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i OE: KNXBR AR AZERER(AA) B X Beh 9184 & & R (CP) B Mt 21 ~ 32 A #
B AR R AR E R RBRRERERES TG, KB RA 540 AR E
MR Z R B S A S W, M6 ANEL, BEATHL I8 A, 5 A ARFRE
(11.00 MI/kg) # 5 # CP K-F(17.00% .16.50% .16.00% .15.50% #= 15. 00% ) 6443 # , iX B
12 B, SREAN EEE AABEXTHRKAR CP RF, &8 >R ER2FRZ(P<0.05),F
HEERBFEMRGAS(P=0.06), 2 FHEREZ. B "HEFEH AL E G W (P>
0.05) ; KA CP R FREZEH T H O FHEASKEL(P<0.01), 2EXEH AT EEZRE
(P<0.05) , R 2XZ#H &R EARTERE(P>0.05) ;44 CP K-FxF &8 KR4 L EFH
#Hw(P>0.05) {28 &% G4 F AR CP R-F 6 BAKA BAKag A H (P =0.09) ;44 CP XK
xR R BRR R R A R R R R e (P >0.05) ; A4 CP KPR B H BT &

MERASEF(P<0.01), T, A2 AA X T, E 5 BKAR CP R-FTRSGEW * &

BOREG RSN, BIKERSE.
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M) AA BB UIAIOC . HAT, 5& T X 1R ML 1Y) d
# CP K- ol AA BEK [ BF 524> . Lemme'™
R meta-analysis J7 3408 T 1990 4E L)k & Kl
13 % SCHk, 15 A XS B AR AA B3 Met: [ Met + Jift
ZMR(Cys) ] Thr: Trp: k5 & MR (Arg) : 5758 & M2 (Tle ) :
HiE R (Val) :Lys & 50:91:70:21:104:80:88:100, 5
Bregendahl 2" F 4 — fic K™= B4 — 4k
A ) BB L, A0 R i B AR
AA 5[ (Met + Cys) :Lys =91:100 ] Ji¢ i 25 X5 41K
CP Ak, BF 5 WS 0 d 1R AA 9 AIC CP Al AR % JF 7
327 v U Y B X A MR RE LR T M R
AR, B TR CP I AR AE 854G 2F 7 55
e Sy A HE 5007 1y B AR AR B

1 #HRE5FEE
1.1 RIe##

Y2 DL-Met | L — fi Z fRE: R EL ( L-Lys -
HCl) .L-Trp .L-Thr L-Ile . L-Val ¥t H 1% & Evon-

ik Degussa GmbH /\ #]
1.2 REHYRiEIT

I R A R e i T, 18 HOY) B 1A AR
UL 540 H 20 JE 4 (e i 22 XS, BEAL T N 5
4, a6 NEE, HNERL 18 Hig(6 M%),
R% (57 cm x37 cm x47 cm) fA 3% 3 Ho 5 HAC
HHE(11.00 MJ /kg) AHIA], 1R K CP K73 531 y
17.00% .16.50% .16.00% .15.50% #1 15.00% .
Pt 1A R 12 ]
1.3 KRR

208 NRC (1994) fl NY/T 33—2004 , }-45 4
¥ 22 R XS R 75 T ) X A AR . SR oK -
TR LR CBrRL) IS R ZH S 8 3K 20
MIWFE 1 F1FE 2, A Met: (Met + Cys) :Thr:Trp: Arg:lle:
Val:Lys 24 50:91:70:21:104:80:88:100 £ 2 A 4K #i& , Bic
I CP 4RlRR , 4% 2H 1) KR A4 s o 1] g v A S B TR
( standardized ileal digestible amino acids, SID AA)
LW

F1 KBRAEARAM (KT EAHL)

Table 1 Composition of experimental diets ( air-dry basis) %

i H TR MLUFL 2 1 i K SF Dietary CP level/ %

Items 17.00 16. 50 16. 00 15.50 15.00
JFB} Ingredients"”

