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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
i 215 Groups
Items 1 3 4 5
J5#E Ingredients
F K Corn 72.5 69.3 65.8 62.4 58.9
1 Soybean meal (43% ) 14.3 17.3 20.3 23.2 26.2
%k} Wheat bran 0.2
i Soybean oil 0.4 0.9 1.4 1.9
£ %} Limestone 8.0 8.0 8.0 8.0 8.0
iR A} Premix " 5.0 5.0 5.0 5.0 5.0
A 11 Total 100.0 100.0 100.0 100.0 100.0
E 377K F Nutrient levels®
ML A 5 CP 13.00 14.00 15.00 16.00 17.00
fRi4EE ME/(MJ/kg) 11.30 11.30 11.30 11.30 11.30
5 Ca 3.60 3.60 3.60 3.60 3.60
A% AP 0.26 0.27 0.27 0.27 0.28

VIR RN AT v A 4Rt The premix provided the following per kg of diets: VA 6 000 IU, VD, 2 500 IU,VB,1.75 mg,
VB, 5.5 mg,VB, 4 mg,VB,, 0.18 mg, VE 25 mg, VK, 2.25 mg,Fe 75 mg,Cu 7.5 mg,Zn 60 mg,Mn 60 mg,Se 0.15 mg,Ca
6.5 g,P 2.0 g,Met 1.6 g, 29 F biotin 0.14 mg, "R folic acid 0.8 mg, #HER nicotinic acid 34 mg,Z R pantothenic acid
12 mg, /R phytase 400 U, IHEH chloride 350 mg, &k NaCl 3.7 g,

g phy g g

D KT EAE . Nutrient levels were all calculated values.
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Table 2 Effects of dietary crude protein level on performance of Wenshang Luhua chickens

i H TR KR 25 1 i K SF Dietary crude protein level/ % P

Items 13 14 15 16 17 P-value
FH# H K& ADFl/g 88.35+0.73  88.32x0.30 89.06+0.29 90.72+0.63 88.38+£0.80  0.051 5
THHMBEAREAZ ADCP/g  11.48+0.09°  12.36x0.04°  13.36+0.04°  14.51x0.10°  15.03+0.14" <0.000 1
Tk E ABW/ kg 1.60+0.03 1.61+0.03 1.65+0.05 1.68+0.04 1.62+0.03  0.470 8
RHAE BW ™ /kg 1.42+0.02 1.43%0.02 1.46=0.03 1.48+0.03 1.43+0.02  0.477 1
¥ HME ADG/g 3.18+0.63 4.61+2.21 6.39+2.58 5.93+0.46 2.53+0.94  0.387 4
7Y Egg number/ > 19.08+0.60°  19.16+0.79°  20.55+0.35"  21.65+0.74*  20.08+0.85" 0.046 1
=B Laying rate/% 63.60+2.00"  63.86+2.62"  68.49+1.16"  72.18+2.46°  66.94+2.84" 0.046 1
- Bgg weight/g 46.71£0.43  47.29+0.34 47.21£0.49 47.69+0.21 47.51£0.24  0.387 3
V¥ H = #a ADEM/g 29.70+0.94"  30.22+1.33"  32.33+0.61°  34.41+1.13"°  31.69+1.25" 0.030 0
ANEMER Unqualified egg rate/%  1.33+0.28 1.32£0.25 1.22+0.32 1.17+0.21 1.79£0.33  0.554 6
B2 L Feed/egg 2.97+0.13 2.90+0.11 2.73+0.05 2.68+0.09 2.7520.09  0.263 0

AT 20408 R ARG R B[R] 7 B 7R 28 528 3 (P>0.05)
W (P<0.01) , % 3 [,

NIRRT BER R 22 5 3 (P<0.05) , AH W 7Bk R 7R 2 Bl

In the same row, values with the same letter or no letter superscripts mean no significant difference ( P>0.05) , while with

adjacent letter superscripts mean significant difference ( P<0.05) , and with alternate letter superscripts mean significant difference

(P<0.01). The same as Table 3.
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REARY 5 G AR B P 5 K OF X 380 B P A R A
PERE AR MR, £ HH 0 1P A XS Y T RORL 2R B
FE N 15.55%
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Table 3 Effects of dietary crude protein level on egg quality of Wenshang Luhua chickens

