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s BB ICHRIT Sh TV B LR EVE. $51C, RETH( 5 —ICERSATN S
RELBRED AT v ADENLREEBRARICHRE T 2 A TELLD D , £ L THRS
SHE LORBRRFANREERNF R TEOREMPTE 300 , B ThRER
BHREFSNTOO,

AMRTR , BEDOT 04 5 —DREE , BREICHES KA LR & L HET )R O
LA st SRAR E THEL , SSCEBREORE MRATLIETHE L BED
RRRBOTBEIRZ BT EICED , 704 5 — ORE , kXD BB O%IE LM BRIE
ZRBHNCHI T 2 THEMRIC SN TERL , HEL 7.

TOM 5 -DRREGBERIERS LU
REFNADEROEL (F2H)

a4 5 —YHKE( Arbor Acre Rt ) MEMEL 7 222 MAMKL , B = 41 ¥ —
(ME )4 8123200keal kg & —FCHELAESRORL I HOGHE , Ll
D30BEMEE TAMBN S G/, THbE, 3EBK F TONRCHRHEAHE I ( 23%)
THAGEAEAME (HPK ) &, MESH 15 2OEEEEHMIK ( LPE ) TH b,
BRI ICHE 5 R 7 & RIS BRI OHERS | Gompertz DIRIERIC X CliAL 7o Gonr
pertz RIC kB L, 704 5 —DOFBEMAKTEIL 67 kg , 2L TRARELELRT B
WCHEEMMR 48 AL IN I, I0FHMDT A T —ICH~ATHEDS 1.2 kgl
AR 222 AR -T2 EMTFENL(Fig 1 T4bE, BADOT O L 5~
B RBLU7fE3 T K, BBEL T 5T & 50 TH B,
7R - ORAKE LR IR & AT EREE , 9 Wi E TRL P
KICH~NTHP X CTEVHERICH 555, Gompertz sUC L 2 FPHRBKRER ZHP & LU



LPXTRIZEE TH -/ (Fig. 2, Table 1D, UL , LPXOIEHERO FHEEK
HEBHPR LD 33%KRE <, RARICBT AHPRELPROAE®:IZ , TicEE
ERBORICIB T EBHEELIDL N,

8-(
, -0.2198x
1 Asymptote 6.7 kg Y = 6.664e”4+40¢
6 Present (1986)
A Asymptote 5.5 kg
r = e — e — — — e e o s
o~ - —
é? Ross, male
- (B.Jd.Wilson,1977)
= 4 -~
o
o
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E Age of inflection
o ' Present : 48 days
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Fig. 1. Growth curve fitted with a Gompertz function of male

broiler chicks raised in present study (1986) and
in 1977.
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Fig. 2. Growth curves of body weight, lean body weight and protein
deposition fitted with a Gompertz function in male broiler
chicks fed diets with different protein contents.



Table 1. Asymptotes and inflection points in growth curves fitted with
Gompertz function in male broiler chicks

Treatment ! Asymptote ‘“Sl?ﬁ§i°”
Live body weight v Eg g:g? kg gg day
Lean body weigﬁt Eg 3:33 kg g?
Corcss enersy 1P pawe g
Carcass protein ﬁg {:gg k9 gg
Carcass lipid - : Eg }:;é Fg gg

]Abbreviations : HP, high protein diet; LP, low protein diet.

FARORBANVE—MT , 2 BEBKICBT 2HPROBOHALKR &, REIMHES—
EOEBAI VRO NI (Fig, 3 ),

(kcal/kg)
k O-O LP
3200 —

3100 g~
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1 1 { 1 { { ) - g
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Fig. 3. Changes of metabolizable energy value of diets as
a function of age in male broiler chicks.
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COEHIC, REAMBICET 2 ERAEBE ERARICET 29E ERE 2 L2 ICH
WTE2CLITETHEIL, RABOAEAEERER , 5T 3%BE I 1DLT
BIE—ETHB T EMHSMITKE 5 70

IXNF-BLUVEAEDHIIERE LSRRGS
L BIREFTIADEROEIL (3 )

246 BLUSHEBMRDOT A J—Hib F 28R, HEOERTHOABELSESH
% B BB D 40, 60, 80 B X 100 RICHRL THRE L7, RARHIIZ 1 0 HETH
50 . . ’

MRFOLHDTANF —FEREIT130~150 keal /kg® /B , EHHEERER 25~
105/ k" / AOREICHD , MBI > TOTHSIETF T BMEAICH - 72 (Fig. 4)
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Fig. 4. Requirements of maintenance energy and maintenance protein
in male broiler chicks.

