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5~9 JAIWS KR 15 75 i A B A X X DR A 2 R R 19 B 0 7 L !
Bk A sk X P3O YRRIES IR 2 EER ORI PR

1. bk KSR 2B, -2 0710005 2. kAl K22 24 B¢, /5 071000;
3L K RPEEH P EHIR AR, -2 0710005 4.L8& T &B TAEL, /€, 071000)
i BRI IE I S IR AR R R URUK T S AR IERE . M A febR . B RS e
PRITIENIRER, BIERE 5S~9 R K0 158 AR B AN X R A SR & R F i
BEEL 810 HIBHAE T AR . AR HEIT . fRBOIRAS RAFIN 28 HIEKFH 1 5 AR AR,
WML A 9 41, 4 6 MEE, BANEE 15 HEMEN. KA 3X3 WARIRK KT, 5elH
P RE KB 12,42, 11.92 F1 11.42 MI/kg, & HEFKF2 510N 18.75% 17.75%F1
16.75%, FLECH] 9 FHRIGTIH . RIGWIN 35d. GERER: 1D FEEAREEEACTIITE,
AN 9 R IR, HTE. HEK. MEHm=EREEE LT, 5~9 BT H
WE R TRE LTS . 2) MEFRE A UK RIS, SAERG 9 MR RE (4R
PREED . 5 AL 5~9 FESF 2 H A E BT m G B IRAE S . 3) MRS E AR
KPR ELAE RN 9 JA IR/ R 15 B A AR XS IR I B8 L e I H o = BR BT B
R (P<0.05). 4) BIEXTEAEM MG WA M H W =S S TR A KT
17T RN ERIUA, RS B RE R KT 308 11420, 11.483. 11.379 MI/kg, “FI{EA
11.427 MI/kg: SEIDN 9 J R B 5 1R AR BRI 23l &, 49 20 PDRGE B8 1
KR 17.902%. LA AN IR R bR AR PERE . 2% B 8 BOR i A= b FR AR 13 i, 5~9
JEES KRR 15 T b AR MRS 1 e B AN 1 L R 240 A 11.427 MI/kg. 17.902%.

REEE: KR 1 SRR R, EOM; HEE; AT

Wk H#A: 2017-12-07

HEWH: BRENTIWHAKZR (CARS-40-K20, CARS-40-S04); & R0 7 5 & it %15 B
(14ZN021)

EH R 5 5 (1994, 4, Wr=11A, B, WEHWE R SRR 5. E-mail:
1006387893 (@qq.com

SEEER: B O, BI#EER, BiAES), B-mail:  531613107@qq.com


mailto:277179119@qq.com
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TaVARE A S S R 8 P L G AR AR 1) R E DR 3 2 — 1, T AR P R A T KR 2
PP E TR E I B AR, LB AR SR Z) o5 TR AT 85%[2). Decuypere 45
TIF 5 R B URTRR Bl /K T 52 2 B I R0 P A6 7 M i DL Bt i L B 93 OB BE 77, Morrist!
BFF 58 I 1 T 3o B 2 R ) B 0 PR A S B R 1 R A, H. Forbes 5B 50 K LR RS TE SR
R ER 1P DR S et BRI AR N B I B, DATR R LA E SRR 75 2. Rk, 1]
PR 78 1 R RN B T S AR AR K K . H TR S RER R E RN AR L, H
FE AN R R X Rl ox B B A T B BRI, Murakami 25O00F 7R B, 24 AB ERASHE 1~16
JE B RN B KP N 12.35 MI/kg B KA 21% 0 50— G Rons Ho™ s A KV e i A
BENIFEM . AN EUIRIG RN, 5~8 JE W [ 4 A% Tl & B I e /KT 12.69 MI/kg.
HEBIKF-9 18.20%. Raul da Cunha 5B 7RI, 227G 1~6 J& W1 i
BAE A KT 508 12.14 M/kg A1 21%, 7~12 #3518 11.30 Ml/kg Al 20%. #EifEie
ATV 7 A1l i X AR 3 B A BB KT 18.0% . KB 1552 2013 4EFRE 1 E 1 & 0
{R]E-P LAY UM S B S & =N /I U G s W (BB N L ek i N o B i BUR i i
TADHR A e B A R TR 5~ 9 JE IR R AR NS AR KM R L RAE AL R AR DA S 2
BB, IRIT 5~9 AR TR i A R AR R s B e A SR A FUKP, A
TAFEARE R BT SRR AR .

