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&, WbRoERGSRG 2 HEN S &, IR EY»E L <
I (Bigot et al, 2003), RO SEHE RO (Halevy et
al, 2000) R Wb & CHEREDOZAL GRS, 2018) 3k 2
5o ZORKIZ, WALEOFEEHG G ORMIBORIEL, Tuf -t
FORRICEREY G525 2PN TWLA, LAY —k T
DR EIVFENG- 2 5 HIIAHTH %,

—F, BEFEOZHRETICBI LAY - 704 7 -0
O TIE, BBEEICBITAIRELMELIDO—DOTHL, B
BETCHELLAY—TIL, EINEOKT, EilEROHD,
O WIIREDIR TR Z 5 Z e hmEsN T b (Emery
et al., 1984 ; Muiruri and Harrison, 1991 ; Mahmoud et al., 1996 ;
Balnave and Muheereza, 1997)

MOV A Y =12 B SAaMHEOHIR £ 72 S FEh ogESR
OFIRIE, LAY — O & N EINGR IS 2 T T 2
En (Leeetal, 2007), AWFE T, FEHGS- OB H kO E
WSL A Y — OSBRI, BEINEGRE, B & OUIEICRIT TR
BAFNRT, 72, MIUNMBIZEFORKIRA R <, SimkEH A
Fifid 5 &, LAYV — OB, #ENsE, EES, 2560
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VRIS RN B 2 By SEERIC B3 2 BN B U Mt L 72 O
1Ltk 24 BERI LA (0 i) oY 2V 754 MEr+ 20 W~
VA REERIERLA LD EEA L, B R R 5N O B HX
HETHHL, MBI L L CERICH W, EAEKICAELY
IR D L1022 KIZHT 7z EAERE (0 HER) 205
AR (HAIESE RS AL, L) OS5 2 Blis L 721X % 5 i
X& L, BAKIZ 2 HE ORI 2307, FEEOGS G %
2HEE CREOE X ARBIEX E L, dBXIE, 0 HE 5
BB LOKET HHEBER S 72, BIEXIE, 2 HfiE <o 2 0B
KOAKREIES L, 2 Hiloo o FEHES- % A L7 #1%, fRs &
OKE HRER S 72, 72, WX E L1 #5161 O E
TR 217V, EIIERAYEE L7z 161 HilmDlEL, 150 —
TEBWTHET T\, 24+1T O@iRET T 1 H8M 0N
WA BT, 168 Hls CREINESHSE L 22 £ 9124
K& &S HI2 281250, Flio#ic1 Bd 7z 32+41T T 8 il
(PRl 10 B ~"T72 6 ) OBIEIEXTT o720 Z O, 2 MM
FEDRES, EINE R, O ONIWE AR L 7o E72, REIZ 45
W E I —EE L, R LIBEE 4 800 —EE Lz,
BHE, HARFIZEERE - REIHEV, 4:8#5F CIEHA, 480
SIdh g B XK, EIBAMAR L E I O T O I il
B2 L7z 182 Hiin T 5 BEM oM 2 %5 C, REZWER,
WBEIC & D BRI & ATV, M2 UL 72, KBRS 2 BRI L 72,
B, =7 ML, AT AL CRAETSEG T CEE L,
2. BIOAR

I, M H 9~10 B2 THT W, L L 72905547 £ ¢
AT CRAE L 720 IIE B L OINHER % 220 CRHl,
PRk O AREIR & T v 4 A 3 EPTEY, JIRYE S (B
Beaastt, ) 12Xk o TRHMIL, PaMafEL L, s e L
Too TDOR, Uik E 24 FEHWEER S &, W ERE L Lz, N
2= M, JPEE OPEEER) (81 L2k, )
L CREINAOE S 2 5HI L, Molnar etal. (2016) & J5ik:
WL DEHB L7z oS, BRI FARMEHL GGHIL 72,
JWIEAREL, KRR, INREEEIREE, M, IGREm L DAL
72 (Guesdon et al, 2006 ; Molnar et al, 2016), %5 (CR-
400 3= 3 /08, B ARVCIEOBE (L i), R
(a* ), %o ONIHEE (b* ) ZWE L7, Rl 3 KET
17T-726

3. KBEBFORDEIE

KERE L, B L A2 S &, EHif v Fa
~N—% — (NDO-400W %! FUH btk ok, BH0) 2T
100C, 24 BEHIFZEE L, BEEZHE L7, v, Kitgx, #
H (T-351 & Rz = a4, W) #HWCTmiEL 7. HEH
EL7D DRI LK E % 05g 9 2FF= L, 110C T 3B
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MEL, #YEErEB L7, 52213% & 512 600C T 2 E:ihn
B, T —4%—hmT305HolsR, REETEL, K
mami Bt Lz, Z20%, 52312480 ddH0 2L,
E5IZ6NHC Z 1mlRINL 720 Z D%, ddHe0 T50ml 12 X A
7w L, ANVYT LA E-FA T a— (HGHBE TR S
W) ZHWTALY Y AE®EZIE L.

