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WX+ i8R T mE. REEE/EEREVICEEEST B. CHM D4 (P<0.05) . %
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AR E BT By C Al D 41(P<0.05), B fll C AWK T2 5T D 41(P<0.05). B. C
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& E AT IO FRARAE T, B R TR R A LRI R A ] AR R, BhAl TR E
R PR KB BN B SRV (KR S TR e . B RSV E SR T ARIRN,  “3)
BEFREAR” R B & ROKF=Sh i mAREC S b2 R, TR m IR AN YA K
Sy WAVEFE AR PRI HEA U K ORI B 7 T 22 4 S TR P F B A
IR, S48 R RARR I E AR R A K B BR8E, A H IS4 R SRR i 75
ER 3 A PR AR 1) A PR MR AR ST B 0 7 11 L Sl 7 8,

T ERFRIAKE, IS FRFELE & B0 S48+ EE AL, TR E FR LA IS AR
KEAIEHEENER . ERSERARAT, BT SRR R s, R &
TR P B T RUBE R S AR TR, TR A 0 B P AR S B R ) A 45 o PRI RS A
KRB HISMREAT AT 7 . Warren ZEER I Emmert 205 72 1 PIXS R IR 75 B4R VR R 0t 47
PARRECH], ZRKRI, SN NRC (1994) HEFRFEMR HEEAMIL, 78 1~21 Hi¢ & 40~61
HEe, WASEKMRETREZER, WA, MRS R E %R . Brewer SO ALY, 5
% RIS P38 FR KPR A L, 22 BORS AR X 5 | TRDRH L3R R R4 it
AN R, (HZ ARSI A P AR . ASCAZIRZ I (AA) PP I TN R, &
TERR FUBN A FIERR LA X PN A KA B L B 2 R AR B IR IR £ 5 SN R Sl M (¥ s
AN RS 22 1 BORS HE DR MR R (LR A0, b R i 2 P 2R
1 MEST
1.1 IR s

IR 1 HEE AA WA, Tl Bl B & A, 7% T B AL RHEB AL
I POE R T T & T R P A 1 AT
1.2 RIEI 51

AARIG R LR e A BEAL A LT, R 1 HE R AA PIARS 192 1, BEFL N 4
M, A6 ANEE, BAES 8 RN, FELZNNNYIHAEERAZE (P>0.05) .
Al 2B (1~3 JH A 4~6 K , TAARACH]Z 2 NY/T 33—2004 H11 “ IHAFRSE 77
HEy 7, REEEMARAER. HEAQR. BER. 52K, BaR-FrEmRnsa
FRKFs B 4: 3BTEL (1~2 A%, 3~4 FRFI 5~6 ) ; C4l: 6 BB (A 1L ANEBD

D#: 12 (5:35d N1 7MHED , By C. D AFKWEAFERE /K FitESBEIT LS, =



BB R EIR . EER. EER LRI E K 2R BE T 5% B B AR
IRV, AR P g 37 ) ARG B IR 7 B AR T T AR ARG A A — B B R R 7 2
B 5000 SR BORR A PR AR AE 75 2 S Y TH B A RE T SR EL B E 1 R RS AR K
B BAR BE [ 7€ D9 A8, 3 HU AR 55000 RS BOA T E 58 1 AR AR THBRE H AR v ) s R IR /K
o ACRIGHT 7T AR TR LIRSS Htey, Btk B 478 1~2 ke [z 5~6 k. C Al D
HAE 1~3 Jle [z 4~6 Fle BRI 2 3 o S B MK 4k, ARRE . B5. ISR Al = 57K
P A AR 2. B ARSI 3~4 Jiie, B, B HALE IR TFHZ% NYIT
33—2004 (ASTAFERRAEY , HL 1~3 RS 4~6 BRI T, DA BRI LR SRR
FsA, HAbE Rk R AR AT R R — B0 R WA K HE . i R iR R R
KR AT RERE T, AR I AEAR S B A T LIRS L IR /K P I 1 225 A0S B0 8, 1T FH AL AR
OE S it B & B BRI IR AP IN 2 E 1 e 2l (ARHRES) BOEdE . B DR A 1)
BHERME BB /KP BEAT S o TR AR ™AL I AA P IS e TR bR A U TRLEE « JR 5 DI,
RS A EE RSAEKABIR TR 8. & 3.5 d BATHRIN, K 4 N RBNEE T,
e LRl XY ER AT, FRVOK, $%IEH G AT e e . % L IR AE I BB 77
KW L. & 2. £ IAEK 4.
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Table 1 Composition and nutrient levels of 2 phase diets (air-dry basis) %
1A 4m5 Diet number
WiH Items
1 2