1 MRS 75
1.1 X537 5k g8t

ISR 28 HESME BORAS RIF. R E BT, B8 SRR 1558 SR
75810 K, BEHLAI NI (1 ~IXdD), HA6NESE, BAEL 15 H. WK 33X
R R, WEREEAFSHN 1242 (FRgE). 11.92 (FREE). 11.42 MI/kg (fKAE
), WAFUKFHIN 18.75% (REATD. 17.75% (HEAFD. 16.75% (REAHD,
FEECH] 9 PRSI, Sl s R R E AR (L 4D. mAdE P EARER (4D, &

AR AR B (T4D. hees s E AR (V4D R E R (V4D.
iR B AR (VIZD. (KA s B AR (VIZD . RAsE T & A iR (VIIZD .
AR SRR TR (XD, RIS 8 32K IR 1. 9 FIG TRy ok kt, B
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BRAE A E UK Ah, TR HARE 55 R R R — B IR R I RR 4R 35 d.
1.2 WFRE
) 8 7R VT AL AT A P 2 A ] 58 AR Ry S i Mgt A o B A X 7 O v 3 XL ) 25
PSR A TR 3 B AR &R AR KRR, AR, FLkA MoK IR
Ko AGE N IIREE . MR VHRERI GRS AR KR R0 1 S FR T T . Wl
AT EEAY R ROK .
x 1 RIIHRA R SE TR AT

Table 1 ~ Composition and nutrient levels of experimental diets (air-dry basis) %

T H Items I II 11 v \ VI VI Vil IX

58} Ingredients

2K Corn 58.45 68.65 66.10  60.59 63.15 63.65 56.33 58.31 66.25
K& Poultry
" 0.90 0.00 1.45 0.00 0.00 0.80 0.00 0.00 0.00
oi
KEH1 Soybean

19.00  21.40 19.10  21.50  20.30 1930  21.50 18.60 13.10
meal
FEAT A

2.00 2.00 2.00 3.00 2.00 2.00 3.00 3.00 2.00
Cottonseed meal
TR H

8.00 0.20 6.10 6.70 8.00 5.20 8.00 8.00 8.00
Corn germ oil
TR R HAT

1.00 3.80 0.00 4.00 1.70 1.00 4.00 4.00 0.00
) DDGS
fi#; Limestone 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80 1.80
IR AN

1.30 1.25 1.30 1.20 1.25 1.30 1.20 1.25 1.30
CaHPO4
&k NaCl 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
AR Zeolite

6.50 0.00 1.10 0.40 0.90 3.90 3.40 4.10 6.50
powder
AR Lys

0.18 0.10 0.18 0.02 0.09 0.18 0.00 0.12 0.18
(70%)
EHEIR Met

0.16 0.13 0.16 0.14 0.14 0.16 0.13 0.14 0.16
(99%)
IR Thr 0.07 0.03 0.07 0.01 0.03 0.07 0.00 0.04 0.07
i LR AT B8

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Bacillus subtills
AR Bk

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Ethoxyquin



i L

High temperature

] 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
resistance
phytase
YR TR KL
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Vitamin premix?
G ER TR R
Microelement 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
premix"
JEHE Choline 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
£+ Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
EIE/KF Nutrient levels
THFE DM 88.18 87.05 87.51 87.38 87.41 87.75 87.80 87.85 88.18
HEHR CP 18.77 17.75 16.75 18.73 17.76 16.84 18.73 17.77 15.48
R
12.44 12.43 12.42 11.93 11.94 11.95 11.43 11.46 11.43
ME/(MJ/kg)
45 Ca 1.01 1.01 1.00 1.00 1.00 1.01 1.00 1.00 1.01
% P 0.55 0.57 0.55 0.58 0.57 0.55 0.58 0.57 0.55
R HBE AP 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
Z4LEN NaCl 0.34 0.41 0.32 0.41 0.36 0.34 0.41 0.41 0.34
K7 Ash 12.26 5.77 6.92 6.45 6.89 9.62 9.43 10.01 12.26
H4-4E CF 2.70 2.67 2.63 3.08 2.89 2.61 3.11 2.99 2.70
HUEN EE 3.56 3.20 424 3.08 2.93 3.60 2.95 2.97 3.56
P& Linoleic
1.69 1.75 1.93 1.64 1.64 1.76 1.56 1.58 1.69
acid
TRERE B
54.18 58.92 58.22 57.22 58.22 56.43 54.83 55.4 54.18
NFE
WA Lys 0.83 0.83 0.83 0.84 0.83 0.83 0.84 0.83 0.83
EHEIR Met 0.39 0.39 0.39 0.40 0.39 0.39 0.39 0.39 0.39

57 ok KR T R BUR R AT 7 AR AR At The vitamin and microelement premixes


http://dict.youdao.com/w/high%20temperature%20resistance/
http://dict.youdao.com/w/high%20temperature%20resistance/
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provided the following per kg of diets: VA 7 800 IU, VD32 000IU, VE 251U, VK;3.2 mg,
i & thiamine 3 mg, VB 10.2 mg, M folic acid 0.9 mg, JZFR%5 calcium pantothenatel5
mg, MM nicotinic acid 45 mg, MM EE pyridoxine 5.4 mg, VB12 24 pg, ¥ 2 biotin 150 pg,
Cu 6.8 mg, Fe 66 mg, Zn 83 mg, Mn 80 mg, I1mg.