4, MFEHSOHANDILBLV2B-ERFOFTELZI2 DIE

EDHF

MAEROH IV 2EEE, AV A E-F A T 32— (DG
P T ZEMRASHE, Hul) ZHWTHELZ, Mmoo 25-v K
OFx ¥ 3y D3oilllEEX, COSMOSIL Cholester Packed
Column (4.6IDX150mm 77 A 7 A 7 ¥kl &4, 548 2 Hw
TH#Efkr o~ 279 7 1 — (LC-2000Plus % H ARG, #
) X DIEL 72,

5. MRETRHVEEAR

MER, PHEAERERE TR L 2. 7 — #1d, Student @ t B
E F 72T ICENE 3 T & BT L 72s BT TR EAE
AT TR0 5N BA121E, Tukey DT & ) L E I
MEZAT > 720 P<005 ZMATFMREE LTEKL,

BRELUVEZR

RS- ORI Hisld, FEIC & RAT L7275, fE
K5 bAA H n & B & ORIZIZSCEAER IR S e oz (M
Do F7z, fEHGS ORI AEN, EINM ORI (WD
i, WIEERERTE, FEURE R, B X OISR (BB L ah o (B
Do T/, KBFFEICHT 2MEHEL, wHHEIXAY 145 Hiis, (EiE
XA3146 His e 20, Y207 74 bOREPEHRTH 5 145
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B 1. fEHES- ORI H#AT L A ¥ — OEEIC T3 %,
PG EERE (n=10), HfEIEFHKXZRL,
BAIBEEXZRT,
F 1. SSRGS O BIAG H A EE IR0 ] o B B SR 12 BB
W
X R X JEIE[X
WERE (H) 144 .8+3.2 145.6+2.7
WRERRE (g) 1455.5437.2 1427.6429.6
FEINER (g) 53.0%1.0 53.440.9
EEIREE (%) 85.7+2.6 88.3+2.7
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# 2. fRHRG OB H G & B HURIEDTEEINRGE B K OEIEERIRT I T R
- - JEIE 2 KHIEH
SEiRi B SERiT E=E L
EINER (9 55.0%£2.2 52.6+1.3 54.5*1.4 53.9£0.6 NS NS NS
I (%) 93.84+3.8 92.7+2.7 98.8+1.4 90.6+2.9 NS NS NS
fARHERE (g) 1635.6+140.2 1242.6£75.0 1577.7£159.9 1444 .5+£166.4 <0.05 NS NS
AR sk 2.0£0.2 1.6%+0.1 1.8%0.2 1.9420.2 NS <0.05 NS
SRR (n=5). NS, not significant.
% 3. FUEHRG- ORG A & BEREAIIOTERE, s, B X OBIE O@I KT A
JEUE BH ZXHAEH
BRI BB B EE
E&# (mm) 52.9+0.6 52.8+0.3 53.8+0.3 53.6+0.3 NS NS NS
45 (mm) 40.7£0.3 39.5+0.3 40.2%0.3 39.8+0.2 NS <0.05 NS
NyL=v |k 89.0+1.4 85.2+1.8 87.4%+1.5 89.1+0.8 NS NS NS
IR ER (g) 33.6+1.3 31.94+0.8 34.5+0.9 33.41+0.5 NS NS NS
I ERE (g9 13.6%0.1 13.5%0.1 13.6+0.3 13.2+0.3 NS NS NS
P ol
L 56.6+1.3 55.8+1.3 56.2+1.2 58.0£0.9 NS NS NS
a* 8.1+0.3 7.6x£0.3 8.1£0.6 7.4£0.4 NS NS NS
b* 51.0£1.3 49.1%x1.4 50.5%1.7 51.2%1.3 NS NS NS
FififE (cm? 69.24+1.0 66.5+0.7 68.5+0.5 67.8+0.4 NS <0.05 NS
PRIAREL 76.9%0.6 74.7£0.4 74.7%£0.5 74.4%0.6 <0.05 <0.05 NS
JHE (um) 43.8+0.7 40.3%0.6 42.0%0.6 39.8+0.4 <0.05 <0.05 NS
RN EE () 6.3+0.1% 5.5+0.1°¢ 5.940.1° 5.5+0.1°¢ <0.05 <0.05 <0.05
SRR (g/100cm?) 9.1+0.1 8.24+0.1 8.7+0.1 8.24+0.1 <0.05 <0.05 NS

TRl EEAERE (n=5). BRI FEMTHEAED Y (P<005).

