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Kakls 5 EPRE EEIH A ERH AR AR & - HEEEeR B E SRR M E L E 2 - BB 25 ARy
SEim B2 PR E#E (Isa brown layers) 160 € - {RICHBEERETE 77 oy 4 fR4H - H4H 4 =R > Sl FEOER
& (18.5 g/ & / K ) (H AR EMCHIEE RIS ~ 6al8 - R EEE 95 ¢ ARl » SPEHAH 7 FI9% HACH AR ERET & 73 7 Ky
A 4H 265 keal ~ B 4 273 keal ~ C 4H 281 keal & D 4H 289 keal - RESHART/K(TEX - B RLAEIEHE 16 /NI > HHiE7T 8
o 3 32 FEERAE R - BRI N E R FEER © B - FEEE (egg mass) ~ RIFERERHLE (feed ME,
kcal/egg mass, g) ~ EEH - EBHEERE NER - ENER - 5F - BHEHEESRGERESILY] - &0 hpe
ZINENS  WIERAERIEE - SREr > BER - &H  BER - ERENEFHSED A R (265 keal) 3
R EA R FHAH (P < 0.05) - aRIAEERCREELL B BEHIAH (273 keal) BEE (B A BRHE4H (265 keal) (P < 0.05) - g5
B~ FETE ~ ERAE - ZIRE - EEGE - EEEEALLY] - EEE - SRR ESBEOEERN & R M
R =5 - RelBpss R R EHE S 2 AHRE SR HUE 2 273 keal/ K/ & » BIWJ4ER RIFEER NHE

==

[aTug ==
RREEE © fenkiERE - AUEE - EEEMRE - #ELE -

REBTBIt R X T E G E MRS R 107 FEHEZRM B BT EEE Y 40,978,922 & ({TBITRE¥XSE
B 0 2019) - 228 1 S #E66 & s Fy )/ HE (Hy-Line) ~ 28 (Lohmann) ~ 47/ (Isa) ~ JE{# 57 (Hendrix) sRHHT (H&N
nick) 55 5 K fnfd - HALDUBREE RS - &1 4 i (PERBIBH#RE © 2017 ) - (REZRBEOD HEEKOE 2
BiE ERDARERT  —RMEAGHAEARE > 4L (FD) BEBRE - ABHEEENMELT > 25
mn AT B IR > SRR E > AR EGEREAT 0 — IR AL BRI
EOEE M BURIE - BBEA - FREEKX - PUBERETE » B RO R - EfeRE 2 FEERRREEK -
REERS - EERHRKREEERHHAREREE - FERARS @ #HEEETRS < HEEIGEU A ERERAR]
EAVEREES - MEENE B EEIZA R B B iR - BELE 2w - 65 - FHRii s RN E o8
HENBEOANZRBHNSEARE - 28 - HA - EERRILEB #EAEDOHRERT - HEEZR LU EEER
ERT - AR ~ 316 - |AFFEFAEEHIE S (& > 2014 ) -

Pearson and Herron (1982) f5 Akl EHE & & - HEHEMREZ ZEREE 22 E M/ - SFEHEEIME
8 EERRIICOE AR BB SRR - R REIUEN TS (Pym and Dillon, 1974; Pearson
and Herron, 1982; Spratt and Lesson, 1987) - EREEMLFER & BN FINESE » EALFERE 2 A1 5 S AL RE e AR A HERR
W R B EE 2 ERH S (McDaniel ef al., 1981; McDaniel, 1983; Robbins et al., 1988) HA[FZ{KXFHE
ZAERELF(E2R (McDaniel ef al., 1981; Robbins et al., 1986) = Pearson and Herron (1982) 5 » ATEZEAYS H L EERR