F K Corn (8.24% ) 61.73 62.55 63.37 64.19 65.00
M1 Soybean meal (44.07% ) 22.79 21.45 19.92 18.38 16.85
P H) Feather meal (81.96% ) 1.00 1.00 1.00 1.00 1.00
f1 ¥ Fish meal (70.16% ) 1.00 1.00 1.00 1.00 1.00
DL - & DL-Met, 99% 0.24 0.25 0.26 0.28 0.29
L — i iR Ehiath L-Lys - HCI, 99% 0.09 0.14 0.18 0.23 0.28
L - %% L-Thr, 98% 0.04 0.06 0.08 0.10 0.12
L - SEEfR L-le, 98% 0.02 0.04 0.07 0.09 0.12
L — 5%k L-Val, 98% 0.00 0.02 0.04 0.07 0.10
L — 5% L-Try, 98% 0.01 0.02 0.03 0.03 0.04
£ Limestone 8.30 8.30 8.30 8.30 8.30
Wiz 245 CaHPO, 1.10 1.10 1.10 1.10 1.10
frih NaCl 0.40 0.40 0.40 0.40 0.40
Wil EH Premix® 0.20 0.20 0.20 0.20 0.20
4L HEFK Choline chloride 0.09 0.09 0.09 0.09 0.09
[ £ Bentonite 2.99 3.38 3.97 4.54 5.12
A1t Total 100. 00 100. 00 100. 00 100. 00 100. 00

D FURHE B RO SRR 4 B RS A 1 T FURH SE I CP 4 4. Data contained in the parentheses of ingredients were
the measured crude protein contents of the main four protein ingredients.

2 W g 4 v iR R 2 4k Premix provided the following per kg of diets: Mn 65 mg,Cu 8 mg, Fe 60 mg,Zn 66 mg, Se
0.3 mg,I1 mg,VA 12 500 1U,VD, 4 125 IU,VE 15 IU, VK 2 mg, VB,, 5 mg, #%#% % riboflavin 8.5 mg, iZ iR calcium pan-
tothenate 50 mg, J{{fiZ niacin 32. 5 mg, 4= 4 & biotin 2 mg, i} & thiamine 1 mg, It "% ¥ pyridoxine 8 mg, M- % folic acid

5 mg,
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Table 2 Nutrient levels of experimental diets (air-dry basis) %

HH T ¥ A B 3 i 7K S Dietary CP level/ %
Items 17.00 16. 50 16. 00 15.50 15. 00

" 3% 7K F Nutrient levels
1R fiE ME/(MJ/kg) 11.00 11.00 11.00 11.00 11.00
MHEH T CP 17.00(16.77) 16.50(16.52) 16.00(15.66) 15.50(15.34) 15.00(14.67)
45 Ca 3.61(4.18) 3.61(3.60) 3.61(3.54) 3.60(3.87) 3.60(3.92)
B TP 0.52(0.53) 0.51(0.59) 0.51(0.51) 0.50(0.56) 0.49(0.53)
HEH IR Met 0.50(0.43) 0.50(0.48) 0.51(0.47) 0.52(0.46) 0.52(0.49)
P& B2 Cys 0.32(0.31) 0.31(0.29) 0.30(0.27) 0.29(0.27) 0.29(0.27)
EAMR + P& R Met + Cys 0.82(0.74) 0.81(0.77) 0.81(0.75) 0.81(0.73) 0.81(0.75)
& B2 Lys 0.88(0.87) 0.89(0.88) 0.88(0.85) 0.88(0.84) 0.88(0.86)
Jh@ B2 Thr 0.67(0.65) 0.67(0.67) 0.66(0.65) 0.66(0.65) 0.66(0.65)
AR Arg 1.07(1.05) 1.03(1.03) 0.98(0.96) 0.93(0.93) 0.88(0.88)
B R e 0.72(0.70) 0.71(0.71) 0.71(0.69) 0.70(0.68) 0.70(0.68)
LR Leu 1.48(1.46) 1.44(1.42) 1.40(1.36) 1.36(1.35) 1.31(1.30)
HER Val 0.81(0.79) 0.80(0.79) 0.80(0.76) 0.80(0.76) 0.80(0.76)
H %R His 0.41(0.41) 0.40(0.41) 0.38(0.39) 0.37(0.38) 0.35(0.35)
RN R Phe 0.81(0.81) 0.78(0.78) 0.75(0.74) 0.72(0.73) 0.69(0.69)
0% B Trp 0.20 0.20 0.20 0.19 0.19

55 N R SEM{E . Data contained in the parentheses were measured values.

1.4 fFReg

R TR ARG & 4 ERr U SR B RO
BN ARG, SG BRI (8] 2 16 h/d Sl BR 5 2 Oy
20 Ix; AHSHEJE :50% ~90% ;8 X 5= B 4k38 X
S5 9\ 1) 7 S R ARDRL S T R RE, B R A R 2
WLATRHA R, B HSRERIYOK ; T NS L, B R H
2 BERSR T G B RA XS I 1 G RIE
FE2 W, WA L

