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Table 1 Composition and nutrient levels of basal diets during different periods ( air-dry basis) %
7 R PR Y P A
iH Early period of laying Laying period Late period of laying
Items 41 #H2 H3 24 M5 #Ho H1 42 H3

Groupl Group2 Group3 Group4 Group5 Group6 Groupl Group2 Group 3

JE Kl Ingredients

T2k Corn 64.0 64.6 65.4 62.8 64.0 64.2 62.8 64.0 64.2
71 Soybean meal 23.6 22.0 20.3 24.5 22.7 21.0 24.5 22.7 21.0
/NZ%k Wheat bran 4.4 5.4 6.3 2.8 3.4 4.9 2.8 3.4 4.9
£ ¥y Limestone 4.0 4.0 4.0 5.9 5.9 5.9 5.9 5.9 5.9
IRkl Premix" 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
41t Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
B 377K Nutrient levels

R fE ME/(MI/kg)” 11.28 11.28 11.28 11.08 11.08 11.08 11.08 11.08 11.08
MBI CP 16.0 15.5 15.0 16.0 15.5 15.0 16.0 15.5 15.0
45 Ca 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0 3.0

D WA AT 4 T e AR kR HL L The premix provides the following per kg of diet: Fe( as ferrous sulfate) 80 mg,Cu (as copper
sulfate) 8 mg,Zn (as zinc sulfate) 70 mg,Mn 90 mg,VA 10 560 IU, VD, 4 000 1U, VE 22.4 1U,# # 2 riboflavin 7.6 mg, fHIR
nicotinic acid 32 mg,D - JZ % D-pantothenic acid 9.6 mg,VB,, 0.03 mg, 442 biotin 0. 10 mg,

2 PR REAR R [FURL2H B 5 TS, 4 RSl . ME s the calculated value. Other nutrient levels are measured values.

1.4 ﬁ?ﬁéﬁﬂ'—'ﬁﬁ*ﬁ . 0.6 MW 20/ 20 weeks O 21J4 21 weeks
He R 1T Excel JEAT 3, P HI T + 430 2 N

s, W SPSS 13.0 Bl AT 9 207 2547 g . ijf‘

(One-way ANOVA), L) Duncan KT £ & H Jﬁ 03

. LAP<0.05 J22 5 W E K, % 0.1 bﬁ‘h

0 ' : '

) = 16.0% Qﬂ;..zoou g 15.0%

2.1 {EAMRARMEEAQRAKEITILTMG=HEH E1 F%ﬁﬁqu?tég

R Fig. 1 Laying rate during early period of laying
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1300

1 000

EHELL Feed-egg ratio/(kg:kg)
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o BERZH 1 CHLEE 110 16. 0% ) RIS 401 3 CHLE 115 100 - ' .
15.0% ) (P <0.05) b He i K F X Bl 1 Ak 16.0% 15.5% 15.0%
Bolll 3(P<0.05) [ AL AT, 1 21 I g o
U 2 PRGN IRLL 1 KL R AR B E (P >0.05) E2 FEIEHEL

(K1.K2.K3), Fig.2 Feed-egg ratio during early period of laying
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Fig.3 Mortality rate during early period of laying
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Table 2 Laying performance at different dietary levels of CP during early period of laying (19 to 21 weeks)

il HLEE F % KRR FEER BHE L FIRGES
Groups CP/ % Feed intake/kg Laying rate/%  Feed-egg ratio/ (kg : kg) Mortality rate/ %
1 16.0 10.03 £0.05 0.26 £0.19 919. 75 £586. 04 0. 00

2 15.5 10.05 £0. 08 0.33 £0.09 586.21 £114.35 0. 00

3 15.0 10.07 £0.06 0.13 +£0.01 1425.11 £128. 64 0.45 +0.06
P {§ P-value 0.768 0.376 0.201 0.465

[FIZ B & A )RR R R 28 5 35 (P <0.05) . R 3 Tk 4 [,

Values with different letter superscripts in the same column mean significant difference (P <0.05). The same as Table 3 and Table 4.

