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WEAT B bW oz, . A M=V TCOMIDENE L BB L7,
2, V=R b—N3EIBITAEDBIR T
A M= VANGEIZ, BIEBAE 1 BRI TEOMDREHNER KR & LB L CFOEBBEL T, BARIZ1H

BIHCI2/15BAE80% A b — AP AB L0, 4:BREIIZIS /1 E10%DERA F—LEANAD LI 1%

B, 4 BEMLEEZOEBICERIIR SN TETEIA F—VHNA o TV, —F, EBRARE, FEOPCER+

DERLL, Fiz R P VNOROERICHT 2B OOMEI L D EEEARTEVEPWED, FilEA F—0

BOFRIZANTEDO LR E ANRFEEREICHE L LEVEPVTWAETD b h. 1 EBER2 /155 (13.1%)
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FUIAEE bt d o, BIBOLERIGEHE S,

F48 &
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BH—~-5 F)—i3— g EBH—-6 777 ICLAEE

TEB,
B, FROFEILZ ) —N—rEELRLLI A T2 XEH,
4. KB F

1) BEEER, 7)) —N—rEEEBL U7 —A F—VEERIIB W AHEBEOTEIRER,
HEAEG 7Y -—N—VEEBLT7 ) —A F—LESIIBWT, FATRE, HEEE FEBLUkEERET
RWITEIREEZ ER) B L URERED ITETHEII VT, 1 H (24ERH) oSt tgEgE L2, ftat
HHEEFESEISHE, 71—/ HEE&BBEBL 7)) — A b—VESBISHE L, BB, 7V —R b= &
HTIEA VALK TORE @) B2V TH S TRE LA
2) BEAER. 7)) —N—U4EHBIT7Y) -2 - VEESRICBTARBRFORERAORR
BREMF BT, RAL [20]. A5 [29], fIES (48] A REL TV a4, BIERBEOHEIIEO TE
ELARETHD, FITC, SFEEELBTAREORROEE L BT 5720, ONEROERE - BhogE, @
BIEMBOFM, @QEHOFE, OEHTEOHE, OEBHBEOFED SEHBIZ2WTEHE LR, 205 EE
B3 6, AR ERBECHEETELFE2<BRALLRTY (54) >, 2~3EHARATE-b0L<EE
(38) >, 1HELTObE<BRLIE( W (18) > LTAa7{bL, HEKL,
3) BELEAR, 7U—N—rEEFRBLU7 ) =2 b VR FRIC B 5 H ISR o i
HEF&HN, 70— 4E&HRBLU7 VA b= VEEARICBWT, HERICET S 1 HOHEER
LHATEOSKREN. ARBSREN, BREHICSU TS BREEL, ISEREECRELTL H4: ) 0FEYS
B R & eBiR e L 72,

B2EH X B N B

1. HELEH, 7)—N—VESRBIF7Y) -2 P — VL2815 REBF 0B
1) 178 & X '

HELER, 7)) —N-VEERBLUT7 ) - A M- VESHOFIEIES £ 15H 024 HTBIRER 2 AT,
TEEREE S & OMRBTEED 3 BEEIC 4T THBRE L,

TEHA (F-5) . BEFERCERAREL T IIMIT 6 WM/, BRTHEERTEMIZ 6 B/H, K
BRELRYHMZIEE/BEChY, RERRELLARAFEHETI IO ) L% E LD, BESEETO
EOFTEIRER IR CERZE - THO LW W o, T, 7 25— Bl i,
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#-5 fRAROBVIZLES 1 AOTEIRER

| TR g REWE FREE 1) B
i FHE £ FHE + 3D FHfE 4+ SD
B O E 4 & # 5.8 + 1.3 6.0 £ 1.2a 12.2 + 0.9ab
Ty =N - R 4.0 + 1.3 5.7 = 1.5a 14.3 = 2.7h
VA IR S N W o 4.2 + 1.1 9.7 + 1.1b 10.2 + 0.9a
1) LHOFBES0I L, BEBETL, REBETH 2WITHEA T HEmEL L1,
W &8 n=I15
SD : EERFE
RPIOELFOBWVIIHRATHEEEELFY (a, b p<0.09)
#—6 HFORERBORER
A THE +
2 ar FiE + SD
B B A4 & 53 1.7 + 1.4a
7 0 = N = ¥ & B 3.6 1.3b
7 ) - A b = N 4 & B 3.5 1.5b
¥ & n=I5
SD : EilEfEzE

REMCAIEEEER AR, RGN, B, 2SI UEREFEOSHEOARER TELREB ORI 4H
BElL%54, 2—3®E%® 35, 1HEUTZ1HEL,

B, L hiEERER A EHONMIL
BB, 7U—AM—VEEOEREPEN, FRBLICEMEKREIEFLT, FORBNEZEAET 12200
s L2k 25, A L2 REMBOBELIZVThoEE S 20O H1I3ALER LERIKEL Twis,
IOILERG, V=R = NEETOEORENBIREES L HI2BEONBEBROFLERTNELWVR 5,
LB, BEECENEIE L TCH o b HHEZEO LN,
9. MEHER, 7Y —N—YESEBLTT7) —R M= VEERIC BT ARBREORHERAORE

RIERADRROBEER - OIIRLTH D,
BEASBCOREREORRIE TBRLIC W] 62.5% [EE] 25%. [BRRLPTW] 12.5%TH H HEFEOD
REREOTEHA2TIHLTEL4TH Y, REORBEBLWERKCD o7, T, 7Y —/—VEEFHTR, [R
B Lz w] 15.0%., [E58] 15%. [RELRTW] 70.0%THh, T4, FHAITEILEXLITHY, 7)) —
W EEBOBERHOEREARR LT VHEATH o 7,

—F. TY—A b= e TiE [RRLICC W] 15.0%, [HE@E] 15.0%., AL ] 70.0%THY, %
7oy EHAITIR3.521.5CTHY, 7V —AP—=NEEROBERROBRIE. 77U —N— U EFFLERK, BEFE
B W RBERBORRPESTHH I LML,

3. MELEHRK, 77U —N—vESHRBIT 7Y - A b= 4EAR bﬁéﬁmﬁﬁwmﬁ

F— 6 ICIIBEESR, 7)) —N—rEeBBI U7 ) - - VESRICEIT S 1 BoSEREEREEs
IROFER . SEHSE R, BRBALEEEO 3EBEIIOWT, I5HEEICHEEL THE LERERLTHD,

MELSGECIE ] B2 ) OSSR & UTTY555, RRMERN & LU TEY1055, AREELEORH
EUTEHUGER LT WD, SRS L, 71U =5 VST MG S BEIC a5, RRLE T
a0, FREEAEOKE E L TEYIGHER L, 7Y — A M= VESHCRERSERM & LTF208, %
FRALIERERD & L CFH154, MBEHSEOREE LTFYDHBIRPL LTS,

IOEI, TU—A = VESBTOFSHERMIE ) - EEREOMICEEDE (P=0.05) Ekwvd
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BRBEVFRERLE . EHORETHOL ) BWELBENTHETH -7,
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TorHn, 1 HOREEELERICELT AN, BEEEB L7 ) -y £EQENETNU0G B & 10557
CIRBELT, 7 —A b= VESTRIBATHATE D, RESEACATRE S 2 WHBRN (HEFE031%. 7
Y= ii— REEDTI%) TLNEEMIITASLI &ML,

gamm &

YEEE, 70 —N—VEEDIHROBI HEOTE. RIS & CHEERO O OF RO LB

1) 3FROEEIBT S UBMBOEOFE Y — ¥, ThbbERET. BB, KO IHEOTAThED D
S 3 HRIETESS Y, BT, 7Y —A F—VESTRBOHR L D FTHTHE & BREES o7,

2) TP —Nm EEBITTY — R P — SR EEESIC ATV TR REOREAIES T, HRTHIZL DY
HAGRRAFTETSH 275,

3) SRET D70 OFEEE L LTSS RN. BERNERNE L URRERAEOMEREE (ISHERMIRE)
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— R IR E T, R EOTF WIS EERTEBE TIT>TBY, T4 mHLeE (6 7 Ak 258
ELOBMARE L 2o Twa,

H#6 Y ARNBROTEORERBIBBEETH ), NAY L FHRTCRESNSPESFL, FILE R TEE,
Ty LU AREREDTHESFEER TV, COREICTFF I LAREELE LV HBICHINIBREOSE
WEBZENDA ML AZ—HIZTAZLEILRY, FF DT A-VERECBERLEICHEL 2o TWh,

T/, HEILOENT 6 AEE i AICERIC L, VI wEWII REPERATELRH ATV S, MAT, W
D BEA~OERILMBUT BBV E oS EIH L, SRhGORBEREOMBELZELSES (1, 2, 3). &
DXz, BN BRABASTRBEIC L 58S ORIFEROEBRL, —F—E2BEL LAREER OIS
Phb, FORBHEFEELREETL Lo Twd, TR, BANNORE, BANROFESERERLE, 240
L HEOBERE SIS TWwa, '

FIC, 7V —A P NERICBBEAES L OB H2MCRE L, By 500, BT E2M (LB
MERT) L VOHEL, S5 2EAZTMEL 3E2HEELET. 1) FEOEIIE2) F4OHAEENRES)
FEORE DWW TETRBEEE & L 7=,

