1.M &
SEvets S4FA9 diREe] A3 FAFgAA
SAE AFoR GPS E PSe FeE s 3 glont, o

2 7Y 8%] Wi FAVE ERsta sl vEE Hn
£2 $0Y + 9o S8 VB 197 Foje] 404)
95~100F A= FFHeH, o|R2 “Hur] EsE 7t
T Aol #E ZAKAT |lo] 9] ZAL AT AHE
13 LB 1195, B 1255, £ 11754 8|5te] 42
Bk,
S5 B AGE e 2L o2 7t
+ glon 379 i} ABAFE AL F e
$449) A7 278 A7k @ 2] 3 i,
H(1996)y= SEviele] S8-FA4 AiHdo] g Y0
|, AEE, s, AEase 2 gelaAA 5 o
& F-EAA BT 1= 8o ddo] dvka B st

de o

Skl

ol
d0 tle Ho

;231288

S2FA gt A AIRE AR AN FIE o 0F
o ATAA] A171Q) 24FFH 2] FA AF A Fo =3
-5—011 AteE FFol} AR o= AFstd AlFEA HE
1, SE2FAAE AR A2 AFHEN ABrgu
zﬂif_ }01 FAV Fo] A& Q19 E o2 A AT T F
Agho] =2 o] g-grh

Robinson £(1993a, 1993b) -89 =3} ¥4 &
£7s £o] ABBAE UM o] E SEs= AAE A
7 AFAF z2aYgo = FA Y HAS APgete] Ha
Ad-& PN = dvia sl o, Lesson F(200002 =
B 339 $827 A BTl AR Ago] dutE o= A}
$¥ iz 81520, Robinson $(1995)-2 LAA €] 2457
MR e AFL I3, AAF % pAFoE SASUE
28573 oA 58FH A FE-&E 2AFTFIL 1879% E
F 75.68%, AAET 75.68%2A DAFETIF 2ok, 2

=& B o

NN rulo
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AFE A AAF, ZFEAT 2 2AFFAM A4
107.8%, 116.0% & 116952 AAE T4 FoFoz ¢
et st

Krishnappa 5(1992)& AA7|(7~2258)2] Al2A|3He
AFA S Bt #Fo] At} e 4L BHAL 4

& 9 dFo] FUiety, AL AE, %:iﬁ g, ¥algo] AX
folm shgom, Bartov 5(1994)-2 AAE7] 7Hek AAA
P2 AR A vRA u%&rﬁ AlERAAHE 25~
6.6% 7422171k 514 1, Bennett} Lesson(1989)2 B
3 Fe] AR S FASHE o WdFdrt AL s Bt oF
6% F= F&o) Fa stk Wilson 5(1989)2 477 7

ZFHo| AY AFFAZ AASIG S o 2ALHE 72

204% 215 e]9lon, 24~64FFH 2] ZAYF YA 7
z} 1284, 11659tk a1t

FEAZA000)2- 155HRH 305FAX] AN T, &
FAFT, TAFTE 4 SA4HE LS o 2ALRL2 A A
701 T E Alg P vEle 1Y A= AR, 54
FH7A 9] Aehge A ST, REAFT € AT
27} 58.1%, 61.3% 2 63.4%E AAFT7) Fen, 25
Aabsadas 7hzt 03342 9814 2 101252 A ZF77F A
AeFHEYT Feldeoz gdtiy B usiyl eni(P<0.05), &

Ao ARE Ygsted BT A §47] AFE
A Zol wel S e AT ST S EL 88.6% 10% ZJI
ANF AT 85.1%30 00, 645H kA ] 7 e
Al ST 146,170, 10% A A= SAATL 120.47HE}
o st wiEaK(1996) Al&g duie] AAtdlA GPS A}

SR L 64FY TE|A 7R 8] $F FARGE 15737, &

3 2Fe5 141670, $F Hola] A 11655, B
&L 823%, W ANTSL 82.6%, TR SE N%I B
3tk

5 SFAGFRECIR N E S AL s2E
2 85.7%0]™, 6058 A& 58.0%, 605 5L 66.7g
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olek .