J58L Ingredients

£k Corn 51.79 55.47
T Soybean meal 38.86 34.77
KE i Soybean oil 4.66 5.60
R4S CaHPO4 1.89 1.61
DL-FEZ % DL-Met 0.47 0.35
HEm Thr 0.49 0.42
& NaCl 0.30 0.30




A Limestone

SALRETE, Choline chloride

TR AEL Premix

41t Total

B 75/KF Nutrient levels?

RigHHE ME/(MJ/Kg)

AR CP

i

bl
S

Lys
HAM Met
HEER+F AL Met+Cys

HEFR Thr

% Ca

AR AP

0.84 0.83
0.20 0.15
0.50 0.50
100.00 100.00
12.54 12.96
21.50 20.00
1.70 1.55
0.59 0.47
0.91 0.76
0.81 0.72
1.00 0.90
0.45 0.40

Y R R AT 5 bR AR AL The premix provided the following per kg of diets: VA 10 000 IU, VDs 2 000

IU, VE20IU, VB12.0mg, VK3z2.5mg, VB24.0mg, VBs5.0 mg, VB120.02 mg, D-iZ4, D-pantothenic

acid 11.0 mg, AE: nicotinic acid 35 mg, M- folic acid 0.5 mg, “E# % biotin 0.12 mg, Fe (as ferrous sulfate)

80 mg, Cu (as copper sulfate) 8 mg, Zn (as zinc sulfate) 78 mg, Mn (as manganese sulfate) 100 mg,

potassium iodide) 0.34 mg, Se (as sodium selenite) 0.15 mg. R I[F. The same as below.

2 KR EAE . F#EF. Nutrient levels were calculated values. The same as below.

®2 3 BUARARIE FRKT OAT2EAD

Table 2 Composition and nutrient levels of 3 phase diets (air-dry basis) %

I (as

T R4m 5 Diet number

WiH Items

1 2 3
J5EL Ingredients
FK Corn 50.63 56.12 63.66
= fH Soybean meal 40.21 34.65 27.57




K& Soybean oil 472 478 4.48
ERAS CaHPO, 1.88 1.76 1.65
DL-E%% DL-Met 0.28 0.37 0.39
FERR Thr 0.44 0.49 0.44
1k NaCl 0.30 0.30 0.30
f¥r Limestone 0.84 0.85 0.86
SALRERE Choline chloride 0.20 0.18 0.15
TIREL Premix 0.50 0.50 0.50
&1t Total 100.00 100.00 100.00
EIEKF Nutrient levels
6 ME/(MJ/kg) 1254 12.75 12.96
HEAR CP 22.00 20.00 17.50
R Lys 1.74 1.55 1.30
EHAMR Met 0.41 0.49 0.49
EAMH LA Met+Cys 0.73 0.78 0.75
SRR Thr 0.77 0.79 0.70
5 Ca 1.00 0.95 0.90
R AP 0.45 0.43 0.40
®3 6 MTBIRAL R AE IR AT HERD
Table 3 Composition and nutrient levels of 6 phase diets (air-dry basis) %
i figm 5 Diet number

TiH Items

1 2 3 4 5 6
J5AL Ingredients
£k Corn 50.55 53.68 56.71 59.52 63.51 65.20
S fH Soybean meal 40.23 37.37 34.54 31.18 27.60 26.15
K Soybean ol 475 435 3.99 5.06 453 4.29