F18 XBEBRRUE
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KBXIIE— TIERTES), BEIMCLA2BFoH2 Y EMAl (BB 1K) XK, WML 28F58%3 7 A
mWi (FEB2R) RBICBTFREI AWML WEIRK) Ki#d/.
BF5HoORE 1 KB LU 2R CIEa5E L EBEFREL L. 28E»5 S iRl L,
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3. fit B %
WK % St SRRE & bHE 6 FIZEN TN L EF o0 TP I 2818 (WFROET) FHRFEL

Fro Bd, BRBEOTHIVTNOMEIE, M3EE LD LRI,

4. WL FE :
F ORI B OBE SRS GBI L A5 - 4 2EOBIRMALET o 2o TRDS, THI 8 R30TD

& 8 55T F TOIS5H & Tk 4l b 4 1654 F TOISTMH & L,
BEOBEAEORSEIHZALETIES%E (2kg) 022 (dkg) L L. B 2ARBZOLE (FHAT
D2 k). BEILE 2 EMIELS, A2 BURdlkg s L, HEHNIENAEERRBNEDS S 7 v EEE
SERIARI A L B L T6. Okgls 5 L. FHEDOALILOER, HAROBAIARL L,
LB, FEOETEE-TICRETEBN T, ATRBERI F7TATRERELL, ROAFy 7L LT3 7 HURE
IREATE I YRR . HAHoRSEEOT IRAEL L,

£—7 GRS O SRR

DCP (%) TDN (%)
2 om M 4 H 13.0 66.0
mEsE | F4HA (38R 16.5 78.0
T4 (3 HAME) 15.0 75.0
Mo 4 517 ryrEE 3.7 46.3

5. fEDHE
E— S IMWAMENY I - ES0OBEERLALDTH L,
BAEOEEFSHEIUP I TR 545 00, BEEHAMN (- 8 hAME) ~FRIEL,
FHEE I A B RE L, BFELOBAREREELA—HIL, NFHIOBERERICIHEHT D
FEFMETELIIBELTVADN, ERICEVTRHETHILEHRE LTI o7 |
AR PR ST AIMOEEEE s Z S ERIALTBY . FEORFCRLTETTHRL L, T4~
BANBERIITAD LI L. BEE- S FHORANETTH L. &8, FHompizrrr X=fIHL, 74

EORICIITHBoAM L gOkBE N Fr Y #8EBE L,
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FH—-8 FHOMRLEFURR

6. FEEREENEE
1) FHoEAE
FEOERLBIRER @ - 4 2008, BANBOTFOFELTHEL, T0EICL s TRDL, 3K
BFRABRRI W TEHERErSBIETE 2 o7,
2) FHoffERE
AL EHFEICoWTEHRACFE L, ENEEZ KDz,
SEHFRABRKIZOVWTREFOWEREISMETE 29072,
3) FHEREFRR
BEREINEL, $FE 1 EHB LU ERE4EZ L IRIE L.
7. EEFERVIFEAT : .
EROTHECEORERETTHOBREZITV., FHIE LVWIEEICIE Tukey DE BEHERE, SHICHEE
B3 4 B4 101 Fisher Of/ NG EEH (Fisher s least significant difference: LSD) % V2 TiTo 72,

F2E R B B K

1. TF4oRRENE

FE0 1 HEHBHLERBRIE -8 -1 CRT BN TH A,

BAENER., SXEFFIH. SEMTFIEHOH - ¥ 2R FhOoBIBERELWEL, —AHENAEL &E
BILICR LA, BFEO 8 EETIE 1 Ki46.7+£0.3kg. 2 [X136.8+:0.4kg, HETH O SERTiE 1 Ki45.3+0.3
keT. 2K 5.420.3kgTH D, MTFF L VBETFEPETEVERNETH o7,

B, 8- FROBIENERFE -8 — 2R LTH S, HETED S ERTILEL. 310, 1kg, #1.50.2kg Tl
Tfebt 1 KI3EA3. 70, 1kg, #1.720.2kg, Th Y BEFF L D CHOBRARNS HOH 2HEE P72,

F—8—1 FHEABICBYAITFEO] BFYBILEBNE

R (kg/day) FHELSD
B
150 [RBE 2 3 4 5 6 7 8 9 10 11 12
1 |5.1%0.8{6.040.1]6.0£0.3 6.2+0.3|7.640.7|7.3+0.8|6.7£0.3
1 2 |5.0%0.7|5.940.1|6.14£0.4:6.140.4|7.5+0.5[7.220.7|6.8%£0.4|6.7+0.5|6.5+0.35.9£0.5|5.0+0.6
1 |4.620.5/5.60.2(5.7£0.5!5.4%0.4 |4.940.6|5.0%0.5|5.3+0.3
i 2 |4.740.415.740.2|5.74£0.5|5.440.44.940.6 [4.940,5|5.4+0.3 | 5.5=0.4 [4.8+0.514.8+0.5[4.3+0.1

¥ SD:EHREE
1K BF5u2 4 AL
2K BFAH3 Bl
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#£—8-2 THOWBIUYHONILANE

i3 i

FRELIRRE ' BIENE '

(kg/day) ] 4 S (kg/day) L} & Ell

. FHELSD | FEMEESD | FHELSD SEHMEESD | FHELSD | FHELSD

3 A
1 1
2 3.3%+0.4 1.7+0.3 5.0%0.7 2 3.2+0.3 1.5+0.2 4.7£0.5
3 3.740.2 2.340.2 6.0+0.1 3 4.2%0.2 1.5+0.1 5.7+0.2
4 4,3+0.1 1.7+0.2 6.0:+0.4 4 3.5%0.4 2.2%0.2 5.7+0.5
5 4.3+0.1 1.8+0.8 6.1+0.3 5 3.7+0.2 1.7+0.2 5.440.4
6 5.0-0.4 2.54+0.3 7.5+0.6 6 3.240.4 1.7£0.2 4.9+0.6
7 5.1%+0.4 2.140.3 7.240.7 7 3.5+0.2 1.5+0.4 5.040.5
8 5.3%0.1 1.5+0.2 6.80.4 8 3.7%0.1 1.7£0.2 5.4+0.3
9 5.2%0.2 1.5%0.2 6.7x0.5 9 3.8x0.2 1.7+0.2 5.5+0.4
10 5.0:0.2 1.5+0.1 6.5+0.3 10 3.340.2 1.5+0.3 4.8%+0.5
11 4.7+0.3 1.2:40.2 5.940.5 11 3.8%0.2 1.0+0.3 4,8+0.5
12 3.8::0.4 1.2+0.2 5.0%0.6 12 3.3%0.1 1.0+0.2 4.310.1

FEOH 4.5+0.3 1.7£0.2 6.2+0.4 S 3.6+0.2 1.5+0.2 5.1-0.4
SD ; ZHERE
n=23

2. FFHENE.

1) FAoANTARRE ‘

FEOATIENE X - 9BLUH—9ICRLTH 2,

LK OMER T COATAENE O S PHES & CEEREE TR L BT4HOATLERRL 4 HHTI
Xit 0.05+0kg,/H, 2Ki30.05+0.01kg/H, 3AKTIL] X130.05+0.0tkg/H. 2Xi$0.05%0.01kg/ B &
LERICENIE, 2EEDELD 2L, 128K TR 1KiI32.1£0.08kg/H, 2Kt 1.2+0.37kg/H L % b, T
KE-AHEER (P<0.05) =8O 6NL, 16AMTE 1 EXIX3.7£0.08kg B, 2 K3.2+0.28ke /A THo7z0
F -, 20882 1 [Ki34.240.16kg. B, 2 [Xi34.6£0.33kg H. 24EETIE 1 Xidd. 210, 16kg H., 2ZEid
4.640.43ke  HTh o7z, LB, 208E BLUAUERICBVTIR 1KLY 2ETHFFOATIEREN S WR
@ o7, FEHFRMICRAEE (P=0.05) dED6hzd ol

MO ATIERE T 4 88T 1 KI120.05+0.01kg, /B, 2 Xi20.05£0.01kg/H. 8 BHEFTIE L K005
0.01kg H. 2 lZI;t0.0Si0.0lkg/EI'éi) H, SHABITHRIRRBIUV2EECENRELE LERELMEd o
o 1288 A 2 1 Ki32.240. 16k /B, 2Ei¥1.4+0. 14kg /B THXMICEEE (P<0.05) D5,

£—90 THOATIHENE

g (kg/day)  T3HELESD
B
4 8 12 16 20 24
%P HBE :
” 1 0.05x 0 0.0510.01 2.1+£0.08 a 3.7+0.08 4.21+0.16 4.2+0.16
2 0.05+0.01 0.05+0.01 1.2+0.37h 3.240.28 4,6%0.33 4.6%0.43
it 1 0.05%0.01 0.05%0.01 2.2+0.16a 3 £0.59 3.4+0.16 3.440.16
2 0.05x0.01 0.05x0.01 1.4+0.14b 3£0.28 3.430.16 3.6x£0.16
n=3 ’
SD : EH#RE

BYFEOBEWIIRMTHEZLRT (a, b p<0.08)