YRR A AR RE Y S IME,  HAhE IR K AT HAE . ME and CP were measured
values, while the other nutrient levels were calculated values.
1.3 KR bR A7 vE
1.3.1 KR

WG LU I [ Ay, AFE U5 1K 20:00 JE BRI, 2R AE0K, DLESE NRAILR
FORHE, SR 1K 08:00, HAEEEMN 5 HEMSNEAR., B, WMEMREK, I
idsk. UEENBAITE T H AR (ADFD. T HME (ADG). KEE (F/G).
1.3.2 MigAAb1EbR

TFRRI ARG, A EEFENLUEE 1 REMES, B NENCRIL 3 mL TR, #
B AR S, 3 500 r/min #5010 min 3895 EIEWR . A RGR A I ML s AR . RIR
AHM=EE. SRR, AEA. SEANSE. DLEREERIE BT S0 B R R R
TR T
1.3.3 #EHEH

IR S5 S, FNE S REALEEL 1 R ARG, FRE 5 S IR SO, FF G
RN BEME. MORR. FERR. VEKE. + 248, =, B IR ANERE RS RDI4
41, AT AKERE, HESERE. ME+8E. =h. BEROKE, HEHEA
XA

WEEH (%) = EREFHEAAE) x100;

/N % B B =N % B B /N K

1.4 ot

RI6 B s ] Excel 2013 % HH 5, KA SPSS 22.0 H.[H & J7 2/ #1 (one-way ANOVA) F
FPAbEREE, SR — MR MR (GLM) F2 5 P 1 22 28 SR R 4T 30 808 R ELAE B840 AT
HAH IR LSD £ 8 Heiduidh A7 22 5 W0, DL P<<0.05 WZERBE. HAEMPEE
I, SE B A i Al TS 2 e R T HARRUNAN R BRI, AR
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TR R TT R HZRIE B R B RN, AR R PO 7 VR SR AR B K RN
PRI A& R AR A FUKF, RICNREE AR AR F 2R,
2 R4
2.1 VAR RR RN KSR 5~9 IR R 15 R AR R AN AR K R Y R

R 2 ATAIR, TR AR (1 KT 5 SR AR I AR R AT 55 (P<<0.05), TAfRAEE
KT LA % e 7K T 5 28 1 KT (18 AR 20 R0 R A XS (1 28 AR A B 4 T BB 8 (P>0.05)
M. V. VIL VL TXEH A ) 2R R B 8 25 v T VIZH (P<<0.05). TAlfR RE &R0 2 (1 i K SF
XFEAENS 1) ADG ¥ R 5m (P<0.05), R AR SR /KT5 8 B KPR AR RN N
MRS ADG LEZE M (P>0.05). 11, V. VI VII. IXAEHMESK ADG &3 5T VI
(P<<0.05). TAMRAERE . HE KLU & W AR RS0 S 4EXS ) ADFL A F/G $31% A
R (P>0.05), {AFEEFRRAE ST 1T 5, EAEXS ADFI A F/G ¥ 25T & 5
Rk . BEAEXS ) ADFI R F/IG SAHRIBEA REER (P>0.05).

2 TERRAEEAIE A BUKEX 5~9 AR 15 i b A A SRS AR KR RE R
Table 2 Effects of dietary energy and protein levels on growth performance of Dawufen No.1 commercial

layer chicks aged 5 to 9 weeks

FHHXRE
BRI E Y H S AL
=
TiH Items
ADFI/[g/(d-
FBW/g ADG/[g/(d- F)] F/G
)]
I 1 024.53+£66.95%® 19.56+1.84% 45.40+3.23 2.32+0.26
I 1 062.53+96.22° 21.06+2.79¢ 46.18+3.26 2.20+0.24
T 1 040.67+87.96% 20.38+2.572b¢ 46.05+3.56 2.26+0.12
I\ 1 040.8+£81.942 20.17+2.102b¢ 46.41+3.15 2.31+0.24
A7 Groups
v 1 053.33+82.36P 20.8142.44b¢ 46.55+3.32 2.254+0.31
VI 996.77+64.072 19.08+1.87° 46.87+2.36 2.47+0.29
VI 1 053.57+86.99° 20.984+2.38¢ 46.49+3.34 2.22+0.25
1 067.60+76.58° 21.17£2.04¢ 45.81+2.54 2.16+0.16
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102
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107
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110
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112

113

114

IX 1 055.07+99.24° 20.95+3.02¢ 45.87+4.32 2.19+0.19

TR Main effects

G5 12.42 1 042.58+85.11® 20.3442 .48 45.88+£3.28 2.25+0.21
Energy level 1192 1030.30£79.56  20.0242.24° 46614327 234:028
/MUVkg) 1142 1058.74+87.33°  21.03+2.49 46.06+328  2.19:0.19
EARAT 1875 1039.92479.50  20.25+2.18° 46104330  2.28+0.24
Protein 1775 1061.168470°  21.0142.42° 46184328 2214023
level/% 1675 1030.83+87.69°  20.14+2.62¢ 4626+329 2312023
PA{E P-value
£ Bk Energy level 0.073 0.014 0.540 0.070
EEE AT Protein level 0.044 0.027 0.890 0.210
fet /K Fx & HFiK T Energy