Hi L 1ZFAETH o7 INHORR LY, RS OB H
WX, LAY —OFEEINZIES S L25, EINFGEO H R Il
BT E L W EDVRIB S N,

35C O IELE B T2 2 FMHMRESE L - FEBRIZBWT, LA
Y — OFFHEIE, I, 25 CEINERSMAT A I LA
N T b (Emery et al., 1984 ; Muiruri and Harrison, 1991) o
ARWFZETIE, 168 Hl CRHHEIX & RIEIX % X 512 2 BRI, A
F OB (32£1C, 1 HbD M) 2470720 £
KR, BEEMEIL, EINER L SURIEOREES A RICED S
(52), HEINRELFRENEICREY S 2 o7 TOMHBL
LT, ARABRDZHBNESEMEDTATIIGE & I L TR0 2 7 5ot
o/l HEZOND, —F, FRRSOMGHE, #EIiE
w, EINES, 7 o NCEREERERIITE L o 2h8, fEHE
PR aFEIT S8 (K2, LALad s, RERTIE, #
PN, EINEE, fRHERGE, 72O OERIZESRERICHEHE SO B
TG H i & BERAE L O HEAERIEFRO SN o7z,

fiEHG G- OMMG HEmIE, JIORE, B HNrya=v b, GIF
BLOWEER, WEOGMEISEEL S 2 o720, INERE,
PRRE, WCMRIRE R, e O NIUIMBE E A EIHA S8
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NS, not significant.

(£3)o —7, BEEMEZ, IOME, JIRMRE, T, w50
i, b NI R E L H B e, 72, WRINRE
EE2E, FEHES-ORG HE S X OB BB EDO R HAEH AT
b7z =7 M) ZBEEET S &, BEIMRRO LA EZHZ 572
O, REoMESIERL, MEAHE2 5, 2O/KE, EEROR
JEAS LAY | WS & ) RN OB S s (Wolfenson
et al, 1981)s — /T, JIERIIENO M EIZEILL V72
(Arad etal, 1993), INFRLIERANE & 2 IR LD /1 v 27 A
TEJE R CO I XA RN T 3% (Arad et al, 1993 ; Usayran
etal, 2001)o F7z, BEJEIEICL Y =7 M URNTIE, IR T
VAU —Y ARG &R SN b (Mahmoud et al, 1996) . Z D
B, INRTERRE DIk OB g A A AN L, RIS
GEREEHI VDT AL NVORT DRI 2 (Anjum et al, 2014) .
IR BT D BEENEIC & 2 IIRE L P i O T 2580
LNz b, IO EE S N Cw L TRENE 2
b5Nb,

ARG G- ORI H L, MR H v A L%
Mo 7z, MMERO 25-v KO X ¥y 3 v DI EET FEICK
TEE (R, WHMEy 2 D3E, HILEICBTAHILY
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F A4 fRHAS-OBEH# L BEEBESIMEFOA VY AB LB FOFI ¥y 3 v DI RITTHE
*f FRIX JEIE[X ) ,
‘ \ EIE BE RHEA
BRI B T I B
HIV ™ 4 (mg/dL) 12.740.8 10.840.9 11.7+1.9 11.5+1.6 NS NS NS
25t a¥ ¥y 3rD3 (ng/mL)  20.8+£0.5* 17.94+1.2% 17.740.5°  17.9+0.8%® <0.05 NS <0.05
SEIME L AEHERREE (n=5). BRI XFHTHEEED Y (P<005). NS, not significant.
% 5. FRHRGS-OBIEH & BHRIED RIS OTRE & s R
X R [X JEHE[X
\ \ EIE BH ZHEH
T I B T I B
FiE (mm) 0.740.0 0.6%0.0 0.6%0.0 0.6%0.0 NS NS NS
FE (mm) 7.3%0.1 7.540.1 7.6%0.1 7.540.1 NS NS NS
BEE (9 3.940.2 3.740.2 3.4%0.1 3.240.0 <0.05 NS NS
K5 (%) 52.5+0.7 51.0+1.6 49.1+1.8 47.0+1.3 <0.05 NS NS
HIVTy nEw (mg/KBEE)  526.1+£23.1  470.1£22.9 444 8+24.8  399.0+12.6  <0.05 <0.05 NS

FIIE AR (n=5).