() 7B e T E T s AT e 555 2621 5f -
Q) TTER T G R SRS -

Q) TTEl T G e T -

@ TR R ER G EE SRS -

(5) #EA/EZE > E-mail ! jengyong@mail.tlri.gov.tw °
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HUE ST 270 — 385 keal 2 i » THZEEE GhES H A EREE Y HIT 24¢MER 0 - Spratt and Lesson (1987) 7R » 25
=ILFIEES HEERMINEN M - FEEEHEEFEENHRZES  EHELESM £ (Waldroup and Hazen,
1976; Lohmann tierzucht. 2016a, b) ~ 4B (NRC, 1994) ~ Z=EieiERiE 0 (Isa, 2016a ; Scott, 1985) ~ FEAHE A1 5 &
#7777 (Pearson and Herron, 1981; Pearson and Herron, 1982) ~ AL H%EE (Bornstein ef al., 1979; Harms and Willson,
1980) ~ FEE R E E L ES (Pearson and Herron, 1980; Hy-Line International, 2016a, b; Isa, 2016a, b) - € f& & 14 1]
R HERFZREEFESMIM ARG, 1994) > seBEFEEGHEE SRS > S88E 1.5 kg HEER 70%
B R ACHIAE RS By 264 keal » B EESILE E 90% 0% » R 7 BEEBEAIN 1% 289 kcal (NRC, 1994) - {F
RSN 15CHy » BRZAHBERZEE R 322 keal » BEFEREI 52 35CH - FRZAHRETFEEREE 262
kcal(Isa, 2016a) « £ 25 — 45 FEFEEMSE 2 AR EHTRAHHFETFZEE f 292 — 300 keal » % 80 FHE AL &2
= [ Fy 280 keal(Isa, 2016a) - FE G E A SR ~ BB - EEFHE R EENERF RS E - H
EEREEHAOREHAMER  HEHRENEBRMARZUARERT - Hit » AslbET @R B E &R
HEETREENINIZ - DIHRERRHLEE 2% -

MR T A

L slSaEhy e sER st
ARG ER{E F D RS in 2187 &% (Isa brown layers) - SBRERSE 2@ MEHT - MR 25 Bl E R il S
4 TR ECEHRE ERET B YR ERAH - R B HEERET 95 ¢ HUEIRL > (EFENHFRIREENE 18.5 g (Isa, 2016b;
Lohmann, 2016a) » B RAFIAVCHEESR & E T HI R 265 ~ 273 ~ 281 Jz 289 keal > sABREIRALAAITR 1 - Fratbani
—HEREEENEARREER - KB NEERET I - FREH 4 E5E > FEE10E > 5t 160 & - F5B R
8 48 > 2 32 RSN > SBRIIE RS —6 H -

ECQ N 1D

Table 1. The compositions of the experimental diets

Ingredients Metabolizable energy, kcal/day/hen
265 273 281 289
%
Yellow corn 46.97 45.17 42.97 4091
Soybean meal 36.60 36.80 37.30 37.70
Soybean oil 4.30 5.90 7.60 9.25
Salt 0.40 0.40 0.40 0.40
Dicalcium phosphate 1.35 1.35 1.35 1.35
Limestone, pulverized 4.00 4.00 4.00 4.00
Oyster shell 6.00 6.00 6.00 6.00
DL-Methionine 0.18 0.18 0.18 0.18
Premix’ 0.20 0.20 0.20 0.20
Total 100 100 100 100
Calculated value (ME, kcal/kg) 2,790 2,875 2,961 3,045
Analyzed value (%)
Crude protein 20.90 21.11 20.62 20.57
Crude fat 6.44 8.21 9.09 9.90
Ca 3.84 3.63 3.97 3.93
Total phosphorus 0.62 0.63 0.59 0.59
Methionine 0.41 0.41 0.41 0.41
Cysteine 0.20 0.21 0.23 0.18
Lysine 1.11 1.17 1.15 1.11