A seiElel Sae Toxbastz AMEET 5
o g ZAAAY et eTEn Y AR 84
IE 2% PYuI7} AR sk HEe o 2000912
8579 A4 Pdo) vhz A9 AAk] Aol 2A
AT 5 g Aoz Aud

me 2 ATE $8BA8 83§49 AR
W7 ALEFelao] ety gabde] vlAE BeE v

AT 4719 AESx=E g JdYt- SSHA

=3

1. Mz A 2y

7F SAFR A2

E8TA 2AF(ohudo]A)E 3HHE, WiER 605 F
54045 A3t 20008 109 134+ 20029 1€ 397}
A 645 Bt FANEATE 7HEFH AGAA M st

A,

Lt AEAMA

SEFAY &5 4 AFE2E el A4 T
2 98-S PolH 7] g sto] Table 104 Wi Hbs} o]
AgzA dpgdo] o2 TIHRFREZA] AFE 10% 5714
7l & 1 o] Fo} AFL Al 20FF EFA T =2
g W, F-8), 27058 71%] EAskA AF& S71A]
A BEAZ sz W, 8), T3HRFE7A ASE
10% ZAANZ F O o) Fd) AlF-E T7AA ZEAS =
@b g, - 3/ AlET-E T

o}, Atetuiz|

Table 1. Body weight control model (unit ; g/hens)

Itetns 4wecks 8weeks 12weeks 16weeks 20wecks remark

400 840 1,320 1,680 2,000

T (100)* (105) (110)  (105)  (100) F-8"
T, 400 800 1200 1600 2000
(100)  (100) (100)  (100)  (100)

13 400 760 1080 1,520 2000 .,
(100) (95 (%0 (95)  (100)

* () : index.
" Fast-Slow, 2 Standard, ¥ Slow-Fast.

A @717 B2 HAL| A ARSEEA, A EALEE 1~6
FE (23 ALR, CP 18% ME 2,870 kealkg), 7~ 1553 (5
ZA}E, CP 15%, ME 2,800 kealkg), 16~2253 (AL,
CP 13%, ME 2,700 kcal/kg), 23~64Z-2(FAAL2, CP 16%,
ME 2,750 keal/kg)g 8to] AlgFolstR o, 82 4%
AE Fr71E o188l ZEA AFHskES At

2t s

1~2% 23A13L, 39# 19413, 493 ~195% Add=z,
20~2153 13417F, 2258 14413k, 2358 15A)7L, 24538
16717, 25~64FR74R] 17A17F 53178 A 5S AA8Th

ol HUNE

WAl 198 IBND(ESH, 1193 B4, 14U
IBHND(2<), 219% IBD(£5), 289 % IBHND(2<), 33
7 IBD($%), 399% ehhelL4), 46207 FR(AL, B,
539% ILT(H D), 632 % NDK(Z), 8697 ABP(HA, 4
=), 9893 ILT+MG(H 9P, 10623 AF(223), 11993 INE
Oill(T£)& A8tk

2. & 3

b S471(0~245%)

1 Az

2023 71x) 2] A|F-2 Table 20|49} o] T1F- 2,023 g,
T2 1,995 g R T3 1,970 go. 2 A|@Fhel A<l 2}
|8 Bolx] gro} &3 - 8Ale) AFFold et AF
2L FEIA AHASE BAFI ik

2) SAF

Table 2. Body weight in rearing period(g)

Hems T1 T2 T3

0 weeks 58.0 58.0 58.0

4 409.4 4094 409.4

3 770.0° 739.0° 731.3°
12 1,258* 1,173° 1,104°
16 1,683" 1.627° 1,497°
20 2,023 1,995 1,970
24 2,437 2.45%° 2,403°

*®“Means with different superscripts in the same row are
significantly different at P<0.05.



Table 304 Bi= vl 2o} 8~1257 9] SAFL TIT
4885 g, T27 4342 g, T3 372.7 g 2 TI, T277} T37-
Hlale] foldoR Ehom(P<0.05), 16~205H = TIF
340.3 g, T27 368.1 g, T3 47267 g0 & F7)0] A& A
Z1 T377E ©E AETd veld fedoR Edvh
(P<0.05).

3) AlRAHE

AEAIH L Table 4049} o] 8~12FF & TI7,
T2 2 377} 242} 1,787 g, 1,672 ¢ R 1,521 go. & A&7
ZHl A2 f2lAQ] Aol & B o] om(P<0.05), 16~20F3 o]
= 27} 2,313 g, 2,361 g R 2,526 go. 2 Fuly]o] FH| A
T377 ohE AEFEY feldez Bo] HHstA
(P<0.05).

v §A471 A 7135t AlEAH TS TIF 11,142
g T27- 11,055 g, T3 11,087 go.2 #-2] Al A}lo]E Holx]
= ¥t

H AReTE

Table 3. Body weight gain in rearing period(g)

Ttems Tl ™ T3

0 ~4 weeks 351.4 351.4 351.4
4 ~8 360.6° 329.7° 321.9°
8~12 483.5° 434.2° 312.7°
12~16 424 6% 453.7° 393.3°
16~20 340.3° 368.1° 472.6°
20~24 413.0 456.0 4329
0~24 2,379 2,393* 2,345"

*> Means with different superscripts in the same row are
significantly different at P<0.05.