0.292 0.142 0.350 0.470

levelxprotein level

5 B AR /NG PRS2 R B (P<0.05), MIRIMEF HERERAEE (P>0.05). FEIA.

In the same column, 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.
2.2 VAARRE RN KSR 5~9 IR R 15 R AR R AN R R bR ¥ 5w

B 3 TR, TRDRAE R AR ARG AR K I BE AR KA B (P<0.05),
HAFUKP EMEGIRK. TR E KB RERZE (P>0.05), REE/KTFS5EAFK
PP ELAE RO B SRS R R KT B2 B (P>0.05), RN e Al KAy B35 5 (P<
0.05). V. VIRIIX 4140 IR K B E K T4 (P<<0.05); K& T A 1T 2H 2 400 i i v 5111

v

HEFRARE (P>0.05) b, HADKHEEZETIH (P<0.05); IXAERMHEGHREKE
FZF I AL (P<0.05), 1. [MAIIHZ EZERARZE (P>0.05). MEEFEMRAERE
KT, EAHEG IR M TR K R mEY, RKRIOAREAKT N 11.42
MJ/kg B B 2R T RER KN 12.42 MI/kg BF (P<<0.05), &5 AU B K IR RE EIKP
9 11.42 MI/kg I EIK T RE /KP4 11.92 A1 12.42 MI/kg B (P<<0.05).

3 GIRRAEE AR A FUKT0 5~9 J i KRR 15 i AR XS (A R AR 2
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Table 3 Effects of dietary energy and protein levels on body size indexes of Dawufen No.1 commercial

layer chicks aged 5 to 9 weeks

mm

ek 9 5% YARS
TiH Ttems
Tibia length Chest breadth Keel length
93.20+4.312¢ 63.37+0.90%¢ 83.15+2.05b
2H%] Groups I
I 95.34+1.60b° 63.92+1.214 83.89+0.474
I 96.00+3.14¢ 64.03+0.594 83.61+1.40«
v 93.99+1.43abe 62.30+0.57% 81.94:0.99%
\Y 92.5342.57% 62.01+0.80% 82.24:£0.54%¢
VI 93.37+1.482e 62.29+0.61% 81.73+0.63%
VI 93.65+2.36% 61.87+1.08% 81.11%1.022b¢
VI 91.52+2.192 62.03£1.21% 82.16+1.48%
IX 92.99+2.302 61.12+0.79% 81.34+1.012
FAB Main effects
12.42 94.85+3.26° 63.77+0.932 83.55+1.41¢
feEKF
11.92 93.30+1.89% 62.20+0.64° 81.97+0.73
Energy level/(MJ/kg)
11.42 92.72+2.33? 61.67+1.06° 81.54+1.21b
18.75 93.61+2.80 62.51£1.05 82.07+1.60
HHE PR
17.75 93.13+£2.62 62.65+1.38 82.76+1.21
Protein level/%
16.75 94.12+2.56 62.47+1.38 82.23+1.42
P 1A P-value
AEE /K F Energy level 0.046 <0.001 <0.001
E KT Protein level 0.518 0.829 0.165
AEER /K P xE E /K Energy levelxprotein level 0.110 <0.001 0.001
2.3 VAR AE R AN F BUKSEXS 5~9 RS RAFRr 15 dn AR B HEXS 25 B FR B0 e i

B 4 IR0, PARAEE . SO UK LR I AR RN A B AR XS IO I . PRI RAE

A REESR B A &M (P>0.05),

[V Vo VI IXZLERAENS 0ol i B0 2T VI
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134

4 (P<<0.05). T FIVIZHZRAMENS IR R4 £ 2K T TTRIX 2 (P<<0.05). VA ERAEXG 1%
RIEFEHEE = TIVAIVIA (P<0.05). TaPHIAER . S /K P08 40 (B iR Fa 00 2. 3%
SN (P>0.05), {H ZH I EAERNA A REFELMW (P<0.05). 1. M. VI, VI, VI4HE
AEXS R R FE AU AR T IVAL (P<<0.05). (VKRR 1 H/K 1500 8 AEXS (¥ i IR Fa B0 235 52 m (P
<0.05), (AR A 57K T A K B S K S5 2R 0 /KT IR ELAE 0B % T8 2 35 56 (P> 0.05) 6
AR R 57K T D9 18.75% I B A XS 14 160 Ji i KU 25 v 1 5 1 BKF O 16.75% A0 17.75% K
(P<0.05).
2.4 FEMRARE AN (TR 5~9 JEEE TR 15 AR AERS N Y K B R T

M3 5 P, PARRAE R . AR KT DL 3 I EAR ROS  ER AR YN e, R
AR AR AR A A TR R E R (P>0.05). T AHERAERS A/ &
KEZRT VA (P<0.05). T AEMEGE SRS 2 & TRIVASM Al (P<
0.05).