®3 FEHH(22~43 7)) ARTEMEZEERKE TR R
Table 3 Laying performance at different dietary levels of CP during laying period (22 to 43 weeks)

25 R F1 5T REH PR R BHE L HRGES
Groups CP/ % Feed intake/kg Laying rate/%  Feed-egg ratio/(kg : kg) Mortality rate/ %
4 16.0 10.18 £0.05 45.31 £19.21 8.58 4. 68 0.14 £0.05

5 15.5 10.10 +0.06 48.13 +£21.85 12.26 £5.85 0.13 £0.04
6 15.0 10.14 £0. 10 45.57 £19.48 7.04 +£8.34 0.05%0.01
P {& P-value 0.655 0.878 0.610 0. 540

--A16.0% —8—15.5% ——15.0%
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Fig.4 Laying rate during laying period

ES5 FEHHEMEL
Fig.5 Feed-egg ratio during laying period
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Fig.6 Mortality rate during laying period
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T R AN TR 1 JB0KSFX6f E 5T 3k 38 7 3 s 40
(44 ~55 J&) - EVERERY I WK 4. S5 RFEW], TR
FRIBHE S 11. 08 MI/kg HYZ&AF T, (RIHOMEL 2 1 BK
R 16.0% (15.5% F115. 0% i, 4 H R E & 7
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F4 FERH44~55 B ARTEHEEBRKETHEEEEE
Table 4 Laying performance at different dietary levels of CP during late period of laying (44 to 55 weeks)

25 RLEE H 5 KEH FEER BHE VRCES
Groups CP/% Feed intake/kg Laying rate/%  Feed-egg ratio/ (kg : kg) Mortality rate/ %
1 16.0 11.12 £0.05 59.04 +3.08 3.42 £0.17 0. 00

2 15.5 11.09 £0. 10 56.54 £5.07 3.58 £0.35 0.08 £0.02
3 15.0 11.08 £0.08 58.72 £2.97 3.41£0.17 0. 00

P {& P-value 0. 646 0.235 0.186 0.379

FEEESE W X RR AL 1 AR SRR A 2 ANk
K20 3 M — B AR R R KO, [ AR HE I
(BEYEE N 0) , Ui B 7™ 8 H 2R FRLEE 71 o K F
16. 0% H TR T 4ERR A 30 R - B R o B2
ER(KE 7.K8) .,

30 ----A--16.0% —B—155% —o—15.0%

P& Laying rate/%

44 45 46 47 48 49 50 51 52 53 54 55
JE#S Weeks old

B7 FERESER
Fig.7 Laying rate during late period of laying
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8 FERHEBEL
Fig.8 Feed-egg ratio during late period of laying
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LRV ST =10 0 R o £y /% 1 N gt | g
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SR TR D KT 15. 5% 1 15. 0% HL8R 1 R 4L, Ui
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PR R E O,

0 G RFH AR R (KT B3 5
M) A0 2 2 v 1) 7K 4 AR AR L I & it (P < 0..05) , H:
F116.0% HEAFHAMNEHR K S REEEST
15. 0% MLE 1 FRLL(P <0.05) , MifEF 15. 5% M
FIE4L(P <0.05),16. 0% Fl 15. 5% 18 F1 5 401
EEMHEAR S ®DEMT 15.0% HE A T4
(P <0.05) , i % 2 25 HokEL AR s . L 176 I A s g 5
A WELN (P >0.05) o AI0 I 5E /Y 8 5
¥ B -t MR EEHMLT 5 mg/ke, AW 2 FA
B (P>0.05),

T EERRW RS RV HLER H SR B35
e 43 & i SR A XS SR A (P <0.05) R H (P <
0.05) FIFE B H (P =0. 053 ) , 1M % HABFE AR A 2
FRM (P >0.05) . 15. 5% FLEE [ T4 08 B 55 40
T 16. 0% M1 15. 0% KL 11 R 41, 15. 5% Fi
15. 0% FHEE 1 B4 1Y 35 5¢ 1 0 25 K T 16. 0% #H 4R
FBZ (P <0.05)
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Table 5 Physical quality of eggs under different dietary levels of CP during laying period (30 weeks old)

TR M HL AR H fi /K S Dietary CP levels/ %

i H Items 6.0 55 50 P {H P-value
SEMJFEH Average egg weight/g 52.88 +6.38" 50.49 +4.08" 50.48 +3.36" 0.045
TR AL Egg-shell strength/ (kg/cm®) 3.87+1.03 4.19 £1.03 4.27 £0.92 0.398
E7eJEE Egg-shell thickness/mm 0.43 £0.03 0.43 £0.03 0.44 £0.03 0.339
HEHEE Albumen height/mm 5.13£1.32 5.08+1.17 4.65+1.31 0.095
4 EC B Haugh unit 71.78 £13.24 72.29 £11.26 68.10 £13.72 0.055
HEHE(OPE Yolk color 5.55 +0.88" 5.73 £1.09" 5.95 +0.88" 0.014
WL Egg grade 2.53+£0.72 2.56 £0.67 2.30 £0.79 0.099
FEI 55 Egg-shell index 1.28 £0.04 1.29 +£0.04 1.29 £0.05 0.403
7T Egg shell weight/g 6.69 +0.79 6.42 £0.60 6.69 +0.43 0.078
FEBHE Yolk weight/g 13.91 £1.01 13.78 +1.21 13.62 +0. 84 0.651
#E [ H Albumen weight/g 32.29 +6.49° 30.28 £3.27° 30.17 £2.96" 0.032

[T R & AR bR R 22 5 3% (P <0.05) o FE[F.