* Supplied per kg of diet: Vit. A, 10,000 IU; Vit. D;, 2,000 IU; Vit. E, 25 1U; Vit. K, 3 mg; Vit. B,, 2 mg; Vit. B,, 5.1 mg;
Niacin, 30 mg; Vit. B, 3.65 mg; Vit. B,,, 5 ug; Biotin, 0.1 mg; Folic acid, 1 mg; Calcium pantothenate, 10 mg; Fe, 30 mg; Zn
30 mg; Cu, 10 mg; Mn 50 mg; I, 1 mg; Se, 0.1mg.
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L. sEaEhY) < tiE
ABEs R EEEeBEEE LY SEANEGEIRRAEE > WA VEREAMESH E - T 28
H(E R EESE - ([ B S SERY A/ NS 24 cm x %5 30 cm x (5 30 cm » BRAE T 16 /NFEHE > S{ESEART /K ERATER -
RPN R T —RERES » FH DT ETERR > TERESEER  EEEANE X - EPIEE (egg shape
index) ~ ZEF¥BHD (L ~ a ~ b {H ) BAERGE (98% ~ [EEAEEA)) ~ &G (L-a bl ) HE - SEHEER
%8 (yolk index) Kz EL ~ &5 H ELGIEAZE X Bifi (Haugh Unit, HU) S B MR - Al 4 FHIE —20 0 et
Epat R A T B E -
L HIEHE
() HEEZL
3l e EREa e Rk Bn st R PR E (M I DR e AR B L = S5 ReEE —FAMAREE -
(i) EEEEMERE
Halpma2atlinss ol - SRS EN S HE SR RIE TR » DETREE HEER (hen-day laying
rate) o BRI EAE I RIEEE EBATE | BAER P ER > DUETTEERE (egg mass) i1 H - EHEER (egg
mass, g/day/bird) = EHEER % x HEH g °
(i) #EEME
4 BME SRS - ERBOEERSE - EFEO - HE - SEHEESEGELA - ET L
S BN BB E IR — 2 - HIERR 15:30 WS H & NHVHTEEZEE - W USRS 24 /NG NI B 2R
> DIEFR KR (Mitutoyo, Japan) & & 2 R R ER » Wit B EPIEE (EVER /& x 100) 5 3L
FHex 251 (NR-300, Nippon Denshoku, Japan) & &7:% s 0% » LLCIE L, a, b HURER NEHZ
B LEMRERZE  a BRFLAOE > b EARSEOE - HUERSEEES (FHK, Japan) JIE &7 8%
FTFER R ENEYEN B E NE G (FHK, Japan) &2 F » DI~ RONEREE D PES SE M ES
B DETEESER (EHESE / E=5ERK) > WK Silversides and Villeneuve (1994) 2 /A EHHEZ I HEAL
(Haugh Unit, HU) » BT HU =100 x log (H — 1.7 x W*7 +7.57) » sy H BEE = (mm) > W B2 EE (g) °
ZEEHEARNEESER - MITH 2 SR ERIEETERE - WARERE > 77 hifE il -
LRl 7R 8 &I, (equatorial area) £ H{—¥H &R, » DABIBKImREAY &R L 5 (FHK, Japan) | &5 9 ERLE
& (mm) (Nordskog and Farnsworth, 1953) - (DL FJHI&E > #id8 > 2RI ESERE - ENEHEESEE > H
Ty AE TR HAG#EE > BRI -
IV. &t ot
B E R SAS (2014) 4at 70 M 2 91T — A &R PRI A2/ (general linear model procedure) #E1T 5347 » il
PURINE T {8 (least squares mean, LSM) JHIEE » FLli & R FHAH 72 S AV -