20

S ®

&

i

SIS ERBRARE £28%5

5
4 —
3 -]
2 ]
1 -
0 T
4 ..
a # a b p<O0STHEES D
HT40 1 OFHEaENE
4
”o.‘.-:::.’.':. ..... O
3 = -.‘;o,t
s
L
rd
7
a . 4
. V4
2 .-'O it
h Vd
, V4
rd
’
Y4
rd
/
A%
1 7] & ///
e
._.///
Ll IE -2
R LS rod
1 1 | T T |
4 8 12 16 20 24
R

a, b:pOOSTHEEDY
T4 | B % EHINE

B—9 F4oATILEE



£38 7U-—Ar—NFRCBTLMIAMEFALCBTIECL 3 FFOEE - FREM O 21

16885 T2 1 Kid3.0£0.50ke,/ H. 2[Xi% 3.0+0.28kg./ 2. 208886 Tid 1 Xi£3.420.16kg H, 2Xid3.4=
0.16kg,/ B, 24# T 1 Kid3.4. 20.16kg.~ B, 2[X133.6+0.16kg B TH o7, HBRTIZ, 2RI 1K
HAEREOSWEMER L2255, HEFEMIcdEELE (P=0.05) E@Edohidhoi,
2) FHoMfRERE

FHOEFAPENE* R —10B L UE—10CRT EBY THB,
HWET4 T 4 B0 ERRABEREI 1 KT0.1+:0kg/ /8. 2EXT0.1+0kg/H. 8HEETIE 1 [X0.42+0.05kg
S H. 2[X0.42+0.04kg.  H. 12:B#Tid 1 [£0.98%0.22kg.~ H. 2 X0.7210.07kg.”H. 16E¥ Tt 1 X1.24+
0.08ke,”/H. 2[X1.15+0.11kg 0. 20E&ETit 1 Ri131.45+0.15kg/H. 2 KiX1.4£0.16kg/ H. 24BETI1E
1 KI31.75:+£0.07ke,/ H, 2Ri*1.7240.09kg HCTH ol MEMIBIFA2ZERTOEREICFEE =

0.05) AREDLNLAP o7,

—F. BTFETH 4B8B0 1 K130, 160kg/H, 2Ki30.1:0kg/H. 8:8HD 1 Ki30.27£0.06kg H. 2K
0.2940.07kg.” H. 1288#57 1 X130.8+0.11kg,/H., 2 [Xi20.7+0.08kg/ B, 16ED 1 [Xid1.05+0.04kg. H.
2 [Xi31.00.16kg./ H, 20;8#® 1 [Xix1.32+0.13kg/H. 2K 1.3£0. 14kg/H. 208D 1 Xi31.55+
0.04kg/H. 2[X1.63£0.13kg/HTH D, HT-FFHE, WEEOMICILHMAROENEIIAREL (P=0.05) %

A b

75\'9 f:n

#£-10 FHOHEHENE

B i (AR - D) . i

CES L LD

BIE (kg/day) FEHHELSD
B
- 4 3 12 16 20 24
gl | sREEX
” 1 0.1+ 0 0.424+0.05 0.98+0.22 1.2+0.08 1.45+0.15 1.754+0.07
2 0.1+ 0 0.4250. 04 0.72+0.07 1.15%0.11 1.4+0.16 1.7240.09
i 1 0.1£0 0.27%0.06 0.840.11 1.05%0.04 1.3240.13 1.55+0.04
2 0.1+ 0 0.29=+0.07 0.7£0.08 140.16 1.340. 14 1.63+0.13
n=3
SD . EilRE
3. BRBHRR
1) F4ofE
FHEOBEOTRFE-1IIBLUE-1LIIRLEEB Y TH B,
#£—11 THofECE
FE (k) FHHE=SD
P
= 1 4 g 12 16 20 24
R | FERR
1 4042.9 | 59.1+1.4 | 85.7+2.3 | 113.5%1.5 |152.5+4.12a {195.5+4.5a |231.1+4.1a
" 2 31.4+1.2 | 49.8%+1.8 | 72.141.4 1012 [142.2+4.32|179.2+6.5b |210.7+4.5b
3 38.5+1.1 | 57.6%3.1 | 79.942.2 | 104.8+3.7 |127.5+1.6b|150.85¢ |176.8+3.8¢
o 38.6 59.2 89.8 119.8 149.7 179.6 209.6
1 34.5+2.7 | 50.4%£2.2 | 74.5%1.8 99.6+4.1 | 127+4.1 1153.7£2.2 |[178.6+4.5a
" 2 32+3.7 | 48.6%+2.5 | 72.6x1.6 06.2+3.3 1125.8=1.7 |151.6+4.9 176+2. 5ab
3 36+2.2 | 52.4+1.6 | 79.1%+1.6 | 101.6%1.3 |125.1+2.2 146+5.4 |167.6*+2.5b
Bk M 48.6 70.2 91.3 112.4 133.5 154.6
n=23
SD . BHE{EE
10X BiAMEFIEL -G08 2 HBsl
S A AR AL - B T8 3 4 AL
3K BFEE3 ¥ A
BYXEoivwitEETcEEEL®Y (a, b, ¢ p=0.05)
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H A g 0@l 4 0 R EEESE (128K 0EEM119.8kg) LSBT 5L, 1K118.5+1.5kg, 2E101%2.0
kg, 3E104.8+3.7kg T Y, BREBERE D FHoTwi, LA L, 1688 %5 L EHEEIG, Thgio L I Kid
1562.5+4. kg, 2[Xi1142.244.3kg, 3Eid127.5+1.6kgTHH, 1 KHEEEEZETEMY, 2ERBLUIRT
BFE> T, RBXKETEBETLEIXNIKBSIUT 2RI LTEES2 (P<0.05) 2T EZRLZ,
2038 85 TIBEHEMELT9. kg (4 L 1 K12195.5+4.5kg, 2 K i3179.2+46.5kg. 3[X150.8%5kgTI KB LU 2[Kid
EHEfE % FOlo 7, KEEETIRERBICATE (P<0.05) #FHHR/, 2ERTH 1 Ki2231.1+4. 1kg, 2
K 13210.7+4.5kg. 3Xi3176.8+3.9kgTH h 1 K. 2 KAHEHEE (209.6kg) % LE -7, FXEICIZVTRY
BHEZ (P<0.05) #Roohi, —F., BFFCBWTHAIRARERE (MFoREEER) L hETasL, 4
TR OIERE(EAS. 6ke® 1 K, 2K, 3K EL FElo7, 8EETIA70. 2kgDiEHEMEICH L, 1K I274.5%1.6kg, 2
RI£72.6+1.6ke, 3X79.1t1.6kgTdH Y. FREX L diE#MET Lo Tz, 12088T 5 EHEE]. 3kgloft L
1[X1299.6+4. 1kg, 2[Xi396.243.3kg, 3[Xi2101.6+1.3kgTh ) FHEBRKX & b Ll Tz, 16E#T
fE112.4kgtzxf L, 1 Kid127+4.1kg, 2 [Xi3125.8+1.7kg 3 Xi3125.1£2.2kg TH Y ZFREBE E D LR o 7,
20:EE TIIEEHEE 133.5kgtcd L 1 K I$153.7+£2.2kg, 2 Ki%151.6+4.9kg, 3 Ki% 146%5.4kgTdh ) BABK
EHFEOEEIR ER S T, T, 24EIRT HIZHEMEIN. 6ke o3 L. 1 K12178.6+4.5kg, 2 [Xid176+2.5
ke 3K IL167.64£2. 5kg & EHEMEZ EM D X5 IC I RIF3R L W $EFIC (P<0.05) BIFREFL®T LT,
2) F4ol HYh#EEE (Daily GainDG) OfE#R

FHEDLIHLYOEEE (DG) 2 F -12BIUH-12LRLTH 45, BTHETCHERIEBIUVEB2REED
BRI <1288 F Tid, DG ICHE (P <0.05) LEFEDLRED o205 1288~ 16E8 B L 71688 ~
20;EM T, MERLEEL, DGIAE (P<0.05) WWKELMEERLZ.

—7F, BFETE, RBPHZECCRRIRBLI 2R L b BRI EMEBOREVERZRT HOOFH
#HE (P<0.05) @BEDOREH o7,

#-12 FHO1HLHEEE

DG (kg/day) x £5D
T
v | e 1~4 4~8 8 ~12 12~16 16~20 20~24
1 0.96=0.07 0.9540.05 0.69+0.05 1.39+0.15a 1.5440. 14a 1.27+0.15
2 0.92£0.02 0.8 £0.02 1.0320.02 1.47+0.08a 1.32%0.08a 1.13+0.1
B 3 0.96x0.1 0.8 £0.12 0.89=0.12 0.81+0.78b 0.83%0.12b 0.93£0.09
o 1.03 1.09 1.07 1.07 1.07 1,07
1 0.8 £0.07 0.86+0.04 0.9 +£0.08 0.98£0 0.95x0.14 0.89%0.16
2 0.83=x0.05 0.86+0.04 0.84%0.06 1.06+0.03 0.92+0.12 0.87x0.08
o 3 0.82x0.04 0.95x 0 0.8 £0.02 0.84+0.03 0.75x0.11 0.77x0.09
E oM 0.73 0.77 0.75 0.75 0.75 0.75
X . n=3

SD © FHME HAFERE

BXEoRCERETEELEFRYT (a, b p<0.05)

3) FHOGE

FHEOGEOELE R - 138 L U0F~13FLTH 5,

KRBXEOETE BLU MTEE S MBREOMICIE HE (P=0.05)2ZRBOOALD 2 f,

BETHORF I ARFEEEE (REEEHE) LHKTAE, 1 XORFIZR {2LHETIEEEDL0L. 6nE L
B 9105142 0emTHh oz, 2EBIUVIRIGEREL K< 2Ki309.7£0.9cm. 3 XiZ101.3+1.5emTh o7z,