Values with different letter superscripts in the same row mean significant difference (P <0.05). The same as below.

F6 FTEHRH30 FR) ARAEAZEARKFE TEENNLFHEN
Table 6 Chemical composition of egg yolk under different dietary levels of CP during laying period (30 weeks old)

FAMUHL R 19 B 7K 7 Dietary CP levels/%

I H Items 6.0 55 50 P {f P-value
7K 43 Moisture/ % 48.37 £0.04° 48.50 £0.21° 47.92 £0.15" 0.034
MEHE CP/% 31.98 +0. 44" 31.74 £0. 16" 34.73 +0.26" 0.011
HLIEH Crude fat/ % 55.02 +0. 20 54.59 +0.19 54.87 +0.18 0.586
fH [ Cholesterol/ ( mg/kg) 25335.0+629.3  25420.0+282.8 25 210.0 +£353.6 0.485
JABNE Total phospholipid/ ( mg/kg) 67.3+11.5 57.6 5.4 64.6+1.6 0.695

%8 L, PRI AR R CFOKT  15.0% HZEEURAL(P <0.05) ,16. 0% KL 1 RALI TR
X i R B AR T |, BB 15.5% il 15. 0% LA P <0.05),
o 16.0% HIZE 1R MEASKBHIET 15.5% Al T EAS AR AR RS (P >0.05),

®7 FEHH43EAR) FARARBAEB KT THBERR
Table 7 Egg quality under different dietary levels of CP during laying period (43 weeks old)

TR MK 13 Fi 7K S Dietary CP levels/ %

Iji H Items 6.0 55 50 P {H P-value
I FEH Average egg weight/g 54.75 +4.36 54.39 £3.90 56.34 +5. 54 0.526
HF2IE Egg-shell strength/ (kg/cm®) 4.44 +0.56 4.42 £0.73 4.38 £0.65 0.958
E5e 2 JE Egg-shell thickness/mm 0.23 £0.01 0.24 +0.01 0.24 +0. 04 0.136
FEHEJE Albumen height/mm 4.76 £1.11 4.76 £1.10 4.79 £0.98 0.311
W4 S 837 Haugh unit 67.27 £10.39 67.91 +£10.35 67.94 +8.12 0.274
M Yolk color 7.17£0.91 7.13+0.82 7.34 +£0.72 0.515
WG Egg grade 2.17 £0.69* 2.23 +0.73° 2.17 £0. 76" 0. 040
FEILF54 Shell index 1.29 +£0.08 1.80 £0.75 1.27 £0.05 0.382
FE7e T Egg shell weight/g 6.89 +0.41° 7.31 +0.88" 7.24 +0.75" 0.025
EHTE Yolk weight/g 15.59 £1.64® 15.40 +1. 76" 16.43 £1.43" 0.053
FE I Albumen weight/g 32.27 +4.01 31.68 £2.97 32.65 +4.57 0.530
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x8 FERH(S BAR) WRAREERFAKETEENYE MR
Table 8 Physical quality of eggs under different dietary levels of CP during late period of laying (55 weeks old)
5UH Tems TR M HL AR H fi /K S Dietary CP levels/ % P {f P-value
16.0 15.5 15.0