Table 4. Feed intake in rearing period(g)

Items T1 T2 T3
0~4 weeks $38.0 838.0 $38.0
4~8 1,182 1,175 1,164
8~12 1,787 1,672° 1,521°
12~16 2,166 2,052° 1,877
16~20 2,312° 2,361° 2,526
20~24 2,857 2,957 3,160°
0~24 11,142 11,055 11,087

3¢ Means with different superscripts in the same row are

significantly different at P<0.05.
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S47] ko] AR QL TITF 469, T2 7 462 2 T3
T 47322 AF2A Wyd wE JJolE Holx) ¥3ith
(Table 5 Z=)

5) B%E: BHF

7hH At

8~123% Feko] 7 thAtlLi] A3 22 Table 644
o} Zo] T17- 5,003 keal, T27- 4,682 keal, T37- 4,260 keal2
AE 77 A2 F2AHE BE.om(P>0.05), 16~205 £t
o) T1TF 6,243 keal, T2 6,375 keal, T3 6.821 keal = T3
7} T1, T2F5e} -2 F o2 Hol 434 rHP>0.05). o[
g dae ASzE 2 st 7R AE e AARF
o] A=7} BE| WEo s ARz, 245 Feto] AHA
Al A A S T1, T2 2 T377)F 22} 30,852 keal,
30,595 keal 2 30,653 keal & A& 7-7}o]| 2jo] & BolA] &t
=

Table 5. Feed conversion in rearing period

Items T1 T2 T3
0~4 weeks 2.39 2.39 239
4~8 3.28° 3.56° 3.62°
812 3.66 3.85 4.12

12~16 5.11° 452 4.79®
16~20 6.89" 641" 5.35°

20~24 6.96 6.49 731
024 4.69 4.62 473

% Means with different superscripts in the same row are
significantly different at P<0.05.

Table 6. Energy intake in rearing period(kcal/hens)

Items Tl T2 T3
0—4 weeks 2,405 2,405 2,405
4~8 3,352 3,331 3,301
§~12 5,003 4,682 4,260°
12~16 6,064" 5,745° 5,256°
16~20 6,243 6,375° 6,821
20~-24 7,785 8,058° 8.611°
0~24 30,852 30,595 30,653

%" Means with different superscripts in the same row are
significanily different at P<0.05.
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) Zehdd

3 2 A3 %2 Table 7914 B vist o] 8-~12
& Zqltolli= T17- 268 g, T2 251 g, T3 228 g &2 X =3¢
o f2]ZQl Aol & BFlen, 16~205 Ft % T17- 301
g T27 307 g, T3 328 go. & thrtollgx] A& 34 mpdot
AZ T37F T, T27Evt foAoex wo] AFH3UCL
(P>0.05). o]2|3t = AF2HE Al 7IEE AIY
T4 At gl AEt @3] wlEelvh vt 245 F<t
o] AR wA MFFL TI, T2 2 13771 22} 1,654 g,
1,639 g & 1,639 go. 2 A F2H WP FoARl Aol
£ HolA] gsith

6) SA&

AFEz2 dhgd B A717ke] 8482 TI7 9%6.7%, T2
T 97.8% F T3T 97.8% A|FFE Ao ehiA] o
ek, FEHEH000)0] TAET] ARE BAH 2F
Azoz §AF 847 S 88.6% AAF AT 85.1%
g1 B 13 A= A9 w9l (Table 8 22)

Table 7. Protein intake in rearing period(g/hens)

Items T1 T2 T3
0~4 weeks 151 151 151
4~8 195 194 192
8~12 268 251° 228°
12~16 325° 308" 282°
16~20 301° 307° 328"
20~24 414 429° 458

0~24 1,654 1,639 1,639

" Means with different superscripts in the same row are
significantly different at P<0.05.

Table 8. Viability in rearing period(0~24weeks)

Items T1 T2 T3
Yer
0~8 98.9+1.11 98.9+1.11 100.0£0.00
4~12 98.31+0.96 98.9+1.11 99.4+0.56
4~16 96.7+0.96 98.3+0.96 99.4+0.56
4~20 96.71+0.96 97.8+£0.56 98.3+0.96
4~24 96.7+£0.96 97.810.56 97.8£0.56

* Values are means*S.E.