MERLZANVY -, BEAEBIUIREOERER , AEOLHORB- AV F — (M
Ep) OBA & EBICEBNCEBI L0, H2D0ERSOEOBRBIZERIC LD RIS
HTEMBRENSK (Fig, 5) :

EAEBLUBEEROIAVE -2 3, 1 2 40FHB1 BLU 124 keal Th
5T 2B TR ZORICHANT, EAEEROIANF — 32 P /N0, #ICHR
HEBOZANVNF— 22 P BRE O ( Table 2 ),
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Fig. 5. Perspective views of body weight gain and carcass gains of
i energy, protein and fat as functions of metabolizable energy
intake for production (MEp) and age in male broiler chicks.

Table 2. Energetic efficiency and energy cost of protein and 1ipid deposition in
male broiler chicks

Efficiency of ‘Energy cost of

_ 1en ok 3
Age(weeks) Regression equation] r2 dep051t1°n(%) deposition (kcal ME/g)
“Protein Lipid Protein Lipid

2 Y = 1.17X1+1,58X2 0,992 85.4 63.3 6.7¢1.2  15.5%2.6
4 Y = 1.45X1+1,28X2 0,975 €9.0 78.1 8.3+0,7 - 12.6%1.8
6 Y = 1.33X1+1.19X2  0.948 75.2 84,0 7.6x0.9 11.7x1.5
8 , Y = 1.45X141.24X2  0.903 69.0 80.6 8.3+1.4 12.2+2.0
Whole Y = 1.41X141,25X2  0.970 70.9 80.0 8.110.4 12.410.4

Y :Metabolizable energy intake above maintenance, X1 : Energy retained as
protein, Xz : Energy retained as lipid.

2Energetic efficiency of protein or lipid deposition (% of energy retained as
protein or lipid to metabolizable energy intake above maintenance).

3Energy cost of protein or lipid deposition ( kcal metabolizable energy / g
protein or lipid ).
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Ko TEBHTACENTEIN, FEDZANF ~ TR } 2BRICAN - BEIERBE5 00
BRTHDHTEBRBIN I

IXNF—-BLUVERBEDINRICL 2RI ETHEL
REZFHADEOELL FELE)

1 EEEREHTICHE B hEHBME PREFIAME

R A v ¥ — (ME ) 3,200keal /kg , EAH (CP) 23 %DHR % MK ( C
K)LLT, BEARMHE (CP32%, HPK) L= AV ¥ — , AEAEFEHKE (M
E 3400 keal kg, CP 32%,HEPRK)AZEL , 24510 6 BROH 704 7
—EFicE41 1 HHERRRSE7, _ =
Foliz A ¥ — BRI P %0 HE P A 85 LT b AIed « & MR AT
T, 704 F—DEANF — EREE S &5 O EEETH B & & AT & 172 Table 3,

Table 3. Effects of dietary energy and protein contents on metabolizable energy
intake, carcass gains- of energy, protein and 1ipid and utilizations of
dietary energy and protein in male broiler chicks fed ad 1ibitum

Metabolizable Body Carcass gain(per day ) Utilization °
A Treatment energy weight
ge intake gain Energy protein Lipid Energy Protein
(weeks) (kcal/day) (g/day)  (kcal) (g) (9) (%)
Control 222 @ 47 8 1058 7823 618 682 6032
2 Hp 204 2 44 2 g5° 7.42 44? 632 46 b
HEP 203 43 88 7.6 4.6° 662 48
Contro] 405 : 70 g 146 : 12.0 g 8.7 2 - 56 a 52 g
4 HP 385 3 70 2 136 3 1203 7,73 56 2 a9y
HEP 380 65 126 2 11.4 6.9 54 39
Control 494 @ 76 @ 1892 11,52 13,58 753 408
6 HP 499 g 74 g 205 2 10,3 g 15.8 g 80 a 25 E
© HEP 473 70 1882 10.8% 13.5 813 29