1.5 HEHRMNEESRE

L5 1 RS ERAES &

RIS W], R DL EE N Al kAR 7 R
BOMTRE P ESE  H P EE R ER, AL
HEE A FFER A, IFEF S H R E R AR
BHE

B4 JE LA S B R A B 5 K
X3 HOH T E E R R CE S
JE WG R AL 5 AN TR AR H AR 2
HCH -0 5 X 2 S o

T IR 5 12 J5] A~ E A2 Bl AL 8 A B AR
1 3 HE 23 IR Dk R O, PR AF T I R R hi e
S R 5 1 = 2217 e o 1 R = 7 - Nl N =
3 000 r/min.0» 10 min H &M%, & —-20 Tk

PRAF, T I 3% PR IR v B A

TLE A 12 A E A B LI 1 NS, &
25 d FFR 2 IR R IRIR B W), IF 4% 20% 72
ABORE , 23 B AR I 5%, R BEE A 5% A 10%
TR A, B EH 48 E %, —20 TLR1F,60 ~65 THt
TR EE, A R
1.5.2 7ETTik

50 9 R A e i B ) BT A (egg force
reader, ORKA Technology Ltd. ) #4751 & , 758
JE R & 5 JRE Bl 72 A (egg shell thickness gauge,
ORKA Technology Ltd. ) #Ff7ill 8, B A & JF . &
B G [QER 7 R ] SONOVA 4 it it A 3 73
HriX (egg analyzer™, ORKA Technology Ltd. ) j#
FTIE

A2 I 22 B I 5 R B A4 B 8 T A A4y
#it X ( FUII DRI-CHEM 100, FUJI Technology
Ltd. ) , RIS B 37 WOAE10 wL 470 7 o il 3% IR
P A R R T W98 19 TR 3 D 12 R AT I 2 a0 &0
T st U ) DRI

EREERMEESEASA RS AW
KDN - 102F#4>¢ 5 gl gl [KoE AT E
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Table 3 SID AA pattern of experimental diets %
i TR AR 2 1 JF K SF- Dietary CP level/ %
Items 17.00 16. 50 16.00 15.50 15. 00
& 27K Nutrient levels
1RigtiE ME/(MI/kg) 11.00 11.00 11.00 11.00 11.00
HIEE A CP 17.00 16. 50 16. 00 15. 50 15.00
FrvE R i v AL B iR SID Met 0.475 0.481 0.488 0.495 0.502
T UE A S5 + Pra s
PRI 0T AL (R + L) 0.730 0.730 0.730 0.730 0.730
SID( Met + Cys)
b7 R AT {2 SID Lys 0.802 0.802 0.802 0.802 0.802
FRvE i v 4k 7542 SID Thr 0.561 0.561 0.561 0.561 0.561
KRV [E % T4k € & B8 SID Try 0.168 0.168 0.168 0.168 0.168
FrvE A AT AL kS &R SID Arg 0.980 0.936 0.892 0.848 0.804
Fr v ] i o] g4k 2= iR SID Ile 0.642 0.642 0.642 0.642 0.642
FrUE ] 7 0] Ak = &R SID Leu 1.337 1.299 1.261 1.223 1.185
FrvE [ o] WAk 4 A iz SID Val 0.712 0.706 0.706 0.706 0.706
bRyl g o] i b 4 4R SID His 0.381 0.367 0.353 0.338 0.324
FRUE R i T AL ZE P &2 SID Phe 0.722 0.695 0.668 0.641 0.613
Fr v [l i 1T Ak 2L R LL i)
SID AA ratio
HE MR AR Met:Lys 59 60 61 62 63
T = A N A TS ) =T
(AR + MER) HEmR o1 o1 o1 o1 o1
(Met + Cys) :Lys
R AR Lys:Lys 100 100 100 100 100
IR W iR Thr:Lys 70 70 70 70 70
&8 1% i % Trp:Lys 21 21 21 21 21
AR AR ArgiLys 122 117 111 106 100
SR AR Tle:Lys 80 80 80 80 80
R R R Leu:Lys 167 162 157 153 148
SRR AR Val:Lys 88 88 88 88 88

A B3 o TR, b SID AA 5 BEARHE Evonik Degussa GmbH 24 7] 42 {1 1 88l 2 T H 545 4

All of the data were calculated values, and the contents of standardized ileal digestible amino acids were calculated using the

data base of Evonik Degussa GmbH.