BFFOREILEAFREE (BEEEME) LEETsE, 1EBTEERE bEREZ ER->Twi, 7.
12;EE I AR5, Oemiz i L, 1 X 485.6+0.8cm, 2 X i%84.6%1. lem, 3 EI87.6%0.9ms BH LR TH -
pA
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£—13 FHOEEOLEL

BXFEOECEEBTCAERZETRT (a,

B3I E

®

b, ¢ ! p<0.05)

% & () FHELSD
F G '
N e 1 4 8 12 16 20 24
1 70.1+ 2 76.7£2.4 | 84.5+1.8 | 89.2+2 93+2.2 | 99.3%2.4 | 105.1+ 2
2 5.4+0.4 | 70.9+1.2 | 79.1%+1.7 | 85.7+0.7 | 91.7£1.3 | 96.5*1.5 | 99.7+0.9
s 3 71.5=0.4 | 76.1+0.4 | 82.5+0.4 | 87.7£0.9 | 91.7+0.9 | 96.7£0.9 | 101.3%1.5
BodE| 71.2 76.4 83.4 89.6 95.1 100.1 104.6
1 68.3+0.5 | 72.6%0.8 | 79.1%1.1 | 85.6%0.8 | 91.4%1.1 95+1.6 | 98.1%+0.7
2 67+0.8 | 71.9+0.4 | 78.7+0.2 | 84.6%1.1 | 90.3+£0.9 | 94.4+1.2 | 97.9%0.6
e 3 70.4+0.4 | 75.4+0.8 | 8L.7%£0.4 | 87.6+0.9 | 92.5%0.8 97+1.1 | 100.5%0.9
N 69 73.7 80 85 90.3 94.5 98.2
X :n=3 ‘
SD : fEHE=

AR FER LT 5720, PLICHAMR I 0 fSHEc LABERE, BF2 AR ILT, BT2Ey
FOMEFETREL L. 2OBE. BFOTETRWHOMEE 2 A THEL T, SDS0RAZATRE L.
FORRE, BlhotBEP ORI ETFFEOTHORBLELZECIENTELI L, T4, BLOHAHEHFOR S

YFL L ARBOREATEICT A OELO 2EOBEHEL L.

1. #RBROFEOEBERIEEHEETHES T156.2£0. 4kg, M TFH5.1£0.4kgTH Y, ML ) HEIET
SRR ol. T, BFESMFEL D ARGESKE L, BIEEFS P bDEEZD
N, ¥, BRABEOSWI LN, FOROBITFLREF IO > Tnb EHEEEI R,
2. ATEHOBREICBWTIE, SHEBITE., RBR1IKX (ETF582 - JMil) BIURBR2E (BToik
34 HBI) &b FBRICHS, BT4EBXUBTF L oERBOoEhol, 72, HEROZELED
SRhdroi, L L, 128EICAR A LETFFORE 1 K THE2.1120.08kg/H, FER2 X TiX1.2+0.37kg
/H. MT4E1 KT, 2.240.16ke,/H, RER2E Tt 1.4+0. 14ke/HTH B, EFFB LTS
ELIZEBTRAERICEEE (P<0.05) 7RO 5hiz, 208EIARE, #EFHoENE (1K4.21£0.16
ko H. 2[X4.6+0.33ke./H)., WFHDERE (1X3.410.16kg.” A, 2[X3.4+0.16kg H & bHEL
# (P=0.05) R ONL o7z,
3. TR

FHOMAMEHBRE R, £5% 1 ABE,OGBBL, BUEIMENLADIOERBRIEKE I URE LR L ST
H 7B, WTEE SEBERSTHLTHY., ZhORISBHICHMLZ, AAHOENE TIIMETFEbA
THOENELEL D, RBKHBICEFBO R0, 2O L, WANBEROHAFAHOBRNERITFO
BRESELFEHESOBRERL Y, SEHOERCB T 2 PENEFOHFBEEREO TR 2V EEDR

%o

4. FEDEFIRNL
1) BFHOFBRRBIX (BFHE2 » AWL). RB2K (BTHE3 » AW BIURRIK GHEK)

EL12AEE T AR ARIEREMEI9.8kgioxd L (A5 1 [X113.5+1. 5kg,

BER 2 [X101.07+2. 0kg. 3[X104.8

+3.7kg) HoTWis, 16881z % 5 L 5B 1 Kid, 152,514, 1kg & iEHEME149. Tkg® R D, 20:B8 CIIERHE
E179. 6kgioxf L, 1 Ki2195.5:+4.5kg, 2 Xi3179.246.5ke L % LH - Tz, L L, 3K (WERE)
12150, 8 +5ke & PR BF ALY o TV iz, UBHTIHEHEE200. 6kgiorf L, RER 1 KI3231. 1+4.1kg, #HER2 X
210.7+4.5kg L REF R BRF ThHotze T, 3R WFHEEK) TRI176.8x3.9kg kR RH o T, LANFoT,

BFARBCLAERME LV IBTFHRIZL2MEOFFRET N LEROSH L EPFVES .

—H, BFETHRRIE, KBR2EBIURBRIE WRER) &b 1 BHTE. BFARREOMTRTE
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HEME28. Okgioad L, BBR 1 Kid34.522.Tkg, HBR2 Ki332043.7kg, B3 K HREK) 36,02 2k L EX &
LEERFT4EAR T TOMMEPEREL THL b DEALAL ol
4BIHTRRIRERBRIK (WHRE) OMHEE (P<0.05) #HEH6H, F/o, RB2RICBVWTHE
BEEBDOOMZVHDOMBRICHNAILZFREERL TV, 20X, BFRBOWYE. TRTRTFE
DEFRETHERE - FRCLEBELT, ZORETHILL 2 LTI R,
2) F4o 1l AERE (Daily gain DG) D
BFFODGRIZEANETIE, RRIEBLIURRZEE D, B3R (WEK) chEEr2dR0ons
Dol LAL. 1288 ~16:A88 & U168~ 208 e B3O K & B, TRBRO DG idFE (P <0.05)
KRBLEZRLTBY., BOTRVEFRENGELAL VWAL, THEHEB IEBLURER 2 X & & By
POMHIMTEFZO0HT 2 LICLD, BAFP OIS T 2 BEIRLIITETW D, FHICAMLA
EEZBIEU AL ACHIAMPTORAZLERELTWS, T/, WREBXTRBFEHEHLTWLEDI
FEBROEHAOENF L L. BIZERTHY, MBS RTATHER SORBIBR Lah o2 L ItER
LTWwd, 2L CHAMOF BT HORETICFHEE5ATWAZ L 4B L,
3) FHokE
FHMEBIIBWTIRERBREORMEL DBE E B L THELZRIO N E o, JO T & IZHIMRE
ReshBho, BILOBWETROERICEZEL W EHB LA,

HAE %

BEMETHORNEAL L BT HENTFORFTITFEE L2 5L TWADPTL 2 BFREBEYT & R L,

1) BIMERIZ2 L LV BTFTESERHELRY, PORBEIETI LB TEL,

2) BFAMELI Y FEOSRSERHEBERT, TOER. FEOBEEEY TR TE FTHE L2 KON ENEE Th o
A

3) FHoORFRHIMEAE LAEANERE 2T 22 L CREVRITFCH o7 & LIT. BB BT 255 A5
FRBESF LY BEFIHEDOL R,
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B HKAIEHR28 © 29~38 (1998)

BamE 7YV —RAb=NVHFRICBIT2HEHMFOERPTFOEE
B L OBFORBEEICRITTES

BIE. EL{BITShTwABFEE (BEERER) OREHRTIEACERZWEIILTLE) @S, RLTH
ALV RVEETIRELRO6 7y BRI TEIMTYE, 2OIEN, TEOSGREMEHEL. THEEOE
EEERSETVE, Fhifl, LM OBENFEN L BBEOMFOTFHMENHERDERD—2 L LTHEL ko
Tvrdb,

Fhbt, TEOEEICBWT, RES L UPESHTFEOEYE (RF) OHFICINTWEHERIZ. 7oL
WIBEAOBEEEBLUAVE S L Eo b EREINI I IR o TER, LA o T, RISRERILME 2 &E
ERLEEIIRKE(EBEL TS,

ityﬁﬂﬁﬁﬁﬁ(&ﬂﬁ&&ﬁEﬁ#@%ﬁ&@%ﬁﬁﬁ@@@ﬁﬁn%:au&U,&%ﬁ%ﬂ@ﬁﬁmﬁf
1Rl BRI E L o TWa, ST ARER, Kas [21]. RKAES [22]. mE e [23] BH

& 1301, [31]. [321. [33]. M5 (17] [18). #A S [511. 1u4& [55), FHS [56). HLoH [62] <FESL
(53], TEHS [64] LT3,

FETIIE2EBIVEIETTY —A - LFRICLZFAFTEERL. INEITOBTERAROATERICLE
DEATWDL I LRI L7-25 BoMEE 3 5 A RATIERET S0, AHFORMYEORET LERE
BICHTAHEE. BEs [42], HIES [44], FAL [46], FMS [49] WREL TV EY, BFEOERIICLS
FEOERAE, ATILERE, £F B LUBEOEMEIC OV TR L,