L. 2H2E71(24~6458)

1) 4149

ZATd 2 Table 9of| 4] 9} o] TIT 186.0Y, T2~ 185.7
d 9 T3+ 18674 = A7] FAAT| L F7)o] FAE <
A TIF7 EEH o2 A A7 T27ET} 039 X A=
on, Ao FAE At T AN T3+ &
FHOR FAAIZ T27E 1.0d AFHUN Y Fel2el
Zlo] & RolA= Fskrh

ol FENTAH(000)°] AAFT7 =4LH| 15Y
Ax Ad=Evks Hasls Aolgd At

2) FAEE

20T Table 1004 B uls} o] 32~40FH o=
T, T2 2 T377} 242}t 74.7%, 77.6% 2 78.4%R o0, A1g
A717F Bl E T1T 61.6%, T27 61.1%, T3 63.5%% &
9]l Aelw HeolA] fgtont, T3FE7E T27e ©|sted
2.4% =gkt

A7l FAZ JAB F7]d FHAZ 3771 32 A
F 24 P Hgle Z|ER R 4Aehee] 2 AEE
Bach

o|2] g A|FE 3= Krishnappa 5(1992)°] 473719 A=
A AL ETE Agkgo] Fridtin Bud A
et ey, FENEA(2000)0] S AI(15~305-7)2)A]
A7t 54FE7EA Y] A EEAFFL DA

Table 9. Sexual maturity(days)

Items T1 T2 T3

Days 186.0+1.73 185.7+£2.33 186.7+1.435

* Values are means+S.E.

Table 10. Total egg production(%s)

Items T1 T2 T3
24~-32 weeks 52.0£1.79 55.3%1.22 53.5%£1.27
32~40 74.7+£3.13 77.6+3.54 784+1.71
4048 68.9+2.85 67.5+4.10 71.1+£143
48~56 62.91+3.37 58.3+6.86 62.6+3.06
56~64 49.6+3.23 46.7+5.80 51.8+4.12
2464 61.6+2.60 61.1£3.77 63.5+1.66

* Values are meanstS.E.



FTEC Wity Bk Axbels Aelskis), olsst
ztole TAAFEH Agzd NAFH] €57 fFeiE
AlsF ),

7Y BteE

A7) Bore] FAHEL Table 110]M 9 Zo] TIF
58.8%, T27 58.2% & T3T 61.2%= A|Z=xd ¥hg o ula}
598 Holx| ggkor) T377}F TIFEY 24% T2 74
o} 3.0% =gk

wh 71¥eEE

A - geEg ¥R e AE AV B TIT
T2 2 T3¢ ZH2h 2.86%, 2.92% = 2.30%E A&7k
FrejAs BolA] ggtovt 5o 2 FAAF T277} 2l
&o| 7P =sked, T377t 74 H 3tk (Table 12)

3) dF
Table 1394k Zo] A A|F7|2E F<te] T EF2 Tl

Table 11. Normal egg production (%)
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Table 13. Egg weight (g)

Items Tl T2 T3
24--32 weeks  53.6+0.57 53.1+0.50  53.5:+0.14
32--40 61.9+0.62 61.2+030  61.3+£020
40--48 65.9+0.63 649+064 6461023
4856 68.610.46 6851093  67.6+0.17
56~-64 70.9+0.32 70.4+0.66  70.0+-0.39
24~64 6421048 63.6+0.60  63.410.12

Items T1 T2 T3
24~32 weeks  50.7x2.12 541143 526120
3240 71.8+3.48 75.2+£3.49 76.9+1.47
4048 65.1+3.15 63.91+4.88 679170
48~-56 59.5+3.65 53.9+£7.44 59.9+3.15
5664 46.813.48 4371622 48.8+4.14
2464 58.8+2.90 58.2+4.06 61.211.67

* Values are means+S.E.

Table 12. Abnormal egg production (%o)

Items T1 T2 T3
24~32 weeks 1.38+0.34 1.15+0.23 0.86+0.08
32~40 2.88+0.58 245x031 1.55+0.24
4048 3771043 3.58x£1.06 3.26+027
4856 3441029 4.36+£0.99 2.74+0.38
56—~64 284028 3.08£0.52 3.09£0.04
24~64 2.86+0.36 2.921+0.56 2.30+0.19

* Values are means+S.E.

