y S HHEHP
SR RATENE, CREEATE W05 A I R &
1.3 IR

225 kgt FE 22 . H #4300 g/dify e 7 75 B P B HELPA MR E 7K F, I
FHRI M EHELP. LEHP. LELPZHARMRE 72K o TRR B Ak sORS HEZh i 78 Lo B it
B AT R T AR, JEH B (B2 N4 mm, K10 mm). RIS IR ALK & 5

K WKL
R ORGP R E TR R BERD
Table 1 Composition and nutrient levels of experimental diets (DM basis ) %
TH ltems Z17) Groups

HEHP HELP LEHP LELP
J5El Ingredients
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61

62

63

64

65

66

67

68

69

70

71

K Corn

/N %k Wheat bran
A1 Soybean meal

B 78 2o Alfalfa meal
FEEL Straw meal
Fi# Limestone
TRIERL Premix?
4t Total

EF#/KF Nutrient levels?
T DM

REE ME/(MI/kg)
HEHAR CP
FHNRW EE
TR LT 4E NDF
Rk 474 ADF
£5 Ca

M TP

49.3
44
7.3

35.0

4.0
100.0

87.17
10.92
15.74
3.38
23.35
14.36
1.09
0.60

62.0

31.0
3.0

4.0
100.0

86.96
10.92
11.78
3.42
22.20
13.73
0.99
0.53

20.0
16.5
20.5

38.0
1.0
4.0

100.0

88.62
8.64
15.72
1.97
45.71
25.86
0.92
0.63

311
145
11.3

38.0
11
4.0

100.0

88.34
8.64
11.82
2.13
44.49
25.00
0.93
0.59

DR R 95T e Ak 343t The premix provided the following per kg of diets: VA 12 000 1U, VD 2 000 IU,

VE 301U, Cul2mg, Fe64mg, Mn56mg, Zn60mg, |1.2mg, Se0.4mg, Co0.4mg, NaCl 6.4g.

D5 IR RE AN A SZil{E . Nutrient levels were all measured values except ME.

1.4 fAFREH

B EELITH R Z ATRE R L, 2 J5 B BN AMACTL AL, T A AN IRURL kL, 25
FAHRE. 20HEN, ERFBEWPBOVILMR TR . 25360 H i m = EARAIL M, 5
SRR T RL . AREL AL ST HESD T e p L3R it . IR RS TR T2 PG

R LF. &K08:00F116:001AME . FERE N HHEHTFEFLR (0.5%H B4 0.1%H77

IRKD, T80 H WL /N A .

15 FEARESIE R

151 TREFRKF

HRLFR T 2 WK ISR T ik, AR RE TS IR DO 7

152 AKVERE

HUERfIC R R R Em 5 REE, 405 T 73 3£61. 9081120 H & R 1A A 347 25 IR &,

TP 2 1 1 B AR L

153 ZACUH

ST E281~90 H #8 f1111~120 H #4845 3 2 ALk Bl

AV

R RS RETE

AR . THAHARSHRIR Y10 d, HAh PS5 d, IEWI5 do #ERfC SRR RIYIEE G
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S HHR BRI, ISR, TREIE100 gff NN 10%H% 10 mLxs ke 1T [ %,
20 CHR-AF. R FHESREE TN L10%F: 682100 mL, WS G LA RIRI, 18K IR
BB EMIL%IRE, BIALHRREMT, 20 CHRAMEN. FMIED S WK IS 5
o
1.5.4 [MiEEMTER

3T AEE6L. 901120 Hkd /R 1A (09:00) I & AT HF R I, MR E T 5/ =
SEACEEME B Y, #5E30 min, LL3 000 r/minBity, WIS, -20 CRAERFN. FERF
F 4= BB AT A (H 27600,  H A FIBUR P G A6 56 127 &l ML i 2T (Glud. SR
FA (UND. TGH&. MEMBRERMFAEKET T UGF- 1), AKME (GH) &ERAME
Bk e e W BEHAR B R e, R & B RIE R (L) B IRA .
16 Stk

I 3 FH SAS 9.4k FIGLMBLRLEAT /34T, R A Duncan [IRVE#E T 2 B LU T 4
AP <0.051F 4 22 5t i 5 ML bt
2 SRS
2.1 PAARAE SN B 76 5 AR K R ) R

i 2 Al N, TARRAE RS R TR 2R A K BRI PR N AFE R HAE T (P>0.05).
P& = VARR e P R 1 KT B 3 R SR SR 90 AT 120 Hid A (P<0.05). TAfRAE & A H i
KRS 61~90, 91~120 A1 61~120 H il Tk fr &6 355 (P>0.05). FAIFRKAE
EAMRE QTR BERK T 5 61~90 HIBM P HIEE (P<0.05), RERSRIELL
(P<0.05), {HX}72F 91~120 Hi# A1 61~120 HEA KT HIMETXEE M (P>0.05).
2.2 TAFRAE BN E KX SRR AU ) R