BERREE5 CaHPO4 1.88 1.89 1.91 1.63 1.65 1.66

DL-E %X DL-Met 0.30 0.34 0.42 0.36 0.42 0.42
AR Thr 0.45 0.52 0.57 0.46 0.48 0.46
frik NaCl 0.30 0.30 0.30 0.30 0.30 0.30
fi¥r Limestone 0.84 0.85 0.86 0.84 0.86 0.87
SULJERE Choline chloride 0.20 0.20 0.20 0.15 0.15 0.15
AL Premix 0.50 0.50 0.50 0.50 0.50 0.50
411 Total 100.00 100.00 100.00 100.00 100.00 100.00

EH 72K Nutrient levels

e ME/(MJ/kg) 12.54 12.54 12.54 12.96 12.96 12.96
FEHR CP 22.00 21.00 20.00 18.75 17.50 17.00
AR Lys 1.74 1.64 1.55 1.43 1.30 1.25
FHEE Met 0.43 0.46 0.54 0.47 0.52 0.53
FEF LR Met+Cys 0.75 0.77 0.83 0.75 0.78 0.78
SRR The 0.78 0.83 0.87 0.74 0.74 0.71
% Ca 1.00 1.00 1.00 0.90 0.90 0.90
3% AP 0.45 0.45 0.45 0.40 0.40 0.40

R4 12 [ BUARRALS L S IR AT RT3t

Table 4 Composition and nutrient levels of 12 phase diets (air-dry basis) %

¥ 4w S Diet number
WiH Items

JEEL Ingredients

2k Corn 50.55 52.08 53.65 55.22 56.74 58.66 59.54 61.52 63.51 64.36 65.16 66.04
EH Soybean meal 40.23 38.80 37.38 35.95 34.53 32.77 31.18 29.40 27.60 26.87 26.14 25.42
KEJh Soybean oil 475 456 436 416 398 374 505 479 453 442 431 4.18




BERREE5 CaHPO4 188 1.89 1.89 190 1.91 192 163 164 165 165 166 1.66

DL-HZ R DL-Met 030 033 034 037 041 045 035 038 042 042 044 043
AR Thr 045 049 053 054 057 059 046 047 048 047 047 045
£ NaCl 030 030 030 030 030 030 030 030 030 030 030 0.30
¥y Limestone 084 08 08 08 086 087 084 08 086 086 0.87 0.87

SALJETE Choline
020 020 020 020 020 020 015 015 0.15 0.15 0.15 0.15

chloride
TiEEL Premix 050 050 050 050 050 050 050 050 050 050 050 050
41t Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

EHF2KF Nutrient levels

fLuifie ME/(MJ/kg) 1254 12.54 1254 12.54 1254 12.54 12.96 12.96 12.96 12.96 12.96 12.96
FEHAR CP 22.00 21.50 21.00 20.50 20.00 19.38 18.75 18.13 17.50 17.25 17.00 16.75
R Lys 129 134 137 1.38 138 136 1.10 1.07 1.04 100 0.95 0.90
HEMR Met 0.43 045 046 046 046 045 037 036 035 033 032 0.30
HAR+ LR

070 073 076 079 082 085 074 076 077 078 078 0.78
Met+Cys
S Thr 078 081 084 085 087 088 074 074 074 073 072 0.70
5 Ca 1.00 1.00 100 1.00 1.00 1.00 090 090 0.90 0.90 090 0.90
G0 AP 045 045 045 045 045 045 040 040 040 040 040 0.0

1.3 MESRIR R TTiE
131 KR

PN 1 ES DL G O AT RRE, TEPINS 42 Hiltk, DIESEASRMFRE (FE 12 h, AME
KD BHPWAGEE 3.5 d #HATECEL, JRGtiHRERLE, (R SHNS P HIEE (ADG) | F
BIHX = (ADFD KEIELN (FIG) .
132 JE=EERE