T 64.2g, T27- 63.6g 2 T3F 63.4g2 2 A|BF7hol| o] &
Holz) ggkent T177+ 7b FACh

ag)m Fo| ARErE AF2A U FAge] ¢
& 7ot Aol e, FFAISET(THE, 2002)94
Z7 2] 60577 Fo] 66.7ge|gt 3 AuTHE R E NPT
A o] FAA

4 AANEE

UFHE) 6457429 HANEEE Table 14014 9} 7ol
T15 92.2%, T2 93.4% 2 T35 96.0%= 337} 718 =<
ou} AR Aol Holx| gkt

5) A& 9 Ralg (G

AT AL Table 1594 B ule} o] 3758
9] AL TIF, T2F 2 T377) 242t 97.2%, 97.8% 2 98.3%
2 377 7B =en, $3-82 22 872% 89.7% B
88.6%% T277} 71 o, AF24 whid meprs
FOAE Holx| gtk a8l 53FH e TIY, T2F 3

Table 14. Viability (24-64weeks)

Items Tl T2 T3

%

24~32 weeks 96,7+1.52 98.7+1.30 98.1+0.00
24~-40 95.8+2.45 9741260 96.00.00
2448 95.2+3.05 96.0+2.25 96.0+0.00
24~56 94.6+2.80 94.7+£291 96.0£0.00
2464 92.2+3.39 93.4+1.389 96.0+0.00

* Values are means+S.E.

* Values are means+S.E.
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Table 15. Fertility and hatchability

37 weeks 53 weeks
Items
T1 T2 T1 T2 T3
Fertility (%)" 97.2+1.47 97.8+027 98.3+0.49 94.8+0.62 94.3+0.40 95.2:+1.96
Hatchability (%) 87.2+2.46 89.7+0.53 88.6+2.27 83.6+1.88 80.7+0.40 85.71+3.4

1

The percentage of the fertile eggs set.
? The percentage of total eggs set
* Values are meanstS.E.

T3] 23 &8 747t 94.8%, 94.31% L 95.2%% o, Ba}
& 77} 83.6% 80.7% 2 85.7%% T3V} thE Alg 7o
Hglo] 4§37 Balgo] & APE Byont BAEH
foj2he Helx grl

375593} 5778 2 v 2EA 2 W F% ] AR 575
o] #% &3} Fulgo] 377H R oA AFE B
t}.

©] -2 Robinson 5(1995)0] LA 2E] 2458717 A|F
< 228l S48 & W 28FR oA 5889 F a8l
RAFTAN w9y g Az dold A=A A
T2E MNFE I AREEA Y Fold 71908 AR AR
gk

2R o

6) A% g 2AF A2

A7) kel Ak Table 16914 B vle} o]
T1F 158070, T27+ 157.378 2 T3 167.97) 24 T377} ot
& ABTHET} 99~10.67] o] Aitatdont fefabe B
o]%] Fgtrk

= 2QF Qepe A7 AFE JAsIEE &
7ol BEA T ZGAZ T377F 14625022 A7]o] AFS
S7MNTITE 3716 A FE A EFA S 2]
70 T179] 13525 Ko} 11057} Bokew, Ad7|1ztset o
BeA A% F7MA BRAF] 227 T279) 1341
SR} 12147} B3ioh

o] 212 Robinson 5(1995)0] LBAIFE 4T 7<) AF
< gelgld §A43519& of 2AF YFE AANFTI) #
gH oz ¥gton, w&0EH(2000)°] 155 FE 3053
A AEE gt $489S v AAFT0) felae
E AArta B3F Zlake Aol 3t AHEA FAIASH A
T2 AA F9o] 287] dlF oz AR AFzd 7
=&} JIA] T i e He A7t Eag dor o

Table 16. Normal eggs and chicks produced per hen

TItemns T1 T2 T3
Eggs 158.0+6,70 157.34+9.73 167.9+4.65
Chicks 135.2+8.65 134.1+8.45 146.2+1.86

¥ Values are means=S.E.

A7,
AlE . 87| ASERS st A8 AlgTol

ey
=

1 M2 o

7t BAIET AlR7I2H

S-4F7] 2AF(OWololA)E 3N, AT 054 F
5407F FA15H] 20023 29 164 HE 2003 d 59 94 7A]
FW|EATE 7133 AFANNA 645 B $AFo)
o,

Lf. Al A

457 S9N ARAQ ARFo e Lohr)
Fl8to] Table 176145k o] 9~20F3 0] AlmFol ol

2 TIF(100% L Fol), T2HHLY S hd ), T37
(200% AL gD 37 AYTE ST

Ch. AlmEl 9 ®HS

Aeydels A5 AY 19 W FLah

2}, oeHE

AL 195 MD, IBHND(H<D), 643 FP(ER), 119%
BD(-2=P), 1443 IBHND(S<p), 2193 BD(E5), 2823
IB+ND(E£), 339% BD(E7), 399 dhAEH=T), 469