7 LAOWIN, FREE, BLUOBOAIKILICES L TBY, LA
Y —IZBWTAET S EIREMET T4 2 eAMESNTVDS
BB S, 1989)s TNHOMRLVBIEX TIX, WHWLETOH IV
2 AIB & OIRRE DA T4 & 7 5 T 7z 2 EATURIZ S
Nho —J, BBEBMEL, MEEFRD V7 NEER S O 25-
LROFI Y IVDIBEOEELICHEEL ho/2h, I
o 25-v FO X ¥ 3 v D3REIZIE, RS omEH
fin & BEVEE L O HAEA DR S 7z,

KiEgodEs, KBREFOKGTERELZLFICHIVI T LAGE
1, FEHRSOBEIZL VEZICEY L (5), —7, 28U
R, RERFHFOA VYT AEGREFREICHD S =7 )
T, 6 #EEA S 12 8 (32 Hill) T CORISEEDK 95%70
S ND 2 EDRHONT WD, SIS T 55 5 FEINHE
TOMMTIE, IR CTER SN IV 7 AORFEERE S L
THEHHRILES N -EFHEORENB Z %5 (Bloom et al., 1941 ;
Taylor and Moore, 1953) . 4L, FHHEX & i L TR DT
WENBEX TR, SHET~OH NV Y 2 BRI ThE
FHEINARGL, BHE ChLAME OV AEEB X
O, IRGSEGREPHALI2EEZ SND, TNETIZBROBEC
L2V AV —OIEOKRTIZMONTEY, B TONEKLIT
DILTWzA, B2 AR TO FDEEIZEI Y ED
B SEHG G- BIA OB L THEEAFLTON TV o7z, J
RREOMTIC X AU, AEEIC & o> TRE K
HEE %D, 4, BIEXCTIREOETARLO NI LR,
RHIOBFITIE, LAY —OBHROA VY Y L &R E %
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FE A N CEEHEILO BIG H s A5 L A ¥ — O eI BRI,
PEINRLHRE, B L OIVEICKITTREAT~N, L 7h—r o
EMEOFEINR S X OEINE & 120E, Wi & BRI (B 14

J4

RELLTFMTHEAD ) (P<0.05). NS, not significant.

FER 5T 10 RefH]) OGS T & OMICENREO LN BN &
WHRE SN T W59 (Morris, 1973), 44, B 14 KR - K5 10
FEE OB BLSM T2 B W T L A Y — 233 5 fEHA G- BG
DL IR & ORI O W TN T A2 LEND S ) .

KWROFERLY, LAY =285 2 HEOFEERS BB
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RN E R, BLOIEREE) 2T SEA I EHL 2L
ol
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Effects of Delayed Feeding on the Performance of Laying Hens Rraised

under Thermoneutral and High Ambient Temperature Conditions

Rukana Kohrogil, Nao Nishikobal, Saki Shimamotol’z, Ryo Kamimura',
Kazuki Nakashima®, Osamu Tada*, Akira Ohtsuka' and Daichi Ijiri'

! Department of Biochemical Science and Technology, Kagoshima University, 1-21-24 Korimoto, Kagoshima 890-0065
% The United Graduate School of Agricultural Sciences, Kagoshima University, 1-21-24 Korimoto, Kagoshima 890-0065
3 Division of Animal Metabolism and Nutrition, Institute of Livestock and Grassland Science, NARO, 2 Ikenodai, Tsukuba, 305-0901
4 Department of Life and Environmental Science, Kagoshima Prefectural College, 1-52—1 Shimoishiki, Kagoshima, 890-0005

The aim of this study was to evaluate the effects of delayed feeding for 2 days post hatching period on the
performance of laying hens raised under thermoneutral (25+1°C) or practical high ambient temperature (35+1°C for 8
h per day) conditions. Twenty newly 0-day-old chicks (Lohman) were randomly divided into 2 groups (control and
delayed feeding group). The control group of chicks was fed ad libitum from 0 day of age, while the delayed feeding
group of chicks was fed ad libitum from 2 days of age after fasting for 2 days post hatching. At 161 days of age, the
laying performance of the control and delayed feeding group were examined for 7 days, and then these 2 groups of the
laying hens were additionally divided into two groups, respectively (thermo-neutral and heat ambient temperature).
Both the delayed feeding and the heat ambient temperature significantly decreased eggshell weight, while they did not
affect egg weight, egg-laying rate, and feed conversion ratio. In addition, the delayed feeding significantly decreased
plasma 25-Hydroxyvitamin D3 concentration, while the heat ambient temperature did not affect it. These results sug-
gest that delayed feeding for 2 days post hatching period decreased eggshell weight accompanied by decreased plasma
25-Hydroxyvitamin D3 concentration in laying hens.

(Japanese Journal of Poultry Science, 56 : J1-J6, 2019)
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