FERIXG 42 Hie, BENHBEHLEE 12 K3 CREANER 2 ), FEE, FRJaIRERE,



iFlEE, ULE, BULE. BIRE, HEEER. AmlE. U, BRUERELEZE.
BRI AR :
JEEEH (%) =100 X JB 1A /i & ;
VR (%) =100X 4f i H 5
HLEE (%) =100 i LB /4 4 it 2
BRIVIZE (%) =100 [ U2/ 4 4 it 2
JEiEE (%) =100 X JEEE/ (AiffEE+ENRE) .
133 42dEFYKEE
PATE SN R, RGPS ER 3.5 d MR & &, R4S H 0 M AE KB BOR B iR e
FAF, BIAITHEH NG 42 d A EFRMBIR A&, HE AT
PIXG 42 d B IR PTR B E=Y3.5X P HRERE (35d) XM RIHRE IR & &,
134 /NmEELEH
TERIRY 42 Hilg, FAMIEDAERL IR ER 6 13 (BANES 1D #HiTE,
SEHIEECE 48 B, B S BB IRIRAL 1.5 om A A /B, FHBTC 0 A 2 K
PE T4 TN 4% VA TR 7 o 5 [ 8 B ARG K> B Y . B> H
Rl — KA - et AR IS, BRI EI e, FE4E F Image-ProPlus 7.0 #4347
HAEI . MR EIESE m AR S IR, REK Y EL 5 AMIET, BOP I EAE i A A
B, e BE, tTERTREMSERE (villus height/crypt depth,V/IC) 18 CNHEE T -
M HRTF R E T 10 3 B s PR BRI WREFNEREETWEEES) .
1.35 RH e HALE A
RAE XS W ERIURE, TS AAIE H A
BRI R AR=Y3.5 X P H KR (3.5d) XX B A T AR
14 HEgiitotr
BRI KR PR 2 KoK, K SPSS 19.0 Bk HEAT B K 27 % 43 H7 (one-way
ANOVA) , sl 278 &M, Duncan [KIEMTZ EILE, BEM/KF N P<0.05,
2 SRS

2.1 BAEIERR LN ARG A KA BRI A



ENAS SR LA X R A KPR RE S 3K 5, Bk T4, A 4138 ADG &% & T B.
C 1 D 2H(P<<0.05), B. C L%y ADG &3 =1 D 4(P<<0.05), 1H B 4HAI%% ADG 5 C 4
ZRAEZEP>0.05). A. B. C 42K ADFl ZRAREEEP>0.05), HEEET DA
(P<<0.05). A HAMY FIG BZEMLT B. C 1 D 4(P<<0.05), B AW F/IG T#{LT D AP
<0.05), 1H B AR FIG 5 C 4% %A E#(P>0.05).
5 BHAEIER L X IS A K B

Table 5 Effects of dynamic supply of amino acids on growth performance of broilers

3] Groups FHIHEE ADG/(g/d) FHHREE KEE FIG
ADFI/(g/d)

A 69.12-44.852 106.2346.48? 1.5840.03¢

B 64.4542,91 103.632.972 1.6440.03

C 61.7544.23 102.92:46.342 1.680.04%

D 56.0243.06° 95.7745.49 1.7240.06°

7 5B 8 b o T B U RN G FREROR 2 e AR (P>0.05), AA/NEFRIEFRIRZ R BEP<
0.05). F#I.

In the same column, values with no letter or the same small letter superscripts mean no significant difference
(P>0.05), while with different small letter superscripts mean significant difference (P<<0.05). The same as below.
2.2 BNAEIERRALL N XY FE SEVERE I S

A RILRR AL 0 RS BB S PERERI R W3R 6, R AN, B HWNXSRE =R EE S T Al
CH D4 (P<0.05) , HA. C. DAWWEERERALE (P>0.05) . B AR
FEZEET C. D4l (P<0.05) , 5AHERALE (P>0.05) . ALAEHILAREE ST
B. CHID4 (P<0.05) . #AZMBIEZERAEE (P>0.05) . A AR EZEK
T B. CHMID4l (P<0.05 , B. CANBEARREZ(LT DA (P<0.05) , B, CANA
IR ZERARE (P>0.05) .