Table 17. Feeding program
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Table 19. Body weight gain(g)

Age (Weeks) T1 (every day) T2 (every day) T3 (skip-a-day) Items T1 T2 T3
Y 04 weeks 349.0 349.0 349.0
9 100 99 200 4~8 3470 354.0 342.0
10 100 98 200 a 3
§~12 387. . 409.6
1 100 97 200 7 3.7 >
B 100 96 200 12~16 335.0 3142 3113
13 100 95 200 16~20 634.4° 639.7 593.3°
14 100 9 200 20~24 562.4 674.0 604.4
15 100 97 200
— 2
16 100 03 200 024 2,616 2,684 2,609
17 100 99 200 *® Means with different superscripts in the same row are
18 100 100 200 significantly different at P<0.05.
19 100 100 200
2
0 100 100 200 2,718 g B 2,643 g0 2 AR F W) we} #ho] G Mol
* Values are means+S.E.
skt
ILTMG(ESH), 619 % ND-K(2-8), 7489 AER(RA, 4 .
2) FA %

7;9,) 9091® ILT(A<Y, 1052
%)% QNS

AE(S<m), 1154# INE 0il

2, 743} 3 E

7t 8471(0~24F=)

1 A%

AtggoiPge] uE A5 Azhe Table 1894} 7o)

12336} TIF 1,117 g T27 1,090 g, T37 1,134 go 2 Al
w4 T3/ T27Eth foldes FAon(P<0.05),
2053 ol TIF 2,087 g, T2 2,044 g, T3 2,030 g2 T2
T, T3FET 100 % WY Fod 3 TI77) fel@oz 7y
THP<0.05).

24 7k 9] AFS TITF, T2 2 T332 242 2,649 g,

Table 18. Body weight(g)

Ttems Tl T2 T3

0 weeks 334 334 334
4 382 382 382
8 729 736 724

12 L117% 1,090° . L1348
16 1,452 1,404 1,445

20 2,087 2,044° 2,039°
24 2,649 2,718 2,643

® Means with different superscripts in the same row are
significantly different at P<0.05.

8~1278 9] FA) 5L Table 1994 ¢} Zbo] TI1 387.9 g,
T27 353.7 g, T37 409.6 go.2 HAAAZ v Fg T27
7t & A @ Histe] frejA oz Wgpond, 16~203
ol TIF 634.4 g, T2 639.7 g, T3 593.3 g0 2 AU Fd
g T377} TIFu T27 e} FAlEo) fojdez wsint
(P<0.05).

aE 24589 FAFLS TIF, T27 € T30} zzt
2,616 g 2,684 g B 2,609 g0 2 Aol Bo|x] gk}

3) AAEAA
£437] E<te) A8 HF] T Table 2004 8} 2] T,
T2 2 T377}F 242 10,422 g, 10,316 g 2 10,422 go. 2 3
A2 oA FoI3 T2 77} T1FL T3 R Gef=lo s #
A AFSTANP0.05). o]=F A= 9FREH 18F 71X

AEF AA Felotgds] WRoletm Mz

4 MBS

A2 2782 Table 2104 Hi= ule} o] g§~1258
T17- 3.83, T2F 4.09, T3 3.6322 T277} T37-E.r} £
o7 E9rom(P<0.05), 16~205H = T1T 3.81, T2F
3.76, T3 4.08= 200% AL 7S T3T7}F TIF L T2E
o} felAoz ERTHP<0.05).

J#v A 717 Febdle TiF, T2 € 377 44
3.98, 3.85 & 3.99% Fo]AF Holx| gstov} AARE F
o3 T277} tbe g97E= A=At
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Table 20. Feed intake(g)

Table 22. Energy intake(kcal/hens)

Ttems Tl g T3
0~4 weeks 775.0 775.0 775.0
4~8 1,155 1,155 1,155
8~12 1,485 1,443 1,485
1216 1,725 1,669" 1,725
16~20 2,416 2,408° 2.416°
2024 2,866 2,866 2,866

0~24 10,422° 10,316 10,422°

* Means with different superscripts in the same row are
significantly different at P<0.05.

Table 21. Feed conversion

Items T1 T2 T3
0~ 4 weeks 2,204 2,224 2,224
4~ 8 3,274 3,274 3,274
8~12 4,158 4,040° 4,158
12~16 4,830° 4,673 4,830
16~20 6,523° 6,502" 6,523
20~24 7,810 7,810 7,810
0~-24 28,820° 28,524 28,820°

* Means with different superscripts in the same row are
significantly different at P<0.05.