SR ELET R

L FEEMRE

2 2 5 E A pe A e = W SR A B R EE R A FR MR RE 2 P - SR R ZAHIREERET E Y 265 —
289 keal ] » HESHEHBISET RWHHAZ ZE - HEHEER - VIHEEREHEESE Dl A JRHIAH (265 keal)
B RN HA & A (P < 0.05) - FEEHIRIEE EXCRE (B | ¢ EFTE Z GRMUH sE S #EE ) DA B R 4H
(273 keal) BAZET A JEERAH (265 keal) (P < 0.05) - PR {R (1997) #51 » & H A BERHE /7 240 — 290 keal
fl - SRR R) 1 2 7 A 25 S BR BRI R Il i o 8 - (H AR EE R e by S HIT B (U RE B L E B i 8 10 -
Pearson and Herron(1982) 751 » PITEEEAYAEH (A REREEUE /172 270 — 385 keal [ » FEHFES HAEERMHUENY
IO 2 4PER I - MEMZ R REETT > EERNEN RS R EEMTREN  EEXgEEERNE
NS (Pym and Dillon, 1974; Pearson and Herron, 1982; Spratt and Lesson, 1987) » 55 McDaniel et al. (1981) %
McDaniel (1983) Z #&: 51 - SEREMLER R EIANFINEE - EEEEZL R S Es M B E SR - ER
anE AR RREER - NRC (1994) Bk 2 HREHENEER 90% I KR 2 BN EmEE F 18.2 g » UG
RERREUE £y 319 keal © Isa f@Rt SRS 18 HE T HE AWIEE - 72 21 FHEREAA (FEESE 4 A ) #EASEE (85% LA
)25 = 32 IR P EER R 94.9%  HIEER 608 g MPUEAEERE S — 12 B EERIE
SRR 94.2% 0 EIGEE £ 59.7 g o e SEHNVIE — 45 i 2 H eI E AR IEAE 266 keal DL | >
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HAE 5% mEEARZE 28 JHle 2 ARG BN /I 20% (49300 g ) (Isa, 2016a) - [fiAsAERAE & ERET &MY 265 — 289 keal/
hen/day [ » A s ERIHR &40 PR Y RE B I (34 EE ) RAE » BRAHZIGE /MY 52 — 93 g [ > HA&4HH I fite
BE AR o MAREHN 25 — 2 AR ZEABETREE R 18.0 g/ K R#BEFREE S 292 — 300 keal » {HIRE
BFFE I'CHBMERZEER(R 3 keal » 1727 — 35CH » (CHIREFTRZEE N 262 — 294 keal 2 [ (Isa, 2016b) ©
MeE SR ERNEE R EOETEE R 185 g HFEFZE K 250 — 277 keal (Lohmann, 2016a)
AR Epsh R  ERICEEEH(ERFEM T B E A E 25 — 32 Al ) BRI EREEZ 273
keal/ X / EBRIEESIFTFE -

F2. PO ERERESE (25 — 32 i) (SR e HEEEE B E
Table 2. Effect of metabolizable energy intake levels on egg production performances of cage Isa brown layers during 25 to
32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen

265 273 281 289
Initial body weight, g 1,685+ 70 1,688+ 72 1,683 67 1,682+ 76
Initial egg production, % 8614 8714 8614 8714
Initial egg weight, g 523104 525104 522%0.5 52.6%£0.4
Avg. egg production, % 799 % 1.8° 9491 1.6 88.0%1.7° 93.6+1.5"
Avg. egg weight, g 57.7+£22° 59.6 £2.3° 60.1£2.5" 59.4+2.1°
Avg. egg mass, g/day/hen 46.1£1.9° 56.611.8° 529+2.0° 55.6+1.9"°
Energy efficiency, ME intake, kcal/egg mass, g 57103 4.810.3" 53103 52103
Body weight change, g 80f 16 52%15 93+18 63117
Mortality, % 0 0 0 0

" Mean = standard deviation.
"¢ Means with in the same row without the same superscripts differ (P < 0.05).