F£18H EBMBRRUGE

1. ABRRORE
FERERIC X BRI, I—UIIRTEBYTH S,
SRERMIRIE 20 T r L, RBHIM b0 TLOBNAILE, ATIENRE., BFB I UBFORKEFRE LR L.
SAHABROMRTEEERNESFIGAEHY, FLOBBSIUEBE2HET2RERILE (RE- 2E- 3E- 4B
LY 4 g, A, S LEERTh Y BTFREE L. 28E S AR FIR L 2SIl R E
REHML., BILITI2ZERTIT5 .
2. LA IE
WELHT B & BT O R SR 3 EE L Hi 4 OMILFEICRTRALTETIT2 7%,

| !
s
s
3 AéﬁV //7
o f / /

lﬁﬁ

BT FARHILLE // BB

H-—14 SRR L 2T REHER
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BEA~OBEFARMSEE LT, FABRTR MM 20 2E84 gl L, B2 BN SBITORICE L.
BEALEMIIERS. 2B kgt L, 8% (FE0-%5) JRBRPE B T—#6.0kgs L, ¥4
ADFEAEE XA LILB L UHAR & AR S,

3. HEHH
BRI EIIERE L IS FOBRAE, ATIENE, B8 L UBEOSHME IOV TIRE L,
1) FHoERAE
FHOENAR ISR L RABOEEE> RO, WIMAEIT12:8E (37HE) FTeli,
2) FHONLAERE
ATFEREESEL LTRREML. %@LWE#B?@KD%%%IUMEEHHBQ%(37ﬁ%)i

TELL,
3) FHORE
FHEOBFEIEEORNE 1 BL- D OREEL LML, &b, FEIPOHILAICHIE L2,
4) EHEOSEREY

BAOHEEERELREZHROEP,SEFML., BEOMRIIRAF V74 X 775, SHIBTL 72,
LB, ATEBIITHREIALHOBE. TEFRIEVWLOHDS (4] oRELHLZ L b, ?ﬂlﬁl%%f)‘
30H PR DEEIRALER 2T v o7,
4, ﬁnf%ﬂgﬁiﬁ
EHROVPHEOEDOHRE XX TAROBEZIT V., FEHIELVIEEIIE Tukey DS BIERE., SHICEEE
{P <0.05) #°% % H:& 213 Fisher OE/NE =751k (Fisher’ s least significant difference: LSD) % IV TiT - 720

Eom R OB O M|

1. FFOERIE :
BWABETOETSOERAROH#HBIIR - UB I UR 151, /-, BFFoERIE0ER2E 158 LU
IR LTH B, EXOMEHEL b, BHFICHEVERME LAEZERTY -7 L2 50, 2hUBIRAICTEL
7ro E— 28 (6:88) OFHEER, BFFCHEXKB L2 EXD6. ke /B, 3#HEH6.7ke,/H. 4 EXI26.6
kg HTHot, MFFCIHAERBLU2ERESG. 2kg B, 3EEKS. The/ H. 4ER6.3kg,/ B TH o7
6B E BT 1 ROBNABRBL T2, EBEOERF4ENL (4X) oF+0ENLERBOE
EROFE (FEED) ChENMEEEE LD L Twiz,
2. ANIAERE
BT+ ATHEREOHBE 2R -16B LI UFE-17IC. /2. BFFo A ATHAHBEOERR -1TB I UH~18IC

F—14 HETHOBILENE

i kT & (kg day)
P
2 3 4 5 6 7 8 9 10 11 12
E & THEFT
1 52 | 6.0 | 6.2 | 6.2 | 6.6 | 6.4 | 6.4 | 6.2 | 6.4 | 6.2 | 5.6
O 2 50 | 5.3 |59 |58 ! 626263 65| 61| 61/ 5.4

o 5.1 5.7 | 6.1 6.0 6.4 |} 6.3 | 6.4 | 6.4 | 6.3 | 6.2 | 5.5
5.4 | 5.8 | 6.2 | 6.2 6.4 | 6.4 | 6.4 | 6.4 | 6.4 | 6.2 | 6.0
2 E 2 5.1 5.6 | 5.9 | 5.8 6.3 | 6.0 ; 6.3 | 6.0 [ 6.0 | 5.7 | 53
¥ 5.3 | 5.7 | 6.1 6.0 | 6.4 | 6.2 [ 6.4 | 6.2 | 6.2 | 6.0 | 5.7
5.5 | 6.0 | 6.4 | 6.4 | 6.6 | 6.4 | 6.4 | 6.4 6.4 | 6.0 | 5.6

3 [ 2 5.1 5.7 | 5.8 | 5.8 6.7 | 6.3 | 6.1 6.2 | 5.9 | 6.2 | B.7
TR 5.3 | 5.9 | 6.2 | 6.2 6.7 | 6.4 | 6.3 6.3 6.2 | 6.1 5.7

_ 1 5.4 t 6.0 1 6.4 | 6.4 6.5 | 6.4 | 6.2 | 6.2 ; 6.0 | 5.8 | b.4
4ELLE 2 53 | 5.9 | 6.4 | 6.1 6.6 | 6.1 5.8 | 5.7 | 5.6 | 5.6 5.3

FEOOH 54 | 6.0 | 64 | 6.3 | 6.6 | 6.3 | 6.0 | 6.0 | 5.8 | 5.7 | 54
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9

- Fne

— W - 28 o 3 —- 4ENE

3 T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12

H e
B—15 #THoRIHENE

F—15 MFHOBIENE

# il # (kg/day)

P
- E TEER 2 3 4 5 6 7 8 9 10 11 12
5.2 | 5.4 | 5.8 | 5.8 | 6.2 | 6.2 | 6.0 | 6.0 | 6.0 | 6.8 | 5.6
# B 4.6.|1 5.3 | 5.6 | 5.7 | 6.1 6.0 | 5.8 | 5.7 | 5.6 | 4.5 | 5.2
FooH 4.9 5.4 5.7 | 5.8 6.2 | 6.1 | 5.9 | 59 [ 58 | 57 | 5.4
50 | 5.6 | 5.8 1 6.0 | 6.4 | 6.4 | 6.2 | 6.2 | 6.2 | 6.0 | 2.6
2 i3 4.6 ! 56 | 56 | 59 6.0 | 5.9 [ 59 | 59 | 5.9 5.7 | 5.4
FB 4.8 5.6 | 5.7 { 6.0 | 6.2 | 6.2 | 6.1 [ 6.1 6.1 5.9 | 5.5
5.4 6.0 | 6.0 | 6.2 | 6.6 | 6.6 | 6.2 | 6.2 | 6.2 6.2 | 5.6
3 E 5.0 5.6 | 5.8 | 6.0 | 6.2 | 5.9 [ 60 | 5.9 5.9 5.6 | 5.3
FooH 52 | 5.8 | 5.9 | 6.1 6.4 | 6.3 | 6.1 | 6.1 6.1 5.9 | 5.5
5.6 6.0 | 6.0 | 6.2 | 6.2 | 6.2 | 6.0 | 6.0 | 5.8 | 58 | b.d
4L L 53 | 5.8 | 0.9 | 5.9 | 6.3 | 5.8 | 5.5 | 5.6 | 5.0 | 5.4 | 5.1
B 5.5 | 5.9 3.5 | 6.1 6.3 | 6.0 | 5.8 | 58 | 5.4 | 5.6 | 5.3
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— W ~-- 2B - 3B —- 4EBLE

I I T T I i T T I T i

2 3 4 5 6 7 8 9 10 it 12

o
—16 MEFEOFIENE

#—16 HTFIfo ATAERE

b ) & (kg day)
o
i i FEEE 7 8 9 10 11 12
0 0.10 0.40 0.60 (.80 2.00
# B 0 0.11 0.20 0.34 0.69 1.62°
¥+ o5 0 0.11 0.30 0.47 0.75 1.81
0.05 0.30 0.40 0.54 0.80 1.40
2 B 0.07 0.13 0.20 0.40 0.69 0.94
oY 0.06 0.22 0.30 0.47 0.75 1,17
0 0.30 0.40 0.50 1.00 1.50
3 E 0 0.23 0.20 0.35 0.79 1.39
oo 0 0.27 0.30 0.43 0.90 1.45
0 0.08 - 0.16 0.46 0.60 1.15
4L 0 0.05 0. 14 0.39 0.51 0.85
' FOOB 0 0.07 0.15 0.43 0.56 1.00




AL 70— A = VAR BITARRENEENFTAORES L OB ORI RIZT TS

2

1.3

— W --- 28 e 3B —- 4FEMLE

16

147

1.2

1_

& - B>

0.3
0.6+
04

0.2

0 T T T T T T
7 3 9 10 11 12

Mk
B-17 HEF4EOATIERNE

£~-17 MFHFOANTILENE

# )4 & (kg day)

H W _ ‘
B ey 7 8 9 10 il 12
1 0 0.18 0.25 0.30 0. 60 1.04
W 2 0 0.16 0.18 0.21 0.51 0.96
Ty 0 0.17 0.22 0.26 0.56 - 1.00
1 0 0.08 0.16 0.35 0.50 1.02
2 0 0.05 0.10 0.33 0.39 0.98
S 0 0.07 0.13 0.34 0.45 1.00
1 0.08 0.22 0.30 0.50 0.80 1.30
3 2 0.12 0.21 0.25 0.47 0.77 1.25
£ 0.1 0.22 0.28 0.49 0.79 1.28
1 0 0 0.20 0.30 - 0.36 0.80
4P E 2 0 0 0.18 0.21 0.32 0.60
S -0 0 0.19 0.26 0.34 0.70