K6 BNAEILERALL KT I B 1 B B R

Table 6 Effects of dynamic supply of amino acids on carcass performance of broilers %



IR

J o A L= R ¥ g
Percentage of
Y151 Groups Dressed . Percentage of Percentage of Percentage of
eviscerated
percentage breast muscle leg muscle abdominal fat
yield

A 86.47+1,29¢ 69.1340.57%¢ 13.1940.812 11.3040.78 2.0440.38°
B 87.1240.86° 69.52+41.14° 12.1240.35° 11.3040.73 2.7240.34°
Cc 85.1540.75°¢ 67.8040.88° 11.790.66° 10.6740.75 2.7940.35°
D 86.5441.53 67.75+.67° 11.7020.34° 10.8940.49 3.3140.46°

2.3 FIRESERRULLS X AIXSE FEY) TR A = 1R

ENAEIER AL X XS E IRV R R s WaR 7, BHRAA, D HASARERRE
HIFEMLT AL B I C 4 (P<0.05), 1H A, B. C HRWR MR EEZEFAEE (P>0.05) .
A ARSHE AR AR R S B RS & T4 B. CAID 4l (P<0.05) , B. C 4R
EARMBEREEELEST D4 (P<0.05) , HB. CAHANMHEAR MEEMRER
ERARE (P>0.05) . AHARSEZARKEEERERT B, D4 (P<0.05) , {HB. C. D
HANOERREEREERALE (P>0.05) . A HNOSTHEARR GERR+EREm) R
TEEEST B. D4 (P<0.05 , (H5 CHERARE (P>0.05) . D ARG ARKE
HERERTAE A, C4H (P<0.05 , H5BHERFAEE (P>0.05) .

KT BESAIER ML X AISE TR TR & R R
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Table 7 Effects of dynamic supply of amino acids on nutrient intakes of broilers

#H59) Groups G RE HLE AR R Lys/ FER FER+ HER Thr/

Metabolic Crude protein (g/Ho Met/ (g/R) R (g/F o
energy/ (MJ/ g/ Met+Cys/(g/
2 12
A 57.6743.262 915.11450.88%  71.2643.952  22.40#1.21* 35.86#1.96%  33.37+41.842
B 55.944+ 5082 823.15420.73*  62.6941.55P 20.9740.57° 33.0420.87°¢ 32.200.83%
C 55.7843.328 799.23446.42°  60.4043.49° 22.11+1.33% 33.8342.01% 32.95+1.93?
D 51.7242.97° 733.85340.29¢  55.2943.00° 20.77#1.20>  31.54#1.80°  30.66z1.69°
2.4 BASAIERR HEL X X /N B I 45 R 1) 52

B E LR PLA X RS IR IR s s W3R 8, MR E1, A ARG+ I8
KEEE. VICHE A A
o FHRN T IR EIREERAEE (P>0.05) .

Z=T B, CHID4 (P<0.05) , {HB. C. D #4H ik
% (P>0.05)
£ 8  EhAE IR U ISt 45 B Bk R S R B

Table 8 Effects of dynamic supply of amino acids on mucosal structure in duodenum of broilers

BEFE Villus

2H3] Groups P& B IR FE Crypt depth/um  ZXEEE/REIRE VIC
height/pm

A 1504.434149.302 211.52416.24 7.1140.462

B 1 238.424251 .44 220.38+16.33 5.6140.96"

C 1143.254174.71° 202.13+27.24 5.75+.15P

D 1254.704178.12° 222.62422.25 5.73+1.26P

BT IERR LA X RS R BB LS/ e m IR 9, R AT, SAH RS T E = .
B s VRE A VIC [HERWARZE (P>0.05) .
F O B EUIER AL X IR 7 i 45 4 i

Table 9 Effects of dynamic supply of amino acids on mucosal structure in jejunum of broilers

KEFE Villus

415 Groups BB iR ¥ Crypt depth/um 2B E/FA SR VIC

height/pm
A 1293.33+143.77 169.55423.12 7.6840.76
B 1 487.374248.03 191.13+21.70 7.7740.92
Cc 1 381.58+180.00 187.37+18.52 7.3640.40
D 1297.45+156.23 182.3247.95 7.1140.71

BRI

-

FERR AL X PAIXS (0] iz 3 S 435 A 1)
R s R FEAN VIC (2 R

% (P>0.05) .