II. EREH B ERE

EEEIIGH A R H AR E R SR O ER N E 2 EYIRNER 3 - S&REN R AHRER
BAIE Y 265 — 289 keal [ » ¥ EEFIBH AR B A2 - EREAENIT— M A bR 2 — -
SHE B SR ELARENSEHEES  HOENTHEZR KBFERE (protoporphyrin) » #5178/ MR IRET &
FHAL AR - [HRREN S ENERBEACZ ARV G - IS BEALEATE 2 FMethE - BhEloReEHn
EZER  FRESEDHIFR 59.1 ~ 44.6 [ 16.1 mg/kg « EREEZFLN T ERE - FEERE D IENRE
AR A E G » EHENESR] 3 — S/NEHEERE T o DS /7EES (reflectometer) #EFTERCHIER - & ERR
BHERES > RATAEE/ DAT LA Y ESNREE U N - Y - B ERBEERNT RSB » PR CESrEEEOK -
HEEAVEES & 100% @ RIGEELSE 38% « ERMNBHOZHE (SEEER) - Hie (FEREmmeEsk - L
HZ 40 HlDUR - SLHEBHE ) ~ B (PR E B KTk e S (SRR R ) KEIH - EREE (ER#*
S EZENIE TN/ ) ~ IFEH BT EN IR (ERREA R T SRR A IR A e IR R FE B I s03% )
fAEAUAE (EEREAVBH I LABERT > P26 > U ) (18 0 2007 ) FEL MR R E - WHEH e BOR IR B GE
ERERE > B AG  AR 22 -

SRR S B R R S AN AR N S A H B U R (4 - ERGEE REEEN — EHEMERT ZEE » —
FELLER S AN 5y BT R 2 25 /00N T By BEAL - Isa #87R 25 6 T+ (2016a) 2 S S5 V-4 > Bk 58 % B 4.1 kg/em” »
Hy-Line W36 EZET-flit (2016b) FErr » EREIEMEF 32 MEAH B 4.16 kg/om® - HLFEFE I IIMFR(K > dEERT
4.28 kg/em® > [ 2 80 HEAIY 3.91 kg/em® » EFRRIEFE Ry B rt LR EAAIA LM EATS ~ BE - — BB ERERE
F50.26 — 0.36 mm (3 > 2001 ) - ERHE G2 HEE LM - Ff - RS RERHIC T ERZFZE (Bar ef al., 1999;
Anderson et al., 2004; Khajali et al., 2008) - ZE7% & Er A — G2 ELLBIRY 10 — 13% > LE{EE ZHEEEH - 6
M R AF BRI (% > 2014 ) o PRELER (1994) F578 » EAFEACEHTAE 221X 2,700 — 2,900 keal i » ¥ EREE &
R A R (HEE AR S 14.5% BB H 2 ERSEE AR E A E 17.5% H(K - BMRER (1997)
TR > T HEEE 240 — 290 keal HFYCHTRE ¥ SRR S R SRR R T W B E R A - 1 (2007) F5 TR &R E
AR ~ FE - RS (RSN s ) ELE - $SREESIEN A/)N ~ ERAERRRT - EEEREA - SRIEEHE - R
i R IRBD RS ERZNE -
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3. PO ERERAESEN (25 — 32 i ) (SR E 8 HER TR R mE 8
Table 3. Effect of metabolizable energy intake levels on the egg shell colors and egg shell quality of cage Isa brown layers
during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen
265 273 281 289

Egg shell L value 61.3%3.6 637155 63.6%39 63.815.6
Egg shell a value 17419 16.7£3.4 16.1+£34 158%+3.2
Egg shell b value 25.0%1.2 23.7%19 23.8%2.1 24.611.8
Egg shell a/b value 0.69 £0.03 0.70 £0.04 0.68£0.03 0.6410.04
Egg shell strength, kg/cm” 41%1.0 44108 40113 40115
Egg shell thickness, mm 0.3910.04 0.3910.03 0.4010.05 0.3810.04
Egg shell rate, % 12.7£1.3 129%2.0 12.1£1.3 11.7£1.1

" Mean * standard deviation.