1.6 #iEahiE

BdE 4 Excel AbFR 5, DL [R] A X 2H 5457 % FH
SPSS 16. 0 () GLM £ 8 i 17 77 2 70 #r, F R H
Duncan [GiEH#ITZH LK, DL P <0.05 HEF T
FERE

2 & R
2.1 B AARKX TR CP AR &G £ ERER
0

H 2 4 nl A 7E BRAE AA BT BRI 1R R CP
KB ERE THEGPZHEE(P<0.05), H
CP 15. 50% #H ;= 5 K fic 5, b CP 17. 00% 4 5

8.08% (P <0.05) ; V34 H & 1 T8 A i b 35
fIR(P <0.01) ; Fifi i ¥t CP /K - [&AK, FH EREA
TR (P =0.06),CP 15. 00% 41 ¥4 & & &
/N, 5 CP 17. 00% 41 #H Lb 8 2> 1. 03 g/M (P >
0.05) ;fal ke CP /KF-X1 -1 H R L H ™7 B F A
SR TC R 5 m (P >0.05)

] (RIS ) X B AR H R Y
HEARGEAR ZERE HMEE CFYEE KL
R AR R E LW (P <0.01), BEEXS
IR, AR PR B K . o e R TE 29 ~
32 J8 R 91.51% ik B Az 7 A i 7 A i A
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Table 4 Effects of low protein diets in ideal amino acid pattern on performance of laying hens

TR MO 2R 1 K HEXG S i P1A
i Dietary CP level/% Age of laying hens/weeks P-value
X SEM
ftems HEATR
17.00 16.50 16.00 15.50 15.00 21 ~24 25~28 29 ~32 o
CP Age
\/i} Y2 =N
;FD,;IE;@E 102.74 102.40 103.83 102.52 102.90 76.55" 107.96" 124.13° 1.11 0.79 <0.01
7. j;} pass =N
IDgﬁgﬁEﬁﬁ%Ai 17.47* 16.90° 16.61° 15.89° 15.43% 12.24* 17.27° 19.86° 0.18 <0.01 <0.01
Z%ﬂfrate/‘?’ 65.44° 70.50° 68.09™ 70.73" 69.39™ 35.29* 79.69° 91.51° 1.42 0.04 <0.01
0
EEEE. 37.61 39.88 38.61 39.64 39.05 18.00° 44.58° 54.29° 0.88 0.25 <0.01
Daily egg yield/g
\/ﬂ
FREE _ 55.74 54.95 55.28 54.80 54.71 50.16° 55.87° 59.26° 0.23 0.06 <0.01
Average egg weight/g
HE kL Egg/feed/% 34.56 37.18 35.70 37.26 36.32 23.44% 41.35° 43.82° 0.6l 0.14 <0.01
g8

W HEARBEAEZHEYHRXEESHEBHEBFRKFETES L . ADPI was calculated with ADFI and dietary CP

level.

FIATEE B s AR F R FR R 2ER B % (P <0.05), F#[A, Data with different letter superscripts in the same row mean

significant difference (P <0.05). The same as below.

2.2 EERAABEXTRECPEARMNERREBE
R 53 B2

H 26 5 AT, fA AR CP K -5 1 88 & i, e
HOXT R 1 R R R ECEL S M A g 2 (P <0.01) ,
Xof 2 B PO 2R 3 (P <0.05) , (B 858 R B
HIemET R EZ W (P >0.05), AR CPKF
XIS EET R R S EE KR TR
ERMW (P >0.05) {HXS & H % mBE R CP K
R REARA AR (P =0.09), H,CP
17.00% 40 .CP 15.50% 20 #1 CP 15. 00% 20 % 11 &5
¥ i 28 T CP 16.50% 41 (P <0.05) ,{H 5 CP
16.00% 22 ARE % (P >0.05),CP 15.00% 4]
BT R B A e 5 P TQ B B R R CP KT AR 56 %
f%J5 Tt &, CP 17. 00% 44 . CP 15. 50% #H #1 CP
15. 00 % 41 R 5L 35 & 3 5 F CP 16. 50% 41 #1
CP 16.00% 41 (P <0.05) , HFj 3 4z [ 25K 5
2 (P >0.05);CP 17. 00% 41 & & & {6 5t 7%, CP
16.50% 2 fcik 2 25 8% (P <0.05) , Hapdl
¥5 CP 17. 00% 41 1 CP 16. 50% 2% 5 A~ I %
(P>0.05) .