F 5 CURALERIE A FUKTX 5~9 B KFH 150 MAREAERS M R & 1

Table 5 Effects of dietary energy and protein levels on small intestinal development of Dawufen No.1

commercial layer chicks aged 5 to 9 weeks

TR AR B K

MK
K Z Z
TiH Items Total length of Jejunum
Duodenum [leum relative
small relative
relative length length
intestine/mm length
I 119.42+6.95% 0.28+0.28 0.41£0.012 0.31+0.03
I 124.74+8.81% 0.31+0.02 0.38+0.02° 0.31+0.01
T 129.02+12.34® 0.28+0.01 0.3840.02° 0.33+0.02
HA
v 133.04+8.71% 0.29+0.02 0.3940.03 0.31+0.02
Groups
v 135.38+6.97° 0.29+0.02 0.39+0.03% 0.32+0.01
VI 125.26+6.33% 0.28+0.01 0.38+0.02° 0.33+0.03

VI 131.54+11.37% 0.29+0.02 0.39+0.01° 0.33+0.02
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146

VI 123.98+11.50 0.30+0.03 0.38+0.02° 0.32+0.03

X 131.64+9.23% 0.29+0.02 0.38+0.01° 0.34+0.02

FRN. Main effects

e K 12.42 124.39+9.80 0.29+0.02 0.39+0.02 0.32+0.02
Eneray 11.92 131.2348.19 0.29+0.01 0.39+0.02 0.32+0.02
level/(MJ/kg) 11.42 128.72+11.20 0.29+0.03 0.38+0.01 0.33+0.03

1875 128.89+10.92 0.29+0.02 0.39+0.02 0.32+0.03
FEAFKF 1775 127.18+10.60 0.30+0.03 0.38+0.02 0.32+0.02
Protein level/%

1675 128.64+9.31 0.29+0.02 0.38+0.02 0.33+0.02
P1H P-value
46 KF Energy level 0.317 0.531 0.266 0.471
EERASE Protein level 0.156 0.932 0.250 0.459

feE K P E K Energy
0.065 0.865 0.392 0.996

levelxprotein level

2.5 VAR BE RN AL KSR 5~9 FRS KA 15 AR AR LI AR AL R AR I

HI3E 6 TN, TR AR /KT LA R R K ST 5 2 1 1) AR A0 0T B AN I 7 v T il = T
o A BEZm (P<0.05), HEAFKFHITGEZEZmE (P>0.05). 1. 11, [IHE4E
RIS H W =B S EEE ST V. VI VIRIXAL (P<<0.05). BE#E AR BEE KT T 5,
ARG M H W =B S ER S, HREEKE N 12.42 MI/kg B &35 5 T REE/KF N
11.92 Al 11.42 MJ/kg if (P<<0.05). UBtAh, T ZERHERS IS R ERIN & B 52w T HAh &4
(P<0.05).

F 6 TRAERAE A TP 5~0 B KB 157 dh AR A LI A AU AR 1 5

Table 6 Effects of dietary energy and protein levels on serum biochemical indexes of Dawufen No.1

commercial layer chicks aged 5 to 9 weeks



Rl 2 b Him =g i ]
SRR MEH HEH
IiH Ttems GLU/(mmol TG/(mmol/  TC/(mmol
UA/(umol/L) TP/(g/L) ALB/(g/L)
/L) L) /L)
I 1134£0.12  259.7743.77°  0.88£0.06°  3.0940.29 3527+1.87  16.86:1.82
I 11.17£0.74  250.82£547°  1.03£0.12°  3.16£0.66 35.93+3.57  14.910.76
11 10.6551.40  249.23+476"  0.88£032°  3.1840.17 3623421  15.89+1.45
215 I\ 10.64£135  249.01+4.86°  0.80£0.20" 279042  35.93:536  16.131.18
Groups vy 10.4442.56  247.33£3.57°  0.47+£0.20%¢  291+036 31.9743.19  15.56+1.52
VI 1037£0.94  25030£6.24>  0.57+0.03%d 297022  35.03+2.97  14.85+0.88
VIl 10.64£1.35  249.01:4.86°  0.80£020®  2.79+0.42 3593536  16.13%1.18
Vil 1044256  247.3333.57°  0.47+020< 2914036 31.97+3.19  15.56+1.52
IX 1037£0.94  2503046.24>  0.57+0.03%¢ 2974022  35.03+2.97  14.85+0.88
ERW Main effects
2y L
ek 1242 11.06£0.85 253274640  0.93+0.19°  3.14:037  35.81£2.95 15.89+1.49
i 11.92 10.48£1.53 248.88+4.53  0.61:0.20° 2.89+031  3431£3.90 15.51+1.20
Energy
level/(MJ 11.42 10.04£031 248374323  0.50:0.20° 276043  33.84+3.46  15.18+1.23
/kg)
RAR 1875 10.73£0.88  252.64+6.53  0.8120.13  2.87:043 3571328 15.96+1.63
¥ 17.75 10555143 248.65:3.83  0.64:032  2.95:041  34.09+3.55  15.29+0.98
Protein
16.75 10.29+0.91 24923453 059029  2.97+037  34.17+3.60 15.33+1.22
level/%
P{H P-value
6K Energy level  0.131 0.085 <0.001 0.112 0.463 0.526
2 A J5i K °F  Protein
0.705 0.221 0.204 0.861 0.545 0.489
level
AEE K ExEAFKYE 0817 0.091 <0.001 0.837 0.605 0.648
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2.6 5~9 JAR KRy 15 AU AR RE RN BT o 7 2R 1
2.6.1 R4 2 oLk [ AR R A I 5~ 9 Fa i K AH 15 T it AXER HERS (10 BE AN B 1 i ) 7 22

fRim

DARIAR  fi 5 R0 8 1 B /KT 2 3 B RS sl e b 9 AR & Y, DURRR 2 1 K-
HNEAE X, BeBK T NEBE X, 1IE Y=aXi+bXo+c FIECARARLBET — 7o Mk | 9 2047 .
7 "IN, AR R A A T R h ok TR B A BUKFAN R (P>0.05).