AREEREUR - (EFARCEES B B 5 T @t S E B R 2 AR AR AE 265 — 289 keal [}

EREACBERLE RS E A - AR 2 EEREUEEE 265 keal DL HRIT]EMS BT 2 ERLE ©
I EBH O R E = E

4 FEE AR R H R EREEB O R EENE ZHE - SRR - BRI AEERET
R 265 — 289 keal [ H E=BHOBIE S G EE T - HEREE REHSEERDIEKEEE 265 keal
FRFRAH » BAE RO At PR EEAH Ry 5 (P < 0.05) © Alkan et al. (2008) 2 #EHDT - S = [ B AR B S E R R 2 AHRH
PEEAR - HEEE TS 2 HTR S - E=GEN ANE AR - JREEZ R B AHEE SHIREYE - BT
LB & RN R E SRS 2 FE (18 0 2007 ) - AR B4R 2 s (A BUI1E 0.40 DLE - B
—EREHTHIE -

FEEEMINEAN — A EEE (4 — 6 (&) UIE - EAEES (491 — 1.2 E[E) ZHE0E - fEIRIEE
B2 R e/ NIME Z (& - R E R RS AT FRAR E TN = - HAS S H AT RN > BRI R - B
FAIE T ERIAEN (7 — 12 H) #5 Al > EYA 86% MINEE K HEIZES — 9 H (1 2007 ) -
Spratt and Lesson (1987) f5i} » ZE&=E K E=LAIMES HEERMIEM MG - EX2RP M E=ECE
MBI EE - Em BT E TEABE - RERN AR EEGENEREEAITZUE (EER
OE) 5 o MEEGE BLAE EE IR S BN EFEAYFEE (Keener er al., 2006) » i A B = HBUN
0.36 — 0.44 (FEERBEEHRIT © 2013 ) - EEHEHFENSHL > ERGEELEFRBEREINZTEK » HEEAET
ENRHEEEBRRE S - BHEDN pH B RREER/KE(LAEVIRG o TEIEE GBI H LIRS
WESFTA MBI E N E—2 - EEGEEZENFREEDRENEE (IrEREE S bR ) (18 - 2007
) FEEBHOHEREDHBEENGEEM S 2 —EEIVER  HEEX HhEFRBORFNHESEHEES - A
SNBIROTSE o SRS ABH O IER IR BB RAIRGAL i B ER BB O — M MR AR R E =B B EE ()5 (Roche
yolk color fan score) #Yy 7 — 12 4k fi] - S OERYII 7 — 9 4k - AL EE=EAIAINTY 9 — 12 4R - EINE
wEH L BRI B HIE 2 L EAYHRIGREUE -0.898 » Bl a {HAVMHEA(GELE 0.963 » B b (HAVHHEA(GECE
0.953 » Eil a/b {(EVAERBAGECE 0.996 - B2 R FAE K EFHE L R s e A4 TR AN = B4 G
ZREERAGRITTIAREY (78 > 2007 ) - SV E R AT T EESEHZEE % (carotinoids) » [T 4HEH 22 B AR HAH B AT
73 st 48] 2% (carotene) FIEE T 22 (xanthophyll) » #5528 S A4l 7y fs TR = 2R BUIEE = 2 (cryptoxanthin) ~ #5s
2 (lutein) Jz F K258 (zeaxanthin) =ff - e AV ZE & D lutein 525 > {5 63 — 76% » HZE zeaxanthin > {5
15 — 32% » 55 =42 cryptoxanthin > {5 3 — 10% » fx{& & carotene » {5 2 — 4% » E.tf carotene I cryptoxanthin B
FEHEA 2 AR EARYEEENY 10% /245 » 1 a-carotene 2 cryptoxanthin 22 442 2% A %4 J1 2 A B-carotene 1y
—H (F>2014) - BTHEIERESHEOILGE 9 — RENESEE  SATETHESZSBNEAER
18 — 35 mg o [fEHERI I FRHAEL R 50 — 60% £ FATERTHESEZSEEL 10 — 13 mg » i
Al PR SRS B E S TR & R Z ERHERE - B bt fr A0 2 20K B BCE )
BYVERIERN - EEEBOTEZEN T EHES RS EZENTE SIS ENEAEESEER - g
IR R AR T s B B T RSP B PR I & S R AR S BH Bk (4 > 2007 ) -
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F 4 MEREERAEEN (25 — 32 8l ) AR EH ER R ERWE 28
Table 4. Effect of metabolizable energy intake levels on the egg yolk colors and egg yolk quality of cage Isa brown layers