PRI PN, BN S 0 W R e B R LR
SCIRJE EE A 3 N E M TR AR (P <0.01) , H
AT E AR O S N e T ) & g R

(P<0.01) B X} 2570 5 B R ey (G B JC ik 25 Pk e
(P >0.05),
2.3 12 AA =X TR CP (ERRE M 3% PR BR K FE %
£ MERENFMm

26 6 AT, AR CP K SF-Xof 1M 3% PR R ¥ i K
Sk I T B E MR (P >0.05) , fa ke CP
IKEAE—E R A2 T I PR BR R B, Hop CP
15.00% 45 f1%, e CP 17.00% 4145 T717.03% ,
HZEFAEE(P>0.05) ;4 M2 # B R CP
KV 1) B AR S Tt )5 B, CP 15, 50% 41 fil CP
15.00% H e ik, B 5 HA A B =5 AR E (P>
0.05)
2.4 BEAABELTRCPHRNERSEN
A

FH 2 7 AT, fA AR CP /KX 097 2 H 28 R
THEEETYRSAEHAREZEZ W (P <
0.01) (HXFEE XS24 H HEZE & P 3 B HE T4 %
I FEE S KR T (P >0.05)

AR AR CP K -1 B 25 BRI T & -3 |
A G E(P<0.01),CP 15.00% 4 H: 1%, Ik CP
17.00% 4 [%M% T 34.36% (P <0.05) ; i} ki CP
KRR, 22 T I & A F FEAR (P <
0.01) ,[A#E 2 CP 15.00% H A%, 5 CP 17.00%
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A, CP 15. 00% 4 K B 1 20. 36% (P < CP K-V FEARA TR (P =0.05)
0.05) 5 -2 H HEHEH A2 B HE T4y 5 i Bl 1A AR
&S5 BEEAABEXTR CPARMNERRKRGERN DB
Table 5 Effects of low protein diets in ideal amino acid pattern on egg quality and components
TR IR 5K G A i P fH
] Dietary CP level/% Age of laying hens/weeks P-value
HH
Items SEM
17.00 16.50 16.00 15.50 15.00 24 28 32 HEER
CP Age
= RE
alake . 6.52" 5.96° 6.29" 6.48" 6.53" 5.97" 6.85" 6.26° 0.00 <0.01 <0.01
Albumen height/mm
AE R
B . 0.38 0.36  0.37 0.37 0.37 0.37 0.37 0.37 0.00 0.45 0.87
Eggshell thickness/mm
A= R
S5 o 41.93 41.76 43.77 42.21 42.93  40.60" 41.94° 45.02° 0.40 0.46 <0.01
Eggshell strength/ (N/cm”)
e N
dhasacd 79.65' 76.51" 76.67" 80.26° 80.05° 79.68 78.20 78.00  0.42  <0.0l  0.19
Haugh unit
il
FwHa 4.09* 3.50° 3.81" 3.76™ 3.83" 3.79" 3.57° 4.04" 0.006 0.02 <0.01
Yolk color
A A
o 13.44 13.23 13.43 13.49 13.52 13.51" 12.91° 13.84* 0.08 0.72 <0.01
Eggshell percentage/ %
P =N
EREH 63.17 63.85 62.91 62.61 62.80 64.32" 63.27" 61.61° 0.19 0.09 <0.01
Albumen percentage/ %
Big Y . b ;
23.39 22.92 23.66 23.89 23.68 22.16" 23.82° 24.54 0.16 0.14 <0.01
Yolk percentage/ %
B KR
ﬁ’,‘ E'ﬂ(,? 49.16 49.32 49.97 49.52 49.87 49.93" 49.89" 48.88° 0.15 0.28 <0.01
Moisture in egg yolk/%
F6 B AA RN TR CP AR EG M 3R PR B R 2 R £ I &R B B 20
Table 6 Effects of low protein diets in ideal amino acid pattern on the concentrations of
plasma uric acid and whole blood ammonia of laying hens
i H TR RFH A 1 )5 K F Dietary CP level/ % S P
EM
Items 17.00 16. 50 16. 00 15.50 15.00 P-value
1fil 3% JR 1% Plasma uric acid/( mg/L) 22.49 22.59 18. 86 20. 82 18. 66 0.61 0.11
4> 144, Whole blood ammonia/( wmol/L) 145. 14 153.72 157.33 142.22 142.22 2.88 0.33
PRI CP KX RS- H R H ™ iR
3 9 i i ER TR E N, B RS T ER
3.1 1278 AA R TR CP AR EBAF el ARIUEG P ERESR.
A Jr A AR - ) R A R XS A R Y