F 7 FHZ oA RN 5~9 JE KK 15 R an AR 1 RE B B i 7 2 5

Table 7 The equation of Energy and protein requirements of Dawufen No.1 commercial chicks

aged 5 to 9 weeks estimated by multivariate linear regression models

WiH Items B )= 75 FE P 1l P-value
Regression equation W Xi Xa
ffi] % Chest breadth Y=0.017X,+2.100X>+28.50 (R*=0.833)  0.010  0.934  0.002
B K Keel length Y=-0.08X,+2.013X>+59.773 (R>=0.789)  <0.001  0.721 0.003
S H =l = Y=0.107X,+0.433X>—6.379 (R2=0.750)  0.009  0.110 0.009

Serum TG content

2.6.2 K 1 SR MIEMEGHEERER
DA RE EK-T N B AR R X, DR AE KA B e Al ie b oy A2 &8 Y, $28
Y=aX?+bX+c FEERAE R @ — 0 IR R . W3R 8 Fiow, S5 &M wE . e A s H-ith

1]

=REEE, 5~9 MBS EMEG KR E TR EE N 11.427 Ml/kg.
# 8 FIAH IR 5~9 FE KT8 155 s ARG R B R
Table 8 Energy requirement of Dawufen No.1 commercial chicks aged 5 to 9 weeks estimated by quadratic

regression equations

WiH Items EVEpE= P1a

E
WE
fem
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169

170

171

172

173

174

Regression equation P-value  Requirement

/(MJ/kg)
ff%E Chest breadth ¥=2.093X2-47.805X+334.602 (R2=0.902)  0.001 11.420
oK Keel length Y=2.293X2-52.660X+383.823 (R2=0.869)  0.002 11.483
MEH W =hE &2 ¥=0.400X2-9.103X+52.283 (R*=0.646) 0.044 11.379
Serum TG content
FHJ1H Mean 11.427

2.6.3 KAFr 1 57 s AU & A 2R
PAARRE KT A AR X, DU AR B3 e Rl fe b o A & Y, #208
Y=aX?+bX+c MEHRAE R —u IR BIETT R, W3R 9 Pow, S & RIBE TR, 5~9
i e A XS PR R v 3 PR AR A BRSO 17.902%
#O MM RENVIRRAG I 5~9 R KT 15 s A CERAEG I 8 AR 2R
Table 9 Protein requirement of Dawufen No.1 commercial chicks aged 5 to 9 weeks estimated by quadratic

regression equations

WH Item EVEW PiE T
Regression equation P-value Requirement/%
RIARERE FBW Y=-30.918X2+1 106.99X-8 846.874 (R*=0.634) 0.044 17.902
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176 Table 4 Effects of dietary energy and protein levels on organ indexes of Dawufen No.l1 commercial layer chicks aged 5 to 9 weeks
CoETE R JFE i K B i K JIE 4 K I 4 PR R
WiH Items
Heart index Liver index Pancreas index Spleen index Thymus index Bursa of Fabricius index
7 Groups I 0.53+0.042 1.79+0.172 0.24+0.022 0.23+0.032 0.39+0.13 0.09+0.05%
I 0.54+0.03% 2.19+0.17° 0.25+0.03% 0.2540.05 0.29+0.13 0.15+0.07%
m 0.56+0.05% 1.88+0.20% 0.24+0.022 0.27+0.04° 0.31+0.14 0.13+0.07%
v 0.62+0.09° 2.15+0.34b¢ 0.28+0.03% 0.2640.04% 0.32+0.10 0.07+0.032
\ 0.53+0.022 1.94+0.06%° 0.25+0.03% 0.27+0.05¢ 0.37+0.09 0.16+0.10°
VI 0.54+0.08* 2.03+£0.26%° 0.24+0.032 0.23£0.06* 0.25+0.08 0.08+0.022
VI 0.53+0.042 2.02+0.26%¢ 0.24+0.022 0.21+0.06* 0.26+0.08 0.14+0.06™
Vi 0.54+0.09% 1.83+0.132 0.23+0.022 0.21+0.032 0.30+0.08 0.10+0.07%
X 0.52+0.072 2.22+0.31¢ 0.26+0.04% 0.29+0.07° 0.32+0.09 0.08+0.02%
FERN. Main effects
AEE KT 12.42 0.54+0.04 1.95+0.24 0.24+0.03 0.25+0.05 0.33+0.13 0.12+0.07