! Abbreviations: HP, high protein diet; HEP, high energy and high protein diet.
2 Percentage of deposited energy or protein to MEp or Pp, respectively.
3 Means with different superscripts in columns are significantly different(P<0,05)



kB S  LOME p DKL AV ¥ — ~DERAREAAM & bHTICREML D 1=
h5, 2BETDOA , HP 5 LU HE P kA 710 X 2 1T S HOBAHIRL S i,

DL, BHBRESET T, REDT o4 7 —DORBHERBU O ANV X —DER
BAmATh , RS ERERBREMNMNIRBIAZCRBERBL O EBHS HITH - 70

2 BRREEETICHIIHRRSERMEPERT RDE

FR OB BERIICEY 5, AEOLHOZ AV~ (MEp) EEAH (Pp) 244
mO%&LtﬁMZ(CE)%%%KLT,EEEM%B(MEP 100 8XUPpPp120,
PX) . 2ANVE—MEEX (MEp 1308XLUPp100,EX) , 2L TCxzANVMY—,

EEEMAE (MEp130 510 Pp 120, EPE ) A8 , Zh2niabamL 72

Table 4. Effects of excess energy and protein feeding on body weight gain, carcass
"~ ‘gains of energy, protein and lipid and utilization of dietary energy and
protein in male broiler chicks

Treat 1 Intake (perday) Body . Carcass gain(per day) Utilization®
Rge  _ront T weight
MEp Pp 2 gain Energy Protein Lipid Energy Protein
(weeks) (kcal) (g)  (g/day) (kcal) (g) (q) (%)
c 100 10 370t 85 62 5 gad 59
) P m 12 38, 79, 6 5, 710 495,
3 123 10 41 94 6 7 772 56
Ep 125 12 422 100° & 7P 80d  52°°
c 200 20 592b 1682 g 142 T
P 202 24 63 129 10, 8 64, a1y
4 £ 254 21 69 1812 100 142 A 47
£p 257 24 723 1832 16% 0P LI
C 270 31 98 224> 162 15 82> 50
p 258 37 987 229, 150 16y ssg 40
6 £ 330 3 993 253 15 18’ 77 473
EP 319 37 98 294 15 22 928 40

! Abbreviations : C, control; P, excess protein feeding; E, excess energy feeding;

and EP, excess feeding of energy and protein,

Abbreviations : MEp, metabolizable energy intake for production; Pp, protein
: intake for production.

2
3 Percentage of deposited energy or protein to MEp or Pp, respectively.
4 Means with different superscripts in columns are significantly different

(p<0.05).



MEp iGICL B2 ANY — LIBEOERMBOEMB 2 8LV 6B TEL o 7208
ERHERRIZ4BHTEL <ML J (Tabled, Fig. 6)o —%, Pp MBDOHL ,
2BLVA4BEBRTR=ANY —RUBREERESBY THEBICHD , HICLBRTEL
Boteo BEHHERRII4IBEBRTOAMML , 2AVY - LEAEEMBL7ZEPX Tl

SHWCELSHEMLAZC(Fig 7 ),
MEp DEZ AN F —~DEFEBRII6 BB THLS , LrdPpr DEMICED LR 7

(Fig. 8)o —/, Pp DEREAHEERPEIIMEp DBMICL - T2 5 L0 6 88 T
BEBLIED 705, 4 BB TIIBEZICEHEL 17,

Carcass energy gain Carcass protein gain Carcass lipid gain

% of control

I
Age (weeks)

Fig. 6. Perspective views of carcass gains of energy, protein and lipid as functions

of metabolizable energy intake for production (MEp) and age in male broiler
chicks.
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Fig. 7. Perspective views of carcass gains of energy, protein and 1ipid as functions
of protein intake for production (Pp) and age in male broiler chicks.



" Utilization of MEp Utilization of Pp

Fig.8. Perspective views of utilization of metabolizable energy
for production (MEp) and protein intake for production
(Pp) as functions of intake and age.

Utilization of MEp = energy deposited/MEp intake x 100
Utilization of Pp = protein deposited/Pp intake x 100
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