Table 23. Protein intake(g/hens)

Iterns Tl T2 T3
0 —4 weeks 222 222 222 Ttems 1 ™ T3

4 ~8 333 3.26 338
8§~12 3.83% 4.09° 3.63° 0 ~4 weeks 140 140 140
12~-16 5.15 5.35 5.54 4 ~8 191 191 191
16~20 3.81° 3.76° 4.08* §~12 223° 216° 223"
2024 5.10 4.39 4.74 12~16 259° 250° 259"
0~24 3.98 3.85 3.99 16—20 34 313° 314*
% Means with different superscripts in the same rtow are 2024 416 416 416
significantly different at P<0.05. 0~24 1,541* 1,525° 1,541

5) Aokt HH%H

7h At

Fu ol |2 84719 £F Al A AL TI
T 28,820 kal, T27- 28,524 kal, T3 7 28,820 kalZ T2 77} t}
E ANEFE 29 kalE A AF 5] 72 2HP<0.05)8 B
grhole 3t Ao 9FHRE 18FH /A AL RE A gF
5}917] wjZelela AZHETh (Table 22)

S Lk

£4717t To] WA HHFE TIF, 27 9 T3771
Z}z} 1,541g, 1,525 2 1,541g0. 2 T277} thAbal| =] A3
T MR e NETRG fojEos A 4Fs
RATH(P<0.05), ol Az 97 RE] 185 7R A=
& AgEelsadr] wEeleta AZHEr. (Table 23)

6) S4&
Table 240]| A &} o] 24ZFE 7] 0] A& T17 99.4%,

* Means with different superscripts in the same row are
significantly different at P<(.05.

Table 24. Viability (0~24weeks)

Items T1 T2 T3
%
0~ 8 100.0+0.00 100.0+0.00 100.0+0.00
0~12 99.4+0.56 100.01+0.00 99.410.56
0~16 99.4+0.56 100.0x0.00 599.4£0.56
0~20 99.410.56 99.410.56 989+1.11
0~24 99.4+0.56 99.4+0.56 98.9+1.11

* Values are means+S.E.

T27- 99.4%, T37 98.9%=% AlEFodbdo] wal E4% 9
Aot LA Ade ehix) gdgich

7) od=



Table 25. Uniformity
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Table 27. Total egg production(%)

Items T1 T2 T3

8 weeks 542 55.0 576

12 56.6 534 55.6

16 432 46.3 53.7

20 46.8 4.8 51.1
HIA5T10%] HYol Eol7hs TYEE Table 259

Al Bi= upe)l Zo] 123 o= TIF 56.5, T2F 53.4, T3+
55607 AAS APFelF T277) 71 wgke, 205
Holl = T1T 46.8, T2 44.8, T3F 51.12 200% A Y FI g
379 #d=rt 7HE sttt

AAH o2 dNE o AYFA7} oh2 FoAPFET
TLe AAEHR} rEE BolFa e, ol HY
Fo7t g Fol ks A EAEF BAL g8 A 71 o
ol dolt Axjz Algdr}

iy

1} A (24~5673)

ZAdE e ARAE FAg 277} 193392 v Tl
:} T17-9] 190395} 33U AA= oM, 200% & LF
5F T3 19479 2 T1FE T 479 AH et o 28 A]
H A= Wilson S(1989)0] 4FH ] A A FFo| 2 51
o Zitd# o] 204 0]9itt RngRTE 24U o
k3] whgirh. (Table 26)

Mo

2) FAreE

Table 27004 BE 2T o] 24~32F7 o] &2 Tl
T 524%, T2T- 49.9%, T3T 47.0%= AL T8 T3} o)
dgole TIFEc} felAdo e A o} P<«0.05), 5657t
x| o] A2 TIT, T2F 2 T377} 22} 69.2%, 68.4% 2
66.9%2% Foldgol ueh fd=prt vehdr] gt

7h BadE

Table 26. Sexual maturity (days)

Items T1 T2 T3

Days 190.3+0.67 193.34+2.33 194.7+2.19

Itemns T1 T2 T3
24--32 weeks 524 49.9" 47.0°
3240 80.8 809 81.9
4043 76.1 719 76.0
48~56 69.5 67.2 65.1
24~56 69.2 68.4 66.9

* Means with different superscripts in the same row are

significantly different at P<0.05.