Energy 11.92 0.56+0.08 2.04+0.25 0.26+0.03 0.25+0.05 0.31+0.09 0.10+0.07
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level/(MJ/kg)

& A BUK

Protein level/%

P {H P-value

fit #/K°F Energy level

11.42

18.75

17.75

16.75

EHAHJF/KF Protein level

AL KT KT Energy

levelxprotein level

0.53+0.07

0.55+0.07

0.54+0.06

0.54+0.07

0.358

0.811

0.383

1.994+0.26

1.99+0.28

1.95+0.19

2.04+0.28

0.997

0.237

0.854

0.24+0.03

0.25+0.03

0.24+0.03

0.25+0.03

0.645

0.460

0.046

0.23+0.06

0.23+0.05

0.23+0.05

0.26+0.06

0.341

0.124

0.093

0.29+0.08

0.35+0.112

0.27+0.10°

0.28+0.10°

0.623

0.029

0.548

0.11+0.07

0.11+0.06

0.13+0.08

0.09+0.05

0.874

1.000

0.220
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3 W R
3.1 AR P RS RN (R AL A RN 5~9 RS AR 15 T A B NS ) B i

b AR R A B PR R R 00 B A ELAR A, DR R AN A T LA 2o
SHCE MG, FARIRIR 2, G AR R AR RRE 2 H I PR A e R PSR R
FIRR . RIS S5 SRR, TRRE R KT 5 8 FURUKCT I ELAE RSN 5~9 I K8 1 SR
ARG I AR KPR T R, X — S5 ARSI g R — B IR AR R KT
55 3R K (0 ELAE RN S 35 00 5~9 JAJ IS /P 1 7o i A XS PR B K R L i
Hm=Ea &, (ELER 2 o8 ARG I S~9 B RA-Fr 15 7 SR B 4N AE B A0
BT BRI, R TR R SN EE R R
3.2 TAPRR AE A AR TR0 5~9 JIE KA 1 T AR R NS A KA B ) B2

B L P RS TR AR BT 25 DDA SE0, TR p R KO e T BT, S s
JBE (¥ 1853 A B RS o (A B R AR AR A, BN FD R £ B 5 DA P K P (0 388 o v S e
B RATZE06F 57 I, (AR RS R /K F i1 11.49 MI/kg ETFE] 12.57 MI/kg I5F, #22EH W-36 &
MXH R REERE T, AEEEA . ARSI, REEEKH 11.42
Mi/kg ETFE] 12.42 MI/kg IF, R4S ADFI. KR GELEEZER . RRAEKE K
Y SR AR R RO R E R FERE R VPRI, A=K T H 11,65
MJ/kg FTH3] 12.85 MI/kg I, [ VU XS & B F/G B3 ETF, S5AGRE R 745 R — 3.
gh G A ADFL. F/G 4847, T BTAARAE S /K SFLE 11.42 MI/kg B IR F FH 2 B i
VR ER ARSI AR I, B R AR AP BT CHY 15% EFH2) 18%), T PHEEE A9 & Ak
A F/G 18H R, RIS R S5 — 5. Halle" IR 78 K AR 10T 2 52 R S0 K
W E IR R, A0 25 G2 B IR AR 1 UK S B AR ¥ ADFT A 35 R . T8 AR
WIS RAR WA REEI T 1D RIS IR E A FUK PR —80 AR5 AT i i
AR AR 11 T I ol B AR AR £ 0 75 S (AR s 2) B0 1 P AR [ e 2 P ) 75 22
EA—E. PELRAEE (V) SHEREHFUKTFXOARITHE ¥=-30.918X*+1 106.99X-8
846.874 (R?=0.634), L7 FE3 2R E A UK AN 17.902%K0, ERAEXSTE 9 BRIk HEIA
E=INI®
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3.3 TAKR AR AN AR BT 5~9 JIE KR 15 7 i AR SR NS A RUR B A B2

IRAL R F B AR BRI SME I, 12 ST (A 1R 77 85 B /K S R85 J5E 1) 2 4R
051 i, R VPN B XA = P BRI L B A br 2 — 10, ARER 45 R, B (MR =
KPR T, EAESIRK. MY, REKE TS BEEREEKT QO S5t
(NEF) 7L ¥=2.093X2-47.805X+334.602(R?=0.902), H 7 FE3 3 AR A B /K P~ 11.420
Ml/kg B, SEHESIEKERLE: DEFREEEKT OO 5EEKOEEHE
Y=2.293X%-52.660X+383.823(R?>=0.869), It /7FE15 21K RE & /KTy 11.483 MI/kg I, &
XK R L.

AR 25 BB R R AR U KT R A8 15 i AR A R L g L K e
RE, 5 TREEDRE RS R 8 X — g5 LR UVER P & AT UKFAE 16.75%~
18.75%#BRETH 2 5~9 A AR E AR H E i .