Hi3% 3 A1, 76 81~90 H i, 1AM AR R /KPR 262 M AN & 0 i MR (P>0.05),
MRE A UK EE KT EERRAE (P<0.05). 1A AE R AR A FUK T G R
HEH R TC R (P>0.05). TAMRAE SRR A FUKSF B W E A MR A, AU, A
TEFER AN (P<0.05). AEE/KSF I BRARAIER B FUK T 1 i 35 4 1 R EHE

8]

# (P<0.05), JFHUMEREEREARARES L BRm. SRS EORHARTREE

T HABA A (P<0.05), T AEAR RE R /KT~ R 58 2 1 BU/K -7 SRR 1 FUK-T I IR B KT
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116

BIARF ZEFE DT (P>0.05) . FPHR AR 1 B /K-F 0 25 SE BT R TE W3 1R (P>0.05),
ER R AL E AT B IR E L L RUIR (P<0.05); H HREREAKTR, R
EACPRL T SR E AT (P<0.05): MIfEMRE FTU/KFRS, AR /KT G ERITRRRT
R (P>0.05). MK AR & /KF B0 B AURUKT B3 FRAR T 2R84 (P<0.05).

£ 111~120 Hi, TRAEE 58 AKX L AR AR (P>0.05). 1alHRAE
BACP A EENRBABLEZE LW (P>0.05), MlEAFRKTZERIK T ZIEANE
(P<0.05). FalfRAEE AN KPR G E A R BUURER, BN TR
PESZR (P>0.05), {HR 350 R EH & (P<0.05), P AL E /KT B w8 1 i KT 24 4
FEim T A REH R (P<0.05).
2.3 VAR AR SR AR (KT R SR L AR AR AR I R

HIZ 4 AT, TR AE RN AR 1 K 26 2 LT AR AR AR S N7 R 22 BB (P>0.05) .
TR e BRI AR T /KCP X 2526 61, 90 Hild LG Glu & B W (P>0.05), {AR#KAEE
K BRI 2E 120 HES M3 GLU & & (P<0.05). TafR AR A& [ /KX 42 61 H
WA IMLE UN & 203550 (P>0.05), (FYREE B H/K-P 238 PRI T 755 90 HER Il UN &
& (P<0.05), fAeE /K im 7 120 HEdEF1MIE UN & & (P<0.05). fafRAEEME
FIB RSP X 63 61, 90 120 HIRMILiE TG M1 GH &r& LR E MM (P>0.05). 53 61 Al
90 HEsHT, TAREEE AKX M IGF- 1 & &R EEN (P>0.05), HKEAFKTEER

BT 120 HEdEF Mg IGF- 1 & (P<0.05).
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Table 2  Effects of dietary energy and protein levels on growth performance of lambs

TiH Hi% 4453 Groups SEM A& Energy FEAHJR Protein P f P-value
Items Days of age HEHP HELP LEHP LELP T High & Low 7 High 1k Low  fiels  fFm fg & <& %
Energy  Protein  Energy>qrotein

fAE BW/ (kg) 61 14.95 14.85 14.99 15.01 0.26 14.75 15.00 14.97 1478 0.341  0.490 0.430
90 22.94 22.19 21.44 20.85 0.23 22.112 21.15P 22.192 21.10P 0.012  0.005 0.378
120 29.90 28.12 27.50 25.35 0.63 29.01° 26.40° 28.70° 26.71P 0.008  0.033 0.229

P4 H B 61~90 266.65 22457 215.10 199.26  14.00 235.912 217.68P 231.832 221.76P 0.003  0.017 0.230

ADG/ (g/d) 91~120 232.25 227.94 201.98 24826  24.42 245.10 207.38 231.32 220.17 0.849  0.418 0.334
61~120 251.90 222.05 211.04 178.01  14.22 230.00 225.53 217.57 238.96 0.157  0.470 0.200

TYREEE 61~90 857.37 877.47 866.56 895.47 6.27 876.42 881.02 861.97 886.47 0.256  0.052 0.706

DMI/ (g/d) 91~120 1296.76 1346.14  1338.62 1333.28 8.89 132145 133595 1317.69 133971 0399  0.209 0.125
61~120 1077.07 111181 110259 111438 6.46 109444 110848  1089.83 111309  0.251  0.069 0.344