BB CP Y 2 LSRR AA IR 2,
& CP G R H A T8 S R AA I T R b AR e 75
FIEMR (NEAA) 135 4, 32 % T AR CP 1 1) A
A A AA B RESR = CP i, il R0 4E £y
RAFHE = PERE . AR AG R RN 7EBAR AA B3

BLEAR, HAE R 3K 2 20 XY ah F SR I 3R
TRE JR K55 o A BEFE R T, 76 Al I R AR
MO0, BEAR A AR CP 7K mf g 35 42 & 21 ~ 32
Wit 2 I BB RS (7 2 %, 5 Khajali % 9 58
ZERAN) R ST 70T 1 AR AR CP R
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X5 W-36 R Y A 7 P g A0 ER T BT Y B2
Wi, 25 R, 7R |G 8 4~ , 1R K CP /KF- X 7~
HEARITRELW BRI 4 D H HERAL CP 5
AT 2 PR - R, XATRe s 2 Mg
KRB AA KA G, AR5, Al 5
TSAA 5 Lys [ lL 514 0. 91 , 1fii 7£ Khajali 25"

IR 5, JF 7= 2 50% 7 2 2RI ] TSAA:Lys
$90.86,50% P2 R RIS 7 A H WL BN
0.78, AP, AR IR S5 R 2, BRI RAK CP 1A
FRAT 4 o BE X 7= B R (H H = 2 0 W 3 AR 1k
I3 A FT i 5 728 2 T A BRI G

®7 BERAAEXTR CPARNEBERSENFM

Table 7 Effects of low protein diets in ideal amino acid pattern on nitrogen content in excretion of laying hens

g FARHLEE 1 i K F Dietary CP level/ % e P
Items 17.00 16. 50 16. 00 15.50 15.00 P-value
7. A =

$ﬂjﬁﬂk/fi . 197.88 170.95 165.22 173.24 163.01 4.20 0.05
Average daily fresh excretion/g

7 i} =

FEH ﬁFffV/Jﬁﬁ:g; . 40.49 35.69 35.97 36.32 33.32 0.78 0.05
Average daily excretion of dry matter/g

7. i} ;ltéfj P=N ‘

¥ GH"E.LB% . . 2.27° 1.75° 1.84° 1.72° 1.49°  0.07  <0.01
Average daily nitrogen content in excretion/g

ST & A

’T%:%fﬁaﬁi. . 5.60" 5.08" 4.87° 4.70° 4.46°  0.11  <0.01
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Effects of Low Crude Protein Diets in Ideal Amino Acid Pattern on

Performance of Laying Hens
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DONG Yan® GAO Yupeng'® QI Guanghai®**
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2. Feed Research Institute, The Chinese Academy of Agricultural Sciences, Beijing 100081, China;
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Abstract; This experiment was conducted to study the effects of low crude protein diets in ideal amino acid
pattern on performance, egg quality, the concentrations of plasma uric acid and whole blood ammonia, and ni-
trogen content in excretion of laying hens aged 21 to 32 weeks. Hy-Line Grey laying hens (n =540) were ran-
domly allotted into one of the five dietary treatments, which had 17. 0% , 16. 5% , 16. 0% , 15. 5% and
15.0% crude protein levels at the same dietary energy of 11. 00 MJ/kg, respectively. Each treatment con-
tained 6 replicates of 18 hens. The trial lasted for 12 weeks. The results showed as follows: in ideal amino
acid pattern, average daily feed intake, daily egg yield and egg/feed were not be affected (P >0.05) , while
laying rate was significantly affected by dietary crude protein level (P <0.05), and average egg weight was
tended to be decreased during this trial (P =0.06). The egg quality parameters, such as albumen height and
Haugh unit, were significantly affected by dietary crude protein level (P <0.01). The dietary crude protein
level significantly affected yolk color ( P <0.05), but did not affect eggshell thickness and strength ( P >
0.05). There were no significant effects on egg components, but the albumen content in egg was tended to be
decreased with the decreasing of dietary crude protein level (P =0.09). The concentrations of plasma uric
acid and whole blood ammonia among treatments were not be affected by dietary crude protein level (P >
0.05). As dietary crude protein level decreased, the nitrogen content in excretion was significantly reduced
(P <0.01). The results indicate that laying rate and egg quality in laying hens fed low crude protein diets add-
ed synthetic amino acids can be improved during the trial, and nitrogen excretion is significantly decreased.
[ Chinese Journal of Animal Nutrition, 2012, 24(8) :1459-1468 |
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