34

e

BB HERBBHIEHE H285

1.8

1.6

14

1.2

0.8

0.6 1

0.4

0.2

— W --- 2

3E —-4EHL

—18 MEFH-OANTAERE

RLT® 5%,
ATAZER UGS SEIIHEFF TR, WEK S4B LR 28 (788 BLU3ER (788 LHEL
T 1:8% (88 ECHEHNOBBRTH o7z I, MFFCRATAHBYEFIERS LU 2 BER O 885 &
U3ERD THEEICHN4IELEXTIEZIBAKE S kﬁb‘?ﬁﬁiwl’ﬁﬁ‘“fiﬁo AR
3. % )
1) 7401 B4 DiE4R (Daily gain: DG) O

ﬂ#@%&%tl%ﬁ%¢@DGwﬁﬁmowfﬁwmﬁlwm—mu\it‘M%¢®DG®%$momr§

—19B LU —-20ICRLTH 5,

M0 DG ORI, BRI 4 EL LOEREEFTHHE
IH~FEE (P=0.05) davi0nBWFHETH >,

. HIE, 2EBIVPIEOERYAETABEO T4
—F., TE0EEE. 4 EEFL Lo 2D

I A4 D AR REOHOFFICLRE (BRI Ll hdh o7,

F—18 HTF4EO1IAYYBEAE

DG (ks /day)

#H .
- i e 1~4 4~3 8 ~12 12~16 16~20 20~24
1.24 0.97 1.09 1.26 1.21 1.14
) B 1.28 0.94 0.92 1.16 1.21 0.99
T i) 1.26 0.96 1.01 1.21 1.21 1.07
1.33 1.00 0.90 1.14 1.36 1.04
2 B 1.18 1.01 0.75 1.29 1.17 0.96
I pi] 1.26 1.01 0.83 1.21 1.26 1.00
1.05 0.93 1.00 1.18 1.35 1.19
3 B 1.43 0.84 .01 1.08 1.10 1.25
-+ 3 1.24 0.89 1.01 1.13 1.23 1.22
1.22 0.87 0.79 1.14 1.21 0.93
4 ELE 1.14 0.96 0.76 1.08 0.9% 1.07
E po3) 1.18 0.91 0.78 1.11 1.10 1.00
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1.3
12
114
D
G
-
kg
J
g
09
08
— W - 20 e 3 —- 4 EHE
07 T T T T T —
1—4 4—8 . 8-12 12—-16 16—20 20-24
H o
E—19 MEF40 1 ALY hEEE
#1909 HTHEOl HYHHEE
DG (kg /day)
A B 1~4 4~3 8 ~12 2~16 6~20 9
~ ~ ~1 12~1 16~ 20~24
B I T-HFT _
1 0.91 0.82 0.67 1.01 1.07 0.79
mE 2 1.11 0.77 0.64 0.95 0.84 0.94
E OB 1.01 0.80 0. 66 0.98 0.96 0.86
1 1.20 0.92 0.68 1.05 1.06 0.99
2 2 1.06 0.98 0.72 0.76 0.96 0.96
T 1:13 0.95 0.70 0.91 1.01 0.98
1 1:29 0.93 1.08 1.24 1.02 0.85
3 B 2 1.20 0.97 1.01 1.06 0.84 0.83
FE OB 1.24 0.95 1.04 1.15 0.93 0.84
1 1.03 0.90 0.79 0.96 1.04 0.89
4B 2 1.10 0.76 0.82 0.90 0.96 0.78
£ B 1.07 0.83 0.80 0.93 1.00 0.84




36 BHESERBREEHE £285
13
1.2 1
1.1
D
G
kg 1]
/
H
0.9
0.8~
— W --- 27 e 3 —- 4EME
0.7 T T T T T
1-4 4-8 38—-12 12—-16 16—-20 20—24
H O
H—20 MF4o 1l Y pEE
R EEFENTFFORT
B (k)
ﬂ " # BE 2 B 3 BE 4L+
T +SD EHE£SD THE+SD FH#)E+£SD
= OB 31.0£1.6 32.5+1.8 34.5+1.5 32.5+1.7
1 39.3+1.7 43.0+1.0 38.5+5.5 36.5+1.5
4 65.7+1.3 69.4+2.6 64.5+1.5 61.3+1.7
8 92.5+1.5 97.6+2.4 89.3+2.7 86.9+1.2
12 120.6+4.4 120.7+4.3 117.5%2.5 108.6+1.4
16 154.6+5.4 154.742.3 149.1+3.9 139.7+2.3
20 188.5+5.5 190.045.0 183.4+6.6 170.5+5.5
24 218.4+7.6 218.0-:6.0 217.5+6.5 198.5+3.5
SD : fRiE (R
n=23
M (ke)
B & ) BE 2 = 3 Y 4B E
SEHE+SD EXE+SD SEHMELSD EHELSD
- 20.0+1.6 30.0+1.5 31.5+1.5 27.0+1.8
1 35.9+4.1 38.4+1.6 41.7+1.3 33.44+2.6
4 57.2+2.8 62.1+2.9 67.842.2 55.8+2.2
8 79.5+3.5 88.7+2.3 94.4+1.6 79.2+3.8
12 97.9a +£3.1 108.3ab+1.7 123.6b 2.4 101.6a +3.4
16 125.3a +4.7 133.7ab+5.3 155.8b +£5.2 127.6ab+4.4
20 152.1+7.9 162.1%6.9 181.8+7.2 155.6+5.4
24 176.2+5. 8 189.5+7.0 - 205.3%7.7 179.0+7.0
a, b BXFOBNEEEEEZRT (p<0.05)
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2) EENTHORET

FEENOEBAEL L F0HhOFHOKE () OLBMELE-VIRLTH S, BTFOERGFED, &
MR DEA3L. Ok, BHEHT 2 BOBE32. 5k, B3 EOWHA34.5kg. B4 EDHEIL.5kgTH o7,
MFEQEREEIT, WERFOTHTIE2.0kg, 2 EFFOFHTIE0.0kgB LU 3 EFFEOTHTHIL ST
Hol:DittL, 4B EOBEDFETIR. Okg b /N SWERETH o7,

T, CUHBICHET 6 X AR TORTEORER ST 5 LUERFOTH4218.4kg. 2 EEF D4
218.0kg. 3 EERFEDOF4HI3217.5ke. 4 BN EOBEOTHILI8.5kgTh ol £, HFFD6 7 AROKE
W TiRMERSOTF 45576, 2kg, 2 LD T412189.5kg. 3 ERFOTF414205.3kg. 4 EEBEOFH4IX
179.0kg TH 1, 4 EUFEERLHEOGF»OETRAMTFFE, BTHOBELAMRIC2EEB LU IERLT
OEEBEPCEF NI T ERRBEETNF > T,

DX ﬁﬁ;uﬁ%#&%4ﬁutwﬁﬁ%ﬁoﬁ¢weﬁint%#u&ﬁ@ﬁhxUtUﬁ%bm¢6
rHBEEOVTRL SERUTOBSP S EINFLELERTREEIG > T itd b,

4. B0

EENO B ORI E-2IRLTH 5, %ﬂ%ﬁ¢@ﬂ¢w%ﬁ&a@@%%irmaﬁ ZHICELE
Wb LA RO e BRI REBRET L 72,

%E%ﬁif@ﬁﬁﬁ%ﬁﬁ#?ﬁ%iiamE\2&&¢Tﬁ%ﬁi¢%ﬂ;3%&¢Td%jiiﬂﬂﬁlw
4B EOBETIES2.626.28H Thoize 4 B LOTEEWE. 2EB LU ERF L MTRIMENICEEE
(P =0.08) 1%\ & ODFEIZEFITEN DML NI,

SPEHEGCDWTIE, PESF TIZ61.818.40, 2B TI362.3+8.430, 3ERFTIL62.627.38BL U4
REY F B CIET1.325.48A TH Y, 4 EULEOBEOBWTEEREFAEEE (P=0.05) 3iwbonEhs
{EE A& 5z,

AT E ST w8 B4R T3, 820, 18], ZEE¢THI%iOﬂE\3E&¢TMIM+O%EEJU4EM
LOBETEH28220.54ETH Y, 4 ENEOBAFICBWTHEE (P =0.05) 3%V 30O ATEMBEMOS
EIp/ N % (AN

F#—21 ERNOEAOEREE

K . 1 % E 2 EE 3 E R 4 RN L
H H Fig+SD FH 5D T +SD ¥ £SD
MEREE & 30.2 5.51 30.5 4.83 30.5 5.34 32.6 6.28
Z BB & 61.8 8.24 62.3 8.43 62.6 7.31 71.3 5.48
AT EE 1.82 0.18 1.83 0.71 1.84 0.56 2.82 0.54
n=16
EIE E #®

71— A b= VERIC BT B ERE T OERHILYTFERENOEEB LU OBKBEA~OBEICOWTIRE L
oo FOREE. BEOERICHEE(FFOENIBEEB L URBTF T L bR 6ERTE -2 2R L TWd, T0OE,
ATHOEREBNIC > TERARRES T2, ChSH0HESIE, BFFOFMREOWILBRIIEI bOTHY, F
DAL BRI S 1AL LW A,