R E 61~90 3.20 3.92 4.05 458 0.22 3.56" 4.322 3.63 4,252 0.005  0.017 0.680

FIG 91~120 5.65 6.77 6.72 6.56 0.92 6.21 6.64 6.19 6.67 0.646  0.611 0.497
61~120 433 5.03 5.28 5.50 0.26 4,68 5.402 481 5.27 0.017  0.101 0.365

FEATER R AR F R R Z R % (P<0.05) . FEME,
In the same row,  values with different letter superscripts mean significant difference (P<0.05). The same as below.
£ 3 TRRAER AN A UK 2 EAR R

Table 3  Effects of dietary energy and protein levels on nitrogen metabolism of lambs

IiH
Items

ZH5] Groups SEM fit & Energy A Protein P {§ P-value
HEHP HELP LEHP LELP B High  fit Low & High  f& Low e EHEV it B <l 1

Energy Protein Energy>protein




81~90 H#% 81 to 90 days of age

FIENE Nintake/ (gld) 181.83 142.73 197.10 148.04 6.14 162.28 172.57 189.462 145.39P 0.052 <0.001 0.228
F% Fecal N/ (g/d) 32.50 36.10 38.38 30.68 1.90 34.30 34.53 35.44 33.39 0.954 0.607 0.172
JR% Urinary N/ (g/d) 33.25P 19.75¢ 65.622 32.19b 4.60 26.50P 48.90° 49.442 25.97° <0.001  <0.001 0.008
YR Deposit N/ (g/d) 116.072 86.89" 93.11° 85.17" 3.73 101.482 89.14b 104.59 86.03" 0.014 0.001 0.030
RIUFZ N deposition rate/% 63.832 60.882 47.24° 57.53 2.13 62.532 51.65P 55.60 59.17 0.001 0.136 0.015
BAEYZ M Biological value of N/% 77.72 81.49 58.66 72.57 2.01 79.792 65.57° 67.91° 76.812 <0.001 0.001 0.051
111=120 Hi# 111 to 120 days of age

BIENE Nintake/ (g/d) 166.30 129.51 179.10 147.10 5.64 147.90 163.10 172.702 138.30P 0.055 <0.001 0.715
J£%4 Fecal N/ (g/d) 47.83 49.12 44,03 45.02 3.47 48.48 4452 45.93 47.07 0.616 0.885 0.984
JRA. Urinary N/ (g/d) 52.50 33.72 66.81 47.37 3.32 43.11° 57.092 59.662 40.54° <0.001  <0.001 0.912
HHUF Deposit N/ (g/d) 66.81 47.37 65.96 46.67 4.22 56.31 61.49 67.11 50.69 0.530 0.062 0.725
FHLAE N deposition rate/% 40.17 36.58 37.83 35.72 2.06 38.07 37.20 38.86 36.15 0.824 0.627 0.939
AN Biological value of N/% 55.39 56.93 50.83 51.72 2.27 56.43 51.36 52.94 53.56 0.367 0.785 0.974

4 CRRBER AR F BRI AR AR bR 5

Table 4 Effects of dietary energy and protein levels on serum biochemical indices of lambs

T Hig A5 Groups SEM fit e Energy FE AR Protein P14 P-value
Kems Daysofage ""HEHP  HELP  LEHP  LELP i High & Low @4 High % Low  fght &AM AEW<E LI
Energy Protein Energy>protein
HEIHE Glu/ (mmol/L) 61 6.22 5.73 5.76 5.55 0.21 5.98 5.66 6.00 5.64 0.150 0.116 0.520
90 5.05 4.68 4.40 5.12 0.51 4.86 4.76 4.72 4.90 0.840 0.743 0.302
120 4.87 5.45 4.13 4.49 0.25 5.162 4.31° 4.50 4.97 0.005 0.084 0.669
JRFEE UN/ (mmol/L) 61 4.60 5.28 5.60 5.16 0.36 4.94 5.38 5.10 5.22 0.243 0.740 0.142
90 5.26 4.04 7.21 4.49 0.85 4.66 5.85 6.242 4.27° 0.182 0.038 0.393
120 4.90 3.25 5.95 45.43 0.58 4.07° 5.69? 5.43 4.34 0.016 0.083 0.349
Hiym=E TG/ (mmol/L) 61 0.64 0.46 0.66 0.60 0.07 0.55 0.63 0.65 0.53 0.271 0.095 0.413
90 0.31 0.34 0.37 0.43 0.05 0.32 0.41 0.34 0.38 0.109 0.402 0.789

120 0.34 0.35 0.39 0.37 0.06 0.35 0.38 0.37 0.36 0.571 0.902 0.796



A KBE GHI (pg/mL)