Wi L2 10, HRATA, B AXG Eli 9EE
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Table 10 Effects of dynamic supply of amino acids on mucosal structure in ileum of broilers

R Villus S PRI S IR
253 Groups 25 ¥R Crypt depth/um
height/um VIC
A 1199.67+108.01 178.73+17.38 6.89+1.44
B 1138.58453.88 159.68+19.10 7.2020.74
o 1153.67+122.60 173.43+12.86 6.6620.70
D 1106.20429.11 178.73+17.38 6.2430.63

2.5  BNEEFEBRBEA N PN 1A e Ay 1 H A A R
AR BEIR BT PING 1A F e B I RO O RE R LR 10, BARAT A, IS 1 A

g‘l

HEFARE (P>0.05) ; 7642 Hi, AHARBGAERERT B, CHM D4 (P<0.05) ,
D HAMEAE R EMKT B, C4 (P<0.05) . B. C. DAY EAL A I ZE
HARE (P>0.05) , BHRGHAIEEBEAEZEMNT D4 (P<0.05) .

F AL BYAEIERR LN A T S B3 4 T A

Table 11  Effects of dynamic supply of amino acids on body weight and cost of unit live weight gain of broilers

BN A Cost of

1 Hid 4= BW of 1 day 42 Hi1RE BW of 42 o _ o
unit live weight gain/(Jt

205 Groups old/g

days old/g /kg)
A 45.9440.71 2 948.964204.042 4.6740.16%
B 46.0440.81 2 753.044121.66° 4.6240.25P
C 45.9240.78 2 639.614177.93° 4.8040.10%
D 45.7940.64 2 398.624128.14° 4.8840.182
3 W ®

3.1 EhAEIER AL ARG A K R R R

Saki ZEMILIRFF I AA XS NBETEN B, #R7T 3 MR T30, B NRC (1994)
W — I BOE R K B BUE SR A R AE KPR RE R, 45 SRR AA X% NRC
(1994) EFEFrEHAT A, A K VEReR . Brewer Z5UOVSEHF T T 2 FlOR [FIF B R MR
4577 200 3 AR ARG TE 18~32 Hild A KM Re s, 45 KW, 55— BE AL N AR
bb, BhARIER AL AL E R m & A PRSI A KRS . SR, 7E Brewer 25115
—IF TR R, 2 W B B R A AN [R] A S A PR RE S mRAN — B B A 12
WIS T 2. 3. 6 M BCE FRHUEA T B W 308 PIAF IS ALK MERE IR M, 25 5LR I 3 I B FR 4L 4h
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ENY W IE NG ADG, BFEFEIL FIG. sKiGEINT TR, fEMEE AR T, ket

an

MRS LE LRI, ARG AE 1~49 HIRI B . RE BN R LR EER . AR
T, BEEE TR BN, PASH) ADG 2T BRI, AR ADFI 23 EFHES,
FIG 28 bIHEaY, X5 Saki MWW FEEA —H, BIHZIH AT 2N ME TR e R XY, &
KtEgeRIm . W RE: 25—, WRGERBA MR, RIAE 2 AR [ 5E 175 77
PRUEREAT ARG R ARG BT E RPN A RAS A2 5 (R PR T OB I A KR AR AR, R
SRAT AARAFBAF AR RE s 26—, BEETRMRB BT 7, ISR TR E FR KA A
Wit & FR7KF AR PAIXS & — Bl BRI, X AIXS Y RO AE AT AN R, [R50t ARG 1
AR REIE A R .
SRR AL N NG B S R RE R RS TR