==& 7l20] AATL.2 Table 2804 B ulel o]
T1F 69.1%, T27 68.3%, T3 66.8%=Z tfdFA3 TIF7}
VE gent S Ao nlds AR gl o
g} ZAARQl felAle BolAl &gttt

) 71g#e

- geEe T893 A 773
0.08% B 22X F3| Ao AlEF7h
ojul gt o] Heolx] ggith. (Table 29)

B N BTEE 004~
LHE Aot

Table 28. Normal egg production(%o)

Ttems T1 T2 T3
24~32 weeks 522° 49.8% 469"
3240 80.8 30.8 81.9
40—48 76.0 719 76.0
48~56 69.5 67.2 65.1
24~56 69.1 683 66.8

% Means with different superscripts in the same row are

significantly different at P<0.05.

Table 29. Abnormal egg production(%a)

ltems Tl T2 13
24~32 weeks  0.17+0.05 0.061+0.01 0.09+0.04
32~40 0.03x0.02 0.06£0.05 0.04+0.02
40~48 0.09+0.03 0.03+0.00 0.05+0.02
4856 0.02%0.02 0.02+0.01 0.01+0.01
24--56 0.0810.01 0.041£0.01 0.05+0.02

* Values are means+S.E.

* Values are means+S.E.
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3)

565F74A 2] W 5 Table 3001]14 B uje} 2o
TIF, T27 B T377F 22 61.6g, 61.4g 2 61.6g2 2 Al=
gy webd €3 Aol FAHL AolF Hol

e kgkor), o] Azt ulal GEL FAYR = A
£ Bk

4) AANEE

Alg 717F Bte] AAAES L Table 31914 Hs ubs}
Zro| TIE 96.7%, T27- 98.9%, T3 98.9%8 A A15 77k
#9491 Aolg Rolx| ke

5) 38 2 2ahe (YR
DAL Table 326149} o] 3457 e] A% 57
2 T1F, T2F 2 T3577}F 22t 98.0%, 99.0% U 99.0%, F-3}
2 Z}2} 92.0%, 89.3%  91.3%= A|Ezte)] fejA el
sol e vehiAl gske}.
ZHo] $HEE TIF, T2F B T377) 22} 98.0%
96.0% = 98.3%, H518-2 Z+2} 81.7%, 75.0% 2 83.3%F

Table 31. Viability(24~ 56weeks)

Items T1 T2 3
%
24--32 weeks  98.31+0.96 99.41+0.56 98.9+0.56
2440 97.8+0.56 99.410.56 98.9+0.56
2448 97.8+0.56 99.4+0.56 98.9+0.56
24~56 96.7+0.96 98.910.56 98.910.56

* Values are means+S.E.

of we} Ak xpe|F Kol gstert, 7L F
RS XA Astele AEE 2tk

A}iﬂ&l Py

FA Q] Ay g
u}.

= d7e —-%%%74191 =)
°f

% - g4 AF
)\-1 ]

324 Wyt
e 9B T
EMEEE R B

oJAQl Holi= YEhiA]
AE v FoIF T2THT} 2880] 83%%

4TI} saFH & MWl S o £ -&2 FH o A

Table 30. Egg weight(g)

2gtort AYFelP TS B
k.

A 1. 848719 AFEA 2ge] A7) AWl
A AT T Aojed 647 5 oislin], 2

Fote] ABYAFE TR12FAAA AZE 10% A
st A BANA 2077 STATA EeAE
AF2AWR)7t TITH2FHAA] AFE 10% F7HA21 F

Items Tl T2 T3 FAE At 2059 BEEAZ =2NINE HF2d
24~32 weeks  53.8+0.16 532+0.18 53.6+0.52 W)l Blted £ 55¢2 AA JFEH o, 24P
32~40 61.1+0.19 61.2+0.12 61.3+0.49 o2 2Pyl vlele 03~1.0¢ AEHJ 28 F
40~48 65.6+0.21 65.5+0.25 65.940.35 A2 T30 o2 A" FET 1.9~22% 3gEloen,
48~56 66.9+0.32 66.8+0.32 66.6+0.55 Z1EBEL 0.56~0.62% 2A EAsE Y, AANEL L T3
2456 61.6+0.13 614+0.13 61.6+0.39 F7 26~3.8% Egkth £ 24 QA= T377)

* Values are means+S.E. 2 AlF e dlste] 11.0~12.1545 ©] Bo] Ad4tsiddc)
Table 32. Fertility and hatchability
34 weeks S4weeks
Items
T1 T3 Tl T2 T3
Fertility(%)’ 98.0+0.58 99.041.00 99.0+0.58 98.0+£0.58 96.0-+1.53 98.3+0.88
Hatchability(%)*  92.0+1.00 89.3+4.33 91.3+0.33 81.7+4.33 75.0+4.36 83.3+£4.67

' The percentage of the fertile eges set.

% The percentage of total eges set.

* Values are means+S.E.
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