Je BRI T T

IGF- 1 /(ng/mL)

61
90
120

90
120

624.91

521.09

560.64
6.04
5.76
6.28

601.54

635.25

636.59
7.11
7.52
8.01

651.43

557.95

547.61
8.00
6.56
6.67

620.87

573.68

617.72
6.19
5.95
6.91

11.83

27.32

22.77
1.70
1.21
1.34

613.22

578.17

598.62
6.58
6.65
7.15

636.15

565.81

582.66
7.10
6.26
6.79

638.17
539.52
554.13
7.03
6.17
6.47°

611.20

604.46

627.16
6.65
6.74
7.462

0.467
0.830
0.735
0.457
0.575
0.321

0.404
0.271
0.139
0.586
0.405
0.014

0.910
0.399
0.951
0.055
0.099
0.051
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3.1 fEPHRAR BN B R A 2R AE KM BE IR R

PR AE BRI E R R, Fr ARG 2 0 HEHP 2365 1 T M ke 1 B
HELP. LEHP. LELP ZH7CFRIAMRE, DUE T U SR RE 8 A & B FUKF X 25 E R,
HEBR R G BN R T, 48RRI 4 WAL TYRREELEEZR, RFFRRIBT
MER. ARE A, 6% 61~90 HESMRRmIMRASE K T REREEETFHHME, x5
Kabir 21125 Yerradoddi M 5045 R —3. A1 RBs-Rincdn MR HL, TR g & /KFxf
SRR HIGE R, R AR KT S P I E TR, RATER
RAEEACE T A BoR k. WRRARE/KCPAT A 91~120 HIRH 61~120 HE&m-Fy H g HE
TRERW, KEEEMIG AR TR, X55EF 61~00 HRFEENAEK,
1M 91~120 H#S AR M IR G, ORRR i BT 75 e R 2 A1 R 1S, BPRR B 17K ST 0 A6 2R 17
) F B4 5 S AR A B P IR R B ARG DO S R, FERRE 61~90 HEEHY
By, TR TR, REAREFI A E, WA R TR B IR A TS UL
PURISS B I POH R B 1, R m i TKr, T 62 MR E .. AR, 52 61~90
I8 o 3 i PR A 0 B /KO 235 RS SR L L, 7ERE5F 91~120 H I H2 it i e
B RERCR E L, ERSEATKFRER TR EYm. 4560 EFE, E5FE
91~120 H 4 H B AT LA AADRR B (1 T K Pk AT LU BRTRR AR, 42 i 357 A3
3.2 TARRAEEAN R (KO G 2 EA R

FRNAEZ TR, BRI T 3hPxt i E IR R 2. Ak, $2 e 1
B AR R 81~90 HEMA 111~120 HES M E AR, X FAFARIER . 1M AE
BRI AKX 81~90 HES A 111~120 H S 1) 76 2 28 5 UHE th 8 0 2. & ), 1X 5 7 pp i)
Rt 50— 3. 755 81~90 H i A1 111~120 H IS BL, #2 il e Sk 7 2 2 MR AR
B2 TR R UK T R R A & . 555 81~90 HEME MM AE /KT, BEiRm
FUTR VIR 5L AR, XA Re S 5 TR HER 1 e A KT, R T Rk
YR AR A A % . SR s A TR B R @ BT B A 8, 1 2= A e]
BT —5 AR BT TE R, JE R A R R A R E R, 2RI

&
BMRPHHDO, SHEPORFICRE %257 HEF 111~120 IR, fReRaEES5EA
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JFK RPRGUR S DURSRANAED) 22 2 4 T 225
BT k.
3.3 TAARAE AN H BUKP N 3G T L A AR bR R R

1L A AL TR AR (AL RE 8 S AL R AC AR AL, LT GLU & & AT DU LR [ fE
EAAUME L. BETERY], TR RE R K2 UARI NG GLU & & A im0

&

Wi, XFRH, RFEMERSEKKEH

R RCRE KT 6 2 611 90 VIO GLU & RS EWM, X 5 0%
1 Mellado 255t 50 (L2 E 120 AT, FRRETRLAE KT B 4 MG T 26 26 i
GLU it USRI 5] T AR . LA UN 45 BRI 0 E AR, L34 UN
FrRARF B SRAACR T, AU, 6% 61 FLEOIT, (RAE RT3 1 FK T34
N FEERHE RN, (HEEE 00 FHRN , SREIREAFUKT, SHHE T I UN

T, ORI f o B B AR PSR R RCR, AT RS, 2655 120

s
c

FIS I, B2t e K7 B B Mg UN & &, DN A 3 s i pe K, (eidt T
MAEME ARG R, 38 T EARFASE, BT IS UN 2. WF 76 SHAm R E
RUFFE VIR, FTUARHUAR S 2 E 0, He 5 mT DA HE LA R 0 () P AR FE 281, o
RIGh, AR BT XEE 61, 900 120 HEE MM TG & BT E EHM. X
5 RIRZ GRS 45 AR, SR A RE AR ML TG & &5 A2 IR BUE .