Warren “EILLRL S ARG R B80T R, BT SR 3 Al BUE F7 it 4s J7 0nt ARG J& 2 PR RE
M, GERERW, AT O ARG e R Bl BRVLREIAR2, (HRA NRC
(1994) TAMJy 3, ARG R AR 5 i AR 4L BB A T KA IR BAR R A R (HICP) . 144

3.2

g‘l

RJT A, (H S IR AR SRRy R AT A e TR MRAR B, IR R 2R A& . Brewer SEMIMT
TR, WD IS 20 BRI R E SR AL AL, RENE S IS LA, (ER XA i
T AIXS SR AR FEAN A o ARG 25 AR, 4RI IR (B RFRpRiE) 34T 2 Bir B A MR A ALY
FHEEE AN, BB TSR, B T AXSIRAESR, X5 DL LR A R
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Effects of Dynamic Supply of Amino Acids on Growth Performance, Carcass Performance,
Nutrient Intakes and Intestine Development of Broilers'
HUANG Xiangyang LIU Guohua CHANG Wenhuan ZHANG Shu CAI Huiyi*
(Key Open Laboratory of Feed Biotechnology of the Ministry of Agriculture, Feed Research
Institution, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: This experiment was conducted to investigate the effects of dynamic supply of amino

acids on growth performance, carcass performance, nutrients intake and intestine development of

broilers according to the amino acid requirement model. A total of 192 one-day-old Arbor Acres
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broilers were randomly assigned into 4 groups as group A (2 phases), group B (3 phases), group C
(6 phases) and group D (12 phases), respectively. Each group was represented by 6 replicates with
8 broilers per replicate. The experiment lasted for 42 days. The results showed that: 1) average
daily gain of broilers in group A was significantly higher than those in groups B, C and D
(P<0.05). Average daily feed intake of broilers among groups A, B and C showed no significant
differences (P>0.05), while was all significantly higher than that in group D (P<0.05). The ratio of
feed to gain of broilers in group A was significantly lower than those in groups B, C and D
(P<0.05). 2) Slaughter rate of broilers in group B was significantly higher than that in groups A, C
and D (P<0.05). Eviscerated percentage of broilers in group B was significantly higher than that in
groups C and D (P<0.05), meanwhile showed no significant differences compared with group A
(P>0.05). Percentage of breast muscle of broilers in group A was significantly higher than that in
groups B, C and D (P<0.05), however percentage of abdominal fat of broilers in group A was
significantly lower than that in groups B, C and D (P<0.05). 3) The metabolizable energy intake of
broilers in group D was significantly lower than that in groups A, B and C (P<0.05). The protein
and lysine intakes of broilers in group A were significantly higher than those in groups B, C and D
(P<0.05), which in groups B and C were significantly higher than those in group D (P<0.05), too.
The methionine intake of broilers in group A was significantly higher than that in groups B and D
(P<0.05). Sulfur-containing amino acid intake of broilers in group A was significantly higher than
that in groups B and D (P<0.05). The threonine intake of broilers in group D was significantly
lower than that in groups A and C (P<0.05). 4) Villus height and the ratio of villous height to crypt
depth (V/C) in duodenum of broilers in group A were significantly higher than those in groups B,
C and D (P<0.05). However there were no significant differences among 4 groups in villus height,
crypt depth and V/C in both jejunum and ileum (P>0.05). 5) At 42 days of age, body weight of
broilers in group A was significantly higher than that in groups B, C and D (P<0.05), while which
in groups B and C was significantly higher than that in group D (P<0.05). The cost of unit live
weight gain of broilers in groups B, C and D showed no significant differences compared with

group A (P>0.05). In conclusion, the findings in this study reveal that 2 phases feeding can
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promote the development of duodenum and improve the feed intake of broilers. Comprehensive
consideration of growth performance, carcass performance and unit weight gain cost, it is
recommended to adopt 2 phases feeding in broilers.

Key words: broilers; dynamic amino acids; growth performance; carcass performance; intestine

development
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