BEDERED 4 B EOTFEOBIELEL 6 WIS THICAEICHI LT b, ZOZEEERS 4B EO4IIR
Bl FOWMIREEA 3 ERLTOSICRELTEM . LrbilEORDEE L FCENICHL I ETRT
bOTHD,

2. BESF AL LOEESE T 5 FEOALILIERR 6 kL2 WL 781 b oKX & b4 WERER LD,
T ATHILOERBIEEY SERLTOFEICH R 1ABE], ERE PRy, ZOZ b THidFGfdr s
OERILBEOETICLAERENEER E LTALIL BN LD 2 LikELONT, O LARLOBERILEDE VT
EOFFELBEEORENR . ATILOBRIZEVWEE»SThhd LH#EEN S,

3. PO HY VAR (DG) KBV TELRERK, 2 VEANO DG IVWTREEKT LTS, JHISHETLC



38 : ERREERRGTIRHE $285

WA ORFABOKRSELZRG LoPETRABIMETLAZ L E, BAOA ML AR D, FEOREIIHE
%5i#tbﬁt%$én& BEFLRFEBIC IR AT AIRELE AR 2 12 L T (A5, FRATRICIiZoiedto Tk
o LPL., EEFLHEO DG ZREMICHIL, Ainéﬁﬁmkﬁmt%béogmhtﬁ FOHBOBBPIIKEL

%%wa% LIBELENTH D, :

o, BFOBEETROLDTEBAEORE 2 TFFEL2GAROAEL RS WEIIICH - 7, :
b, 4ELEOERZATLHB4OFHIE, BTHOBGEREEL NS, T4, U HECHIT4EEBIC
BEWTH 3EDTOERBFOFHICHANETVELBEMIZH o 12,

4, 7YV —AM-VERICL DHALOHIR S WA BB OSBETOBELEL P L, $4bh, FERETT
DHBZ4BULOBEZFOBEFIEEUTORLL DD BRELEE L, £/, SHEMCBOTD 42
TORBESLFIEUTOBRIIERE(OAHEEE L, 2610, ATEEIRICBVWTI 4B LOERYE-S
BAOATEBOEFEZVENZRL v, LPL, SO LR4ED L OBREEYS I EELTOREII %
BARAR TH o2 e LAFTEREVRELREZ L LLTERELDE IS, 7. WA THo DIl ERTE
B o Tz &b EXL LN A, L :

—RICEEOF WE, RICHES TEREEIRPZEEN A EMICH 2 P ERAL T o LT, 2EEBL I3
EFLOMIIHBRFRRZHICENAS N kDol O Ehb, @ﬂ%%ﬂ%Lfﬁﬁ@ﬂM%1EE®ﬁﬁ%
RPEHoll L 2RETELDTHAS,

CDEIC, AERDEOFOSTEMEN 3 BEUT LI H-, %@ﬁ%d%%%@&%x%hé Fh, 7Y —
A M= HRI X ZHIGHRNE ., T4hbb, BUEISHREIWEFOSEMOBR L UESCIATETHL L
Y WA _

EAM b ]

TV =A== VEREE B 2 MRS OEREF TR ORE B L UBEOSBIEICHT 5 BEIC oW TR L,

1. BEOREZ4E, £RFEDL R {2 oBILENE, ALAZENESSVERICS >

2. 4B bLORERGLEIRIAREREIEL, FOROBILBORD L BEVERIICS -7,

3. BEOSEEI4ED LOBRLE L TRETTAEMICH o 72 ,

4. WP AELLOEREATL2FFEOREN, ThUATOEEOFFIIERTEFE > TN, ChidFEonsk
ﬂ#ﬁ:ﬁbctiéﬁﬂi&:AEE”&)th}:#ot:ayb\l‘o ERETELLETNITHIVNEVEWI DD TIZR L., #4
DRABEIFET LB IIREARIEI o b D LEE I n S,

ZOXHI, HEHEROBILENRETIRE(EELTWA S tﬁ%%bto%%Lﬁw%ﬁﬁT%ﬁ¢mk#
HWIZb, FADOEGERE, RELWAEL X DL, BARORTOEE 2T 7O MR - ATHD
FEBTHNSETOLLLEN S 5,

5. MEFLEFIAIC X D BENICEERLE AT 2 LT, ﬂ¢u$%®¢ﬂ\ﬁ$ﬁ$®@@# Y., BELRERSLZELEED
SRUFBTREATANIC-a LT 2, -, 2HOBFEEHT LI LT, %ﬁ@%ﬁ%ﬁ%tff@%@L
TE, WEAMEZHALLHRET X 1F 1 EOEEEFOLOIANLFETH A L 3NT LI,
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B RIS : 39~41 (1998)
HH5E B 5

B, 10014 DEROBA BB, BRORRIESEOTEICHEY, TG 0RERE R, REFOLE
BEOBELAET LT VA, & Dbt EENE0ABRBRALHROFERECEENL L EERKD bEHAY
Brifd. 1~ 2WONEREEIEEED, Lid, EZERORSIECHT I HEFSEOLLENIEETS
h, LEDFR LB LTOEREL TS,

. BRE A D e L ERSE AR, L BEEO KR L L TERZBEMEE M L T3 4 TR,
A% b HIMEEY LTOEELKY LATILMBEZOERIAPHF SR TwE, LA LEFLEEREMEEE L
B (FREEEOH60%). EROERESEHOMLOTRE koTWd, Lo T, FRAEECBVTRERHEF
FEOERLAEA Z L FEETH S, BERPERFBCEEOCL DI, FERRIBTATLEERDI B, ¥
BB IEL T WA EXBITbNE, 2T, EFRIOHHRLRNECRRTELIEEVATLAEZRET LS
A TEELBELEZL, H0RMEOMEER, FTLEOBILERD VAT LE~OERIHFE LT 2.

S HREAE S £ UT O SEIBILERO Y AT MU 7Y —A P AFRPEL T 2O TEEVAEE .

AR, ERARSHROAEWAEEEEL LT, 7Y —A VAR 2 FEFORRERR BRI
Mied a7, H1EE LT, 7Y ~A M NVESOPEB L UFOBIBEERE L. F2RELT. 7Y - A -
VR BB R ORI 5T 24ROV TRBA L, $3FL LT, FROWAFEL LTHAMREH
BB L AL, K. R owTBE L, B4BECHE2EBITHEITTHL L 2o LHBALH]
EHEOFEICL ). SHEEOBEIIC & AWILNFENOHES LUBFOHAENOBECOVTEELL. T0
I3 AR TR EOSELE T T 5 A0 OH - R BaEOREEROBEL LUTHHFEROV AT Ak
T TERBE P OEBELFRTH S,

71— Z } = L FROAEESEEMIC OV TRIEICBT AR (11], PR 15]0®ENzH 57, W07 T -
Zh—AFRICE BEBEOEREEBIIOVTOMERECRONRV, T4, AFD 7V —A - VOFEETDZ
FINATELVWEEIRINTE, £2T, %%uﬂ¢®7u—xb—wﬁik:%ﬁ%¢®ﬂ%MELmL D
EEEARFZE A O A AL ILEL 720

I. 7 =X b=ILARIC & ABNFOHBERRRTORRE

S OE - e FRER Y AT AIOWTHR L.

1. EOEEE X b= VEEOBE, £OX P VA TORBIIEFES L UHKRBLE
1)ﬁﬂ#ﬁg%mﬁ&?%\ﬁ%ﬁ«ﬁ<:t&<\EL(%%«%&-mﬁ%ﬁbﬁétwab~wﬁ%§%
B L. ZOHEMSIIAR100-112em - FE250-300kg TA b — L 1E80em - ZFPRODIE S 170cm, £E113-120cm -

EE301-400kg TA b — MRG0 - HFROE % 170cm, AE121-127cm - AAE401-500kg TR F — ViEL00cm - AERRD
E%180cm, fE&127cnbl b - AE501-600kg TR b —ViE110cm - HFROE S 180 P RE TH o7e ZOD, A
PV RWEEICL, EORFIIBLTA - VOBEESEFAMTAZ L OFEEMIHO P L L o7,

2} A b LAAOKEBIRFES L UREMB IOV THRE LR, Bokic & 2 BIBRKIEEIBREHE0A & &8
LT 150 7HEMEX F—VARKELZICBE b o7, FOROEETHIRRILHANKTE 2o
ﬁ%ﬂ@ﬁﬁ¥&ﬁ1b—WWWE%L&ﬁota:@:tﬁazb~wmﬂwﬁﬁmﬁ®%§ﬁﬁﬁ%énto

9. BEgs 7Y —N—rEE03HROBITAFOTH. $REES L UCEETEO D OFHFRMOLE

1) 3FROEEI B AUBBMHROENTENY — v, TRbLREARETH. KERO IBEROZATRED S
&1 3 FRBTESDH Y. B2, 7V —R b= VEEFTREOFR L VITETE L sBHERS P12

2) 7Y == VEEBLTTY — A b VESREEASCESTWTIA REORREFES T, RETHICLD
HFE 2 R R ASTTRE T o 72,0

3) FEEEOL-DOSHEEEN L L OSSN, EROEEBNS X CEREELROMERRAY (SBRKIR
) 1o T WEHRS LR 1 BOEERMIIEESS TIRFHUS, 7 — - Y EETEFY BFEEro
Fro SOEII, TV =R = LAETRECAFEEZ L WEERHTHERAKTAL LWL LT,
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I. BIMEFAL BT L 3 TFHOME - BRETORE

WFL - HRIZDWTIE, AR DS [41], Fiss, and Willon [1], 18 S [2]), BEZEH[3]. [4]. [5]. [61.
[7]. &H#s [27] FHRELTWE,
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Development of a labor- saving system for feeding management of Japanese Black cows and their calves based on free- stall and
separate feeding methods.