TAIAR e B A AR KPR 5~9 IR R AR 15 e it AR B ARG 2% B Fa U s

B BT VERIER HHE:S 5 R E MR R AN TE, Akyuzdames Z5USIF
FEARWIIX 3 P B I 50T AR RN ARG (0 R A, EEMOR, G DhReikan; Gk it
FREUI T KBRS T RE0 . 0 R 4% S SR G0 0 N AU, R 4
FTT AP 2 P 2 KRR, MU S S5 A0 B T SRRy, L Be (et i iR 4 i 1 4344
JRA R0, AR e A SR s PR A K ST AR ARG 1) R B B R . e R AL
R A0 A R0 IR H5ORE L T ORIMER B 7 o 2L S T v, RS R DRy v B TSP BRDRR Sy R AR
R T2 E A, T MR R A R A, B T BRI AR KR E . TR
57 P T 3 0 R B A b 1) HA 358 B FR B8 VA 7 A B R, AR B ARG AR K R X
SO H IR B SRR AR R B ARICES, X T Re 2 RNah R A 3B R & 58K F AT
(FIZRRE . Ak 5028 HOE T TR g B /KT X SR ARG 10 38 B FR B0 A 3B, X U R ARG
TR RE B KT AE 11.42~12.42 MI/kg. B E F/KFAE 16.75%~18.75%I 6 %75 /& H 28 B 4=
KEHIH.

TAIAR e BRI AR KT 5T 5~9 RIS KA H 1 5 it AR B A XS I3 A A i A 1 5

LR A 9o = i L ] 2 ) AR A5G 00 S WAL IR AU D e 75 TE 6 1 S AR b

(U, Gy S0 M0 52 A B T TR R, R R AT = R S B B, kA
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IR, e v B RO v e, 77 SIS AT 5 e A PR, T e O [ R iy
BRI B RAC,  WAFTHUAEIRAR, msh P IE s R KR, AR R, WEH
AR e B KT R v, AR LI I = L IR R R RS, X SR
SR AR WATRAERAKT QO SEHm=EREE (V) BRI

Y=0.400X%-9.103X+52.283 (R?>=0.646), H L7 FEA 2R EERE KN 11.379 MI/kg B, &4
8 075 Il = 8 1 s B SR AR o PR A 1 K S X ARG U P ML 375 AR A A 2 TG B

Wiy, 5 AR SR FO A R — 2

4 45 ®
KRIFM T, GEAdKYERE. RRIEIR. SE RS B EERAL, 5~9 Al

KF¥ 15 i ARER A ) RE &A1 B A I R 22 &40 0N 11.419 MI/kg 1 17.902%.
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Study on Dietary Energy and Protein Requirements of Dawufen No.1 Commercial Layer Chicks
Aged 5 to 9 Weeks
ZHANG Meng! LI Qiang! LIU Ping? XU Lijun® SUKun? WANG Dehe! ZHOU
Rongyan' CHEN Hui'"
(1. Collage of Animal Science and Technology, Hebei Agricultural University, Baoding
071000, China; 2. Hebei Dawu Farming and Animal Husbandry Group, Baoding 071000, China,
3. Baoding Livestock Husbandry Workstation, Baoding 071000, China)

Abstract: Through setting up the regression models between dietary energy or protein levels and
growth performance, serum biochemical indexes and organ indexes, the objective of this study
was conducted to determine the dietary energy and protein requirements of Dawufen No.l
commercial layer chicks aged 5 to 9 weeks. Eight hundred and ten 28-day-old Dawufen No.l
commercial layer chicks with the same genetic background, similar body weight and good health
were randomly divided into 9 groups with 6 replicates per group and 15 chicks per replicate. A 3
X 3 two-factor experiment design was adopted in this experiment. There were 9 diet were
prepared, the energy level in the diet was 12.01, 12.51 and 13.01 MJ/kg, respectively, and the
protein level in the diet was 19.81%, 20.81% and 21.81%, respectively. The experiment lasted for
35 days. The results showed as follows: 1) with the increase of dietary energy level, the tibia
length, chest breadth, keel length, serum triglyceride content of layer chicks aged 9 weeks were

increased, while the average daily gain (ADG) of layer chicks aged 5 to 9 weeks was firstly

*Corresponding author, professor, E-mail: 531613107@qq.com GifEgmiE B 5om)
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decreased and then increased. 2)  With the increase of dietary protein level, the body weight and
chest breadth of layer chicks aged 9 weeks and the ADG of layer chicks aged 5 to 9 weeks were
firstly increased and then decreased. 3) The interaction between energy and protein levels re had
significant effects on the chest breadth, keel length and serum triglyceride content (P<0.05). 4)
According to quadratic curve estimation of the dietary energy level and chest breadth, keel length,
serum triglyceride content, the optimal dietary energy level was 11.420, 11.483 and 11.379 MJ/kg,
which could be averaged to 11.427 MJ/kg. According to quadratic curve estimation of the dietary
protein level and body weight, the optimal dietary protein level was 17.902%. Combined with the
body size indexes, growth performance, and serum biochemical indexes, the dietary energy and
crude protein requirements of Dawufen No.1 commercial layer chicks aged 5 to 9 weeks are
11.427 MJ/kg and 17.902%, respectively.

Key words: Dawufen No.l commercial layer chicks; energy; protein; requirement; regression

analysis
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