SEMJFEH Average egg weight/g 59.24 £5. 44 57.90 £5.33 59.13 £3.87 0.092

TR AL Egg-shell strength/ (kg/cm®) 3.89 +£0. 84 4.17 £0.77 4.16 £0.77 0.112

HE5C )R Egg-shell thickness/mm 0.41 £0.04 0.42 +0.02 0.43 +0.02 0.671

HH S Albumen height/ mm 3.76 £0.95 3.75+0.89 4.21 £1.26 0.674

& [CHL Haugh unit 55.09 +11.05 55.90 +11.21 59.02 +15.66 0.944

HEHEMPE Yolk color 6.52+1.05 6.52+1.00 6.72+1.02 0.752

WY Egg grade 1.60 £0.57 1.52+0.51 1.48 +0.82 0. 680

FE L4540 Egg-shell index 1.17 +1. 04" 1.29 +0.15" 1.30 +£0.05° 0.001

72 # Egg shell weight/g 6.96 £0.83 7.06 +0.59 7.46 £0.70 0.062

HEEE Yolk weight/g 18.13 +1.87 17.58 £1.86 18.35+1.68 0.252

HH#E Albumen weight/g 34.16 £4.19" 33.27 £3.66" 33.31 £2.64" 0.009

3 3t i
3.1 ARAREEARAEMNIERMBEARTE
BB = B AR A BT

[Fi) 3 g 7= SR i R B, b s i A = B 1
BAR, RIESAN B R AN G, S E
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Effects of Dietary Crude Protein Levels on Laying Performance and Egg
Quality of Beijing YouJi under Free Range System

GENG Ailian SHI Xiaolin WANG Haihong ZHANG Jian CHU Qin LIU Huagui”
(Institute of Animal Husbandry and Veterinary Medicine , Beijing Academy of Agricultural and Forestry
Sciences, Beijing 100097, China)

Abstract: To study the effects of dietary crude protein ( CP) levels on laying performance and egg quality of
Beijing YoulJi during different laying periods in free range system. Six hundred 19-week-old Beijing YouJi with
no significant body weight difference were chosen and randomly allocated to 6 groups ( groups 1 to 6), 100 birds
per group, fed with corn-soybean meal based diet, and raised in specially established “free range” houses.
Groups 1, 2 and 3 were for the trial during early period of laying (19 to 21 weeks) , groups 4, 5 and 6 were for
the trial during laying period (22 to 43 weeks), and then groups 1, 2 and 3 were again for the trial during late
period of laying (44 to 55 weeks) , respectively. Groups 1 and 4 were the control groups for each trial. A single
factorial arrangement was used. Three crude protein levels were 16.0% , 15. 5% and 15.0% in the trial , respec-
tively. Average feed intake, laying rate, feed-egg ratio, mortality rate, and egg quality indices were measured
during the trial. The results showed as follows: under free range system, the laying performance, including lay-
ing rate, feed intake, feed-egg ratio, and mortality rate was not significantly affected by dietary CP levels at dif-
ferent laying periods (P >0.05), but the egg quality indices were significantly affected (P <0.05). At 30
weeks old, average egg weight, yolk color and albumin weight were significantly affected by dietary CP levels
(P <0.05), and moisture and crude protein contents of yolk were also significantly affected (P <0.05), e. g.
average egg weight and albumin weight of 16. 0% CP group were significantly higher than those of 15. 5% and
15.0% CP groups (P <0.05) , moisture content of yolk of 16. 0% CP group was significantly higher than that
of 15. 5% but lower than that of 15. 0% CP group (P <0.05), crude protein content of 16. 0% and 15. 5% CP
groups was significantly lower than that of 15.0% CP group (P <0.05), but other indices had no significant
changes (P >0.05). At 43 weeks old, egg grade (P <0.05), shell weight (P <0.05) and yolk weight (P =
0.053) were significantly affected by dietary CP levels, e. g. egg grade of 15.5% CP group was significantly
higher than that of 16.0% and 15.0% CP groups (P <0.05), egg shell weight of 15.5% and 15.0% CP
groups was significantly higher than that of 16. 0% CP group, but other indices had no significant changes ( P >
0.05). At 55 weeks old, the effects of different dietary CP levels on egg quality were indicated as shape index
and albumin weight, e. g. shape index of 16.0% CP group was significantly lower than that of 15. 5% and
15.0% CP groups (P <0.05), and albumin weight of 16.0% CP group was significantly higher than that of
15.5% and 15. 0% CP groups (P <0.05). In summary, under this “free range” system, laying performance of
Beijing YoulJi is not significantly affected by dietary CP levels during different laying periods, but the egg quality
is significantly affected, and different indices are affected during different periods, which indicates that the egg
weight, yolk color and albumin weight are affected at 30 weeks old, egg grade, egg shell weight and yolk
weight are affected at 43 weeks old, albumin weight and shape index are affected at 55 weeks old. It is suggested
that appropriate CP levels for Beijing YouJi during early period of laying, laying period, and late period of laying
are 15.5% , 15.5% and 16. 0% , respectively. [ Chinese Journal of Animal Nutrition ,2011,23(2) :307-315 |
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