GH A L% S Zh M AR RVE FR AR, L2 B P R AR B 5 o 5 B 1 T Al
JE S EZREAE K (IGF) &45 IGF- 1 Al IGF-11, f2EZ/EHKZ IGF- 1, " LMEssh
MAEKEE . AUFTCRY, M5 GH &5 rlfe 511y H A OCR8, (ali gt 2 A1 & /K PRd
JE2F 61, 90, 120 HESMINLIE GH & EMTCRE MM, JRH A RER 4 426 F 1 Py H i = %
FAREE, EFXREREREA, FHULE GH SRLEEER . ARKT, FRAEEAM
B HE PR RS 61,90 HER I IGF- [ & & I6 R E#0, 1IX 5 Sun S5O 51 245 1 — 2,
AT e A ARG P PR RN B B KT R RS 2 BA ST E S SE LT IGF-1 (7846, i mT g
REFIAARE 4 42 IA0E GH S ELREER, maiiks IGF- 1 M& &2 GH 1)
PR, HAEZRSE 120 HERH, $REAIRE B UK MPEIC 1 ILE IGF- 1 & &, ME=
I SRR ZR R LSRRI, M IGF- 1 & & SURE QUK ERIEMX, 4R AR
IR A EAMAZE RN, AT S I HEA . LA 0L E% R, 755 91~120 H
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OFERF 61~90 HESH, f&miaiRaeEME B UK, MomE A KL 81~90 H

R EACH, (B A AR R AN A BUKP N 91~120 Hl A5 EAE KPERER 111~120 HIEA

AR BN o
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Effects of Dietary Energy and Protein Levels on Growth Performance, Nitrogen Metabolism and
Serum Biochemical Indices of Hu Lambs at 61 to 120 days of age
LYU Xiaokang QI Minli* WANG Jie WANG Shigin CUI Kai DIAO Qiyu ZHANG
Naifeng™
(Key Laboratory of Feed Biotechnology of the Ministry of Agriculture, Feed Research Institute of
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: This experiment was conducted to investigate the effects of dietary energy and protein
levels on growth performance, nitrogen metabolism and serum biochemical indices of Hu lambs at
61 to 120 days of age. With a 2 X2 two factors and two levels experimental design, sixty-four Hu
lambs with similar body weight at 61 days of age were randomly allocated into 4 groups, which
were high energy [metabolizable energy (ME)=10.92 MJ/kg] and high protein [crude protein
(CP)=15.74%] group, high energy (ME=10.92 MJ/kg) and low protein (CP=11.78%) group,
low energy (ME=8.64 MJ/kg> and high protein (CP=15.72%) group, and low energy

(ME=8.64 MJ/kg) and low protein (CP=11.82%) group; each group had 4 replicates with 4
lambs per group. The experimental period lasted for 60 days. The results showed as follows: 1) No
interaction was observed between dietary energy and protein levels on growth performance of
lambs (P>0.05) ; high dietary energy and protein levels improved average daily gain of lambs at
61 to 90 days of age (P<0.05), and significantly decreased feed to gain ratio (P>0.05). 2) Dietary
high protein level significantly increased nitrogen intake of lambs at 81 to 90 days of age and 111
to 120 days of age (P<0.05) ; dietary low energy and high protein level significantly increased
urinary nitrogen output of lambs at 81 to 90 days of age and 111 to 120 days of age (P<0.05) ,
and low energy and high protein group had the highest value; at 81 to 90 days of age, dietary high
energy and high protein levels significantly increased nitrogen retention (P<0.05), while dietary
low energy level or high protein level significantly decreased biological value of nitrogen
(P<0.05). 3) At 120 days of age, dietary low energy level significantly decreased serum glucose

content (P<0.05), significantly increased serum urinary nitrogen content (P<0.05); moreover,
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dietary low protein level significantly increased serum insulin-like growth factor 1 content
(P<0.05). In summary, dietary high energy and protein levels can improve growth performance of
lambs at 61 to 90 days of age; however, the feeding cost of lambs can be controlled without

affecting growth performance with low protein diet at of 91 to 120 days of age.
Key words: lambs; energy level; protein level; growth performance; nitrogen metabolism; serum
biochemical parameter