during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen
265 273 281 289

Egg yolk L value 56.1£1.9 58.0%22 575122 569129
Egg yolk a value 72%1.1 8.1%1.9 78%1.5 67115
Egg yolk b value 27.1%29 285132 27.7t2.5 278132
Egg yolk a/b value 0.26 £0.02 0.28 £0.03 0.28 £0.03 0.2410.02
Yolk height, mm 179108 18.6£0.8" 19.1+0.8" 18.810.9°
Yolk weight, g 125+1.3 13.8%£1.3" 13.9%1.0° 13.9£0.9°
Yolk index 0.46 £0.02 0.46 £0.02 0.43£0.06 0.47%0.04

" Mean * standard deviation.
" Means with in the same row without the same superscripts differ (P < 0.05).

Iv.

Ao B 2 S5 RBUR - R EEEIIRAE T et EE A B R 2 B RE R ENE /1Y 265 — 289 keal fHIII A & 522
EEBOHEEGE > MERZAHEERIIEE 273 keal DL LAIERENESENEHSE -

EVfaH - ZIREA - EOEA R ESLG]

B I AR R G B B AR S R AR 8 - B EINEAL ~ EO LI REEILPIZ ZETRNR S - 45
FEUR - (AHHAE R ARET R 1E 265 — 289 keal M ET/AEH - O ZINEAL ~ EO ELPI R EE L FITMAAE L -
RN EIP EZ 2 BRIREY - R HEE — BN mEE L — - —REPIEECETE 72 — 76 INEEN
HBIEE - BEPBEREKEIHERNTE - Mg EENRE - G5 ME - FEIERE LS F s -
BT HVE A B mE EAVE S - EIPER R 23 ~ il R E  — R SeELEZ &P
FEEONHEME - HigEamiE 2 S BEEFERInmE ] - 0EnfE Y SERERAEN ZFi T2 o mH
Gt R R BT I R S TR R B B AT R A R & (1 0 2007 ) - EH B RRETH H S REE
HAE LR - EORREN - B - ZHERAREYEAE - HPREEAME(LEE HEHED GBI
SEREAMFHE - BEEENTEEE SIS - iFEZ EQGELII 0.14 — 0.17 » ZCEALAIR 80 — 90 -
ZREMARNEANSEAR - REESLEAHESHRENE - FrlEEEG AR ERNE B G a et
8 o —MoRFSEICEAZE 79 DL EEYI RN A &) > 61 — 78 Fy—4&) » 60 DLUTRIFI R — 4 (United States Department of
Agriculture, 2000) °Isa #&7 E ZE T (2016a) jA EEEI 2 Z21C B 7 £ 82 » Hy-Line W36 & #E -t (2016b) ZE7~ »
SEICERALTY 32 AN £y 93.2 » HEEFUHCIG NI AR - EHRIERTRY 98.0 - [ 80 HHCHY 85.0 - R mE I EhE
R G AT s - AR AR S 0 NIV IR Y f ~ Rle - RE - GRHECTT ~ B R AT R R
522 (45 0 2014; Roberts, 2004; Khajali ez al., 2008 ) = ZEELAR EZ 0] 73 =477 » BIERL (LUEEERN 10% 0 £
By - HoRH 98% RiBaS ) - EE (KUMEEEM 30% > &7K5r 50% ~ FEHR 35% ~ EHEE 17% -~ fift/K{E
EY1%) EH (FMEHEER 60% > &7K57 85% ~ ZEEE 10% ~ kKL &1 0.9% ~ i) 0.6%) (James et al.,
1998; Roberts, 2004; Hunton, 2005) - Scott and Silversides (2000) 15 * #arkEZE 2 E A LA AR EHE A= 0 {H
BB A RS B (K > HF Isa B2 HIFTEIR - Isa @Rt B S H17E (1 B Isa AR EHEE © &S
BB RE N = AL Isa HRERE MK - Silversides (1994) AIlfEH » & ~ HEE ~ EHE - HRE - EHSNER
HrEzaAtee s  HihEE - S0 EEELPIEZ RS Inm L7 S8 - ZIREN - ERRLOIR
& I ELBIRINRE Bl O TR < MR AR (1994) 157 - flfe e I E &8I0 14.5 — 17.5% [ - GHEE & &% 2,700 —
2,900 keal Z[H] » ¥ 8w B R A SE L HNG BIE 2 o HMRIR (1997) Z &M H R 11.0 — 18.5 g Y&
HEEA G EESLY B HNAHERNE T EERILY] - B AEHERIER 250 keal & » HE
w LEOIBEE (R R AL 280 keal DL EF - A ER 2 (ASEE 2 RER/ N » AIRE BB s L plfmdE = R 2 R - A
Bp 2 GSRRUR - REEEIRAE T ek B R B IR 2 (U RERRHUE /1Y 265 — 289 keal RN A G BTV HEH -
EHZEREA - EALOI REREIEG] > R AR AR 2 265 keal DL ERIAES B 2 SRR EN
ZEEREALL -
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Table 5. Effect of metabolizable energy intake levels on the egg shape index, haugh unit, egg white and yolk ratio of cage
Isa brown layers during 25 to 32 weeks of age laying period