i H FRARHLEE 9 i KF Dietary crude protein level/ % P14
Items 13 14 15 16 17 P-value
HEE EW/g 46.78+0.49"  48.55+0.69°  49.17+0.67°  49.43+0.60"  49.69+0.54*  0.005 6
EILFE % ESI 1.33£0.01 1.33£0.01 1.33+0.01 1.33+0.01 1.33+0.01 0.978 3
HEFEEE EST/mm 0.30%0.00 0.31+0.01 0.31+0.00 0.30%0.01 0.3120.00 0.527 8
ESCHE ESS/ (kg/cm?) 3.75x0.09 3.82+0.12 3.95+0.10 4.02+0.11 3.90%0.10 0.380 4
EH B AH/mm 4.95+0.16 5.05+0.15 4.64£0.10 4.65%0.12 4.83£0.12 0.182 3
WP YC 6.26£0.29°  7.14%0.20" 7.09+0.18° 7.03£0.19° 6.55+0.25"  0.020 3
M R ELL, HU 75.81£0.98°  74.72+£0.96™  73.51x0.77™ 71.83%0.75°  72.85+0.82™  0.013 2
EELE YR/% 32.29+0.20  31.75+0.34 32.23+0.31 32.06£0.32 32.67+0.37 0.378 8
E5T LT ESR/% 10.98+0.15  11.29+0.15 11.39+0.16 11.160.15 11.24%0.11 0.363 9
Ea i SeE LT 73.61£0.63" 72.56+0.65°  73.69+0.67"  74.64x0.56*°  72.66x0.57"  0.031 3
ESC 0% a” 25.26+0.45*  24.10+0.38"  24.24+0.44*  23.51+0.35°  24.55+0.37®  0.041 1
W Db 9.70+0.61  11.01+0.60 9.62+0.69 9.94+0.53 11.49+0.58 0.105 4
x4 XLEAEEBI-36 ARAZAREES

Table 4 Crude protein requirement of Wenshang Luhua chickens aged from 31 to 36 weeks

Hr AR

Factorial model

RZ

RLEE o 2

Crude protein requirement/ %

ADCPI=0.02ADG+0.22ADEM+4.20BW" ™

0.974 5

15.55
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J7 3 PR TR B D BN 1 SRR AR TR A B Y B
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[vi) A 11 7= 2R 0% R 2K 1 B 22 R[], NRC
(1994) #fi 77 25 X 7= 2R 19 1) A ORL 2R 1 5T K O o
17% , T 3 4 32 b5 ) (NY/T 33—2004) H L
FERG = FR R AROREL B 1 K F-h 15.5% ~16.5% .,
O[] 2R A it o ) ) REL R 1 B Y 25 5 AR
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ADEM .0.02 g/g ADG, % R 45 iy 77 25 28 kL
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Song %2V IT A& B, B S e BN B K AL AR
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Effects of Dietary Crude Protein Level on Performance and
Egg Quality of Wenshang Luhua Chickens

WANG Shaokun' YIN Ruoxin® WANG Jinsheng® ZHONG Guang' WANG Yanhui'
QU Kunpeng' ZHANG Shuai' SONG Zhigang'*
(1. College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China; 2. Poultry
Institute, Shandong Academy of Agricultural Science, Ji’ nan 250023, China; 3. Shandong Fengxiang
Group Limited Liability Company, Yanggu 252300, China)

Abstract. This experiment conducted to investigate the effects of dietary crude protein level on performance
and egg quality of Wenshang Luhua chickens, aiming to establish factorial model of crude protein requirement,
and to define the crude protein requirement of Wenshang Luhua chickens in laying period. A single-factor ex-
periments design was applied, and a total of 360 healthy 30-week-old Wenshang Luhua chickens with similar
body weight were randomly allocated to 5 groups with 6 replicates per group and 12 chickens per replicate.
Chickens in the 5 groups were fed the experimental diets which the crude protein levels were 13% , 14% ,15% ,
16% and 17% , respectively. The pretest period lasted for 7 days and the experiment period lasted for 35 days.
The results showed as follows: 1) the average daily crude protein intake ( ADCPI) was significantly increased
with dietary crude protein level increasing ( P<0.05) ; the egg number, laying rate and average daily egg mass
(ADEM) were firstly increased then decreased with dietary crude protein level increasing, which in 16% crude
protein level group got the maximum values, and significantly higher than those in 13% and 14% crude protein
level groups (P<0.05). 2) The egg weight in 13% crude protein level group was significantly lower than that
in other groups ( P<0.05). The Haugh unit in 16% and 17% crude protein level groups was significantly lower
than that in 13% crude protein level group ( P<0.05 or P<0.01). The yolk color in 13% crude protein level
group was significantly lower than that in 14% , 15% and 16% crude protein level groups ( P<0.05). In the as-
pect of eggshell color, the lightness in 16% group was significantly higher than that in 14% crude protein level
group (P<0.05), and the redness in 13% group was significantly higher than that in 16% crude protein level
group ( P<0.05). 3) Given ADCPI as the dependent variable, average daily gain (ADG), ADEM and meta-
bolic weight (BW"™) as the independent variable, the factorial model of dietary crude protein requirement of
Wenshang Luhua chickens was as follows: ADCPI =0.02ADG +0.22ADEM +4.20BW"” (R* =974 5, P<
0.05). In conclusion, the suitable dietary crude protein level of Wenshang Luhua laying hens aged from 31 to
36 weeks is 15.55%.[ Chinese Journal of Animal Nutrition, 2017, 29(10) :3523-3529 ]
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