At present, the management of Japanese Black cow breeding farms is influenced by the liberalization of beef import conditions
which demonstrates a deterioration in the structure of production. Improvements in a feeding management system and breeding
strategy are required to counteract the rising cost of high quality beef, which has a high market value. International competition
warrants the establishment of a production system which considerably decreases calf production costs, specifically, by lowering
labor costs. |

Thus, the purpose of this study was, first, to develop a group feeding management technique as a efficient house feeding method
for Japanese Black cows using a free- stall system. Secondly, to establish an early weaning method using a suckling fence, Which
separates calves from their dams without impairing suckling. Moreover, the effects of parity of dams on growth in offsprings and
fertility of dams were also studied utilizing advantages of the established free- stall and weaning systems based on the purposes
described. Therefore, the main purpose of this study was to obtain basic data prior to establishing a new labor-saving feeding
management system.

I . Development of a feeding management system for Japanese Black cows using the free- stall method.

A new feeding management system was investigated using breeding cows.

1. Relationship between the body frame of cows and. the standard stall size, acclimation method for stall- resting, and location of

-resting.

a) Stall size standards were designed to allow Japanese Black cows to lie down comfortably and to defecate and urinate properly
into an alley without facing it. In our study, the most appropriate standards (width and length of the stall) were as follows:

80.cm and 170 cm for a cow with 100 to 112 cm body height (BH) and 250 to 300 kg body weight {(BW); 90 cm and 170 cu for
a cow with 113 to 120 cm BH and 301 to 400 kg BW; 100 cm and 180 cm for a cow with 121 to 127 cm BH and 401 to 500 kg
BW; 110 cmand 180 cu for a cow with above 127 cm BH and 401 to 500 kg BW. These results indicated that an adjustment of the
stalls width and length to account for the growth of each animal is important.:

b) The acclimation method for stall- resting and the location of resting were evaluated. Two weeks after starting the acclimatin by
spraying water, all cows rested in the acclimatin area of the stall. Thirty days after starting the study, only 7 of 15 cows chose to
rest in the non-acclimation area of the stall, Further observations showed that all had become adjusted to the acclimation area, but
about half of them were not familiar with the non-acclimation area. Thus, it was proved that acclimatin for stall-resting is
essential.

2. Comparisons between behavior and fertility in cows and labor working time for feeding management among three feeding

systems: single pens, free-barns, and free- stall barms.

a) Differences were observed in time spent participating in three behavior patterns (food intake phase, exercise phase and resting
phase) during a 24 hour period, among three feeding systems. Most importantly, the portion of the exercise phase in free- stall
style was longer than that of-the other feeding systems.

b) Detection of estrus in free- stall barns and free- barns was easier than that of single pens based on more accurate cbservations of
mounting heat behavior.: .

¢) Using 15 animals, the time spent feeding and disposing of urine and feces, ‘were compared and evaluated as working time for
feeding management. It showed that daily working time took 240 min in single pens, 105 min in free-barns, and only 75 min in
free- stall barns, when compared to the other feeding system. Thus, it showed that the same tasks could be carried out more
efficiently in free- stall bams in less time.

1. Establishment of a method for suckling and growing based on separation of cows and calves using suckling fences

A suckling method for early weaning, suckling period, and the efficacy under restricted- scukling were studied. Problems had
been identified that dam and offspring nursing period at the same pen tends to prolong the weaning period, which coincided with
the onset of infection of offspring. '

1. Intake of breast milk and artificial milk (starter) in calves

a) Separation of calves from their dams using suckling fences facilitated earlier weaning. In addition, it became possible to
measure breast milk and feed intake (starter and roughage) using suckling fences, and to estimate growth in calves objectively,
which had not been possible if cow and calf stay at the same pen.

b) The mean daily breast milk intake in calves kept on restricted suckling (twice a day moming and evening, 15 min each time),
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was 6. 2 kg for males and 5. 1 kg for females using suckling fences before the age of 12 weeks. The intake tended to be slightly
higher for males than females. The intake was twice as high as in the morning than in the evening regarding both sexes, -

c¢) The mean starter intake of calves kept on restricted suckling was 0. 05 kg/day before 55 days of age. After 75 days of age the
intake was (. 8 to 1. 6 kg/day, and increased considerably with 180 days of age (3.4 to 4, 6 kg/day).

d) The rearing calves with restricted suckling began to ingest roughage (Italian Ryegrass hey) approximately 1() days after birth
and were fed this mainly after 50 days of age (0. 12 to 0. 23 kg/days}. This was followed by a rapid increase of feed intake at 180
days of age (1.63 to .85 kg/day). The pattern was very similar to that of the starter intake.

2. Growth conditions of calves and return of estrus in dams.

a} There was no difference in growth of males and fernales between the restricted- suckled calves (101 to 119 kg) and the calves
with their dams (control group: 106 to 110 kg) before the age of 90 days. Growth rate of calves with restricted suckling at 180
days (186 to 189 kg for females and 223 to 224 kg for males) was significantly (P =0.05) higher than that of the control group at
180 days( 177 kg for females and 188 kg for males) after the age of 120 days.

b) The daily gain (DG} in the male rearing calves with restricted suckling increased (1. 22 to 1. 58 kg/day) significantly more (<
0.05) than that of the rearing calves with dams (control group: 0. 78 to 0. 85 kg/day for males) between 90 and 150 days of age,
which corresponded to time of weaning. _

c) Separation of calves and cows using suckling fences increased a recurrence of earlier estrus, The mean days to first estrus was 30
days (control group: 33 days), the days open was 6] to 62 days (control group: 72 days), and the number of artificial
inserinations was 1.8 to 1.9 days (control group: 2.5 days). These results showed a better heat retum in dams when separated
from their calves. The major reason for the improvement of breeding results was that group feeding in dams (due to the rearing
calves with restricted suckling) allowed easier observation of standing heat behavior, and thus, the dams were artificially
inseminated at the right stage of estrus,

Il. The effect of parity breeding cows on growth of calves and fertility of dams.

It was shown that the management systern based on the free- stall type was superior to conventional single pen and free- barn
types in terms of fertility of dams and growth of calves. In this section, the effects of parity of dams on growth of calves and
fertility of dams were examined. _

1) Breast milk intake in calves, delivered from dams with any parity, reached a peak at 6 weeks of age, and then slowly
decreased. Dams with a parity of 4 or higher tended to shorten the most abundant lactation period and accelerate the declining rate
of lactation compared to dams with parity of less than 4,

2) Claves delivered from dams with a parity of 4 or higher had no significant difference regarding breast milk and starter intakes
after 8 weeks of age compared to those delivered from dams with a parity Iess than 4. Calves from dams with parity of 4 or higher
had a breast milk intake of 5.2 to 3. 8 for females and 5. 3 to 6. 0 kg/day for males and an starter intake of 0. 2 to . Tfor females
and 0. 1 to 1. 0 kg/day for males. Calves delivered from dams with a parity less than 4 had a breast milk intake of 5.4 to 6. 1 kg/d
ay for females and 5.5 to 6. 3 kg/day for males and an starter intake of 0.1 to 1. 3 kg/day for females and . 1to 1. 8 kg/day for
males. i .

3) There was no difference in birth weight of growth at the age of 6 months between calves delivered from dams with parity 4 of
higher and calves delivered from dams with parity less than 4. Birth weights were 27 to 32 kg for females and 31 to 35 kg for
males. There was no significant difference (p={). 05) in growth at the age of 6 months between those with a parity 4 or higher (
179 for ferale and 199 kg for male) and a parity less then 4 (176 to 205 for female and 218 kg for male).

4) Fertility of dams with parity 4 or higher tended to be lower than those with a parity of less than 4. Dams with a parity of 4 or
more had an interval to first estrus of 33 days, the days open was 71 days, and the number of artificial inseminations was 2. 8.
Those with parity less than 4 had an interval to first estrus of 30 to 31 days, the days open was 62 to 63 days, and the number of
artificial inseminatins was 1. 8.

Thus, there was no difference between breast milk and starter intakes, and body weight gain for either offspring, the parity of
their dams. However, the breeding results tended to be less successful in breeding cows with parity 4 or higher..

These results indicated that early weaning using suckling fences halped the dars to recover their health condition more quickly
and thereby improve fertility, including the return of estrus and pregnancy compared to the management system under which dam
and calf stay together at the same pen. It was also demonstrated that group feeding involving multiple dam- offspring pairs in

free- stall bams made heat detection easier, and that the restricted- fed rearing system using a scukling fence was effective in
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maintaining cnsecutive pregnancies and annual calving.

So far, the single pen rearing method (based on the system which dams and calves stay together at the same pen), has become
the most common feeding management method for raising Japanese Black cows in pen housing, causing higher calf prodcution
costs. Free-stall and cow- caif separation feeding, using suckling fences, are not new feeding management techniques. However,
the unique aspects of this study are the adaptation of these techniques to the breeding of Japanese Black cows as an integrated
system. Thus, by establishing this new, improved system of feeding management for Japanese Black cows and introducing
methods for scukling and rearing with animal housing, contributions can be made to improve the efficiency'of the production of
Japanese Black beef.

end