Items Metabolizable energy, kcal/day/hen

265 273 281 289
Egg shape index 78.8£22° 782%1.3 773%3.5 78.813.2
Haugh unit 86.1£7.4 87.0+4.2 874197 852179
Egg white ratio, % 655124 654113 655%1.9 659%1.7
Yolk ratio, % 21.8+2.3 222%1.6 224116 224%1.2

* Mean * standard deviation.
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Abstract

The purpose of this study was to investigate the effect of dietary metabolizable energy (ME) levels on the egg
production and quality for brown layers raised in cage. A total of one hundred and sixty Isa commercial brown layers, 25
weeks of age were randomly divided into four groups and provided the average daily ME intake for 265 kcal, 273 kcal, 281
kcal, and 289 kcal, respectively. Each group was fed with the isoprotein diet and restricted the diet for 95 g per day per bird
(18.5 g protein/bird/day). Laying hens in each group were allocated into four replicates with 10 in each treatment group.
Water was supplied ad libitum and photoperiod was provided 16 hours per day. Experimental period was eight weeks from
25 to 32 weeks of age. The egg production, egg weight, egg mass, egg efficiency, egg shape index, egg shell colors and
characteristics (strength, thickness and ratio), yolk weight, height, colors, ratio and yolk index, egg white ratio and haugh
unit, were measured and used as parameters for determining the ME requirements. The results showed that egg production,
egg weight, egg mass, yolk weight and yolk height of group A (265 kcal ME/d) were significant (P < 0.05) lower than those
others of the groups. Egg efficiency in group B (273 kcal ME/d) was significant (P < 0.05) better than that of A (265 kcal
ME/d) groups. The body weight gain, mortality, egg shell quality, Haugh unit, yolk index, egg shape index, egg yolk and egg
white ratio, egg shell and egg yolk color value were not influenced by ME intake. In conclusion, the daily ME intake at 273
kcal was sufficient for normal egg production and egg quality of brown layers in cage during laying period.
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