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AP E DU [ SRR gE v 7 — B gE

I #MEECTGE

H I I O HLEEHRE G- 5252 D% O IEE BRI &
TTHE T 57201 LR 2 217 7.
B 1 TIHERK TR, EERHNIETOME Fik:
WU C CHLEDREL 2 LRI L 40§ 5 Bk 2 17 -
7z, 73R 2 TIRIEERI > S RIEME 2 ST
5B A I L7, B2 T, HARZRIC
&b %) R OMERE S EOET 2 KRS HITHM
®L 7.

A1 T, BEMMESF 1282 e, BBk
X& LTS5 7 HEiCHERLSE, 5~10» HEsOE Y
(5 » AW &, RESEE L THROE AR
R EA F VT VT4 7T AE (LUTE) %
HHERASE2X (LR1X), &R E SR % 4
HO1%E LEHEEZHRRES YK (HRIX) %
BT 7z, REBRX OB FUILRIX 6 8, HRIIX 6
HE L7, B TR, BERIZ2XE DR S
fECfE Lz, IBER (5 » AR 3RS
% 19954F BE bt H A i) 22 F g C—H 2472 0 Bk &=
(DG) 1.1kglZZE3 ATDNRE & L, REfK &k
DOTDNLIZ65 358 L7z, BEHRH (5% HM)
ARG S = 2 DGL1kgIC B A TDNE & L, BE
fil k& DR Z TDNIS0 1 20& L7z, IEF#H
B (8% AM) 1ZDGL1kglZE$ATDNE & L, i#
JEfi K} & BRI TDNI90 : 10& L7z, IBF
T HEI287 Al CThH o7, Bl & 2 THw/
RO B ME R 5 1 RIRT . EER & s
1 RONE HESEE Gl 2Hw, EEHRIE
MEE HBRESE (B 2R/, EE R &R
(D) & OHE HwE R () &, G Em

13k GEE o B E
a5 fl K4 CP ADF NDF TDN

JBE AR () 144 182 78 221 829
JBE R E R () 138 119 57 159 8638
B e A il 136 189 102 281 810
KM 119 537 61 118 806
AZVTVIA 7SR 148 75 356 637 629

ORGF DA %)

CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral deter-
gent fiber, TDN: Total digestible nutrients

%105 (2011)

EE¥EMIEL » & — KHEFZEIRMIC THRRES S
n, €3IV AZEFE1kgM472) ZhZN48001U
FO5000IU% ATV, IEEIM O T #%, 481
it £ & 245 B O AR E, BRI 1B (HA
BRI S 20017) ISHE->TEE L7z, BRI
ARG B (HARZRRA S 20017) 1SHE-
THEL, HRWIEmA, TR, FICoRLER%
WoEse, MR & B ZHRIL7:. &% %S5 H
KRN, Wi, #&aHREzoBRE I v 7 L.
KAEEIEI v F L7722 100TC T24 K5 M5 L
THE L. M= X v F L4 WE 3 HI
R — T VNS X D e L7e. AR
DHBIZOVWTIE, BEE3cem, EX1cmOWH %
YWomML, 4CT300KELTH S MR
(Kalnew Optical Industrial Co., &R HA) % H
WCHE L 7.

A2 TlE, BEMMEESG QA H W BB
X&LT5» Al CHERLEE, 5~107 Ao HE B
(5 » AR &, RESEE L-CililoE AR
AR LR E HHFEE SIS (LR2KX), #E
ke L CREMZRED0.3%, FIMEA
207%& L, WHEEZHHRAES KX (HR2K)
ZEglF 7. HR2XICK S Zfas- Lcoid, &Y
[ ORI R O VE &7 2 LR2IX & A ARIZ T
H5:0THY, MXEDH16~17%Th - 72, REEIX
ORI BUILR2IX 5 3, HR2X 4B CTH -7z, F
KT, IEEMIIE 2 X E B W U4&MCTilE L.
JEERTH (104 A B 3ERHG G- 5 % 199545 BE I
HAfil 84 ©DG1.1kglC B4 2 TDN&E & L, i
JE R & e OTDNIZ 85 158 L7z, IEH &Y
(8 # HIH) EfkHG 5 %2 DG1.1kgl2 %9 5 TDN
wme L, REFBLEZEOTDNILIE 901108 LT
MHE L7z, BEICHO A RESENIRER 1 L FET
Holz. BERHINIE 1 ROMEHREHEE ()
) M, BERNIEEHRESR (B %
Mz, IBERBROKTHIE, RER1 & FEAEO %
WZL7A o TEHBMRET L L LB, RO
IR AT o 7.

WAETETELIZSASY OGLM 72 ¥ ¥y — % W,
RERIX I L BENICODWTH RGN 21T 7.
P<005D L EHETHAHE L.



WP S R OMLE R G- R E R

I BRRUZE

1 BRIEOHGAREEE L FEHERE &k
ICRIFI &
REE 1 ICB U 2 fEHERGR 2 45 2 RITRT. B

%2 FHHINHOMEEHG G- B ARTH LS o f
FHEICGE S T8 GER 1)

LRI1KX HR1IX Pfii
RS EHEIE (i ke)
B % 588+048 201+0.15" 0001
U mir A 511055 4.83+0.32 0.298
JEF ) 725+084 7.19+034 0877
AU #4300 783+103 855+058 0.163
W BRI (2Wkg)
BRI 092+0.31* 327+041" 0001
U i 237+045 3.12+023" 0004
U e 201041 219+0.12 0317
U £ 10 1.18+040 1.20+0.30 0.924
fARL R (TDN/S A )
i[RIt 867052 807+0.73 0329
BN 740047 719+062 0513

ab : J% B CFRSWKECH I D ). Pl B,
1 SBRATINE, FHOM 2 A0 .
EATHEUILRIX A%65, HRI1X %65,

BHILRIXAHRIIX & 0 )2 i EHE IR 254 B
Mol [ UEHEE7- 2BERY, HEERO#H
L, BESEOBIGE IS X THEENED b
otz BRMOWEERGEIX, LR1X2%092kg
Td o725, RIEHFEFOBIE %2 HIR L 72HR1X X
327kg& 3L EBI L 72, EERTHIZLRIX O
HOBIEDA ZID % 0o 7205, BE IR,
X CHZE OB ICAH A ITRD b N h o 7.
WEFHw I, BERHLIEOfE 2 HhRERE L
Yoy, BRI ONE fi o R S EHE NG I E
Fp T DLRE 0 L ) R HE IR S B 2 T S v,
BRSO MEEHEIRE 2% W & E R, oM
FIRHERUEA S b 2 LR RLTWAD, ARERIC
BWTH, REFFOEPEIZEE W28 CCX
BHNCED RO SN h o 720, HHEOBNREIL, &
J3 3 T D ¥z B = A3 A > 7o HR1X ASHEF RS
BWTBHLRIK I DZ L, WTFHY OfFRE—HL
7z, L7zh%o TH BRI M OMEE o5 KX, I
BRI OME R OBINGE B e 5.2 5 L b
5. 1kgDOBWKIZHE$ %5 TDN&E T L 72 fikF 5k
L, WEENM, FRNMEEESNNZ 5L

72RBAMTYH, HRIKALRIKX X ) 2 7R
L72%, AETCIEhhro7:.

83K HHIH ORISR G- m A RT LB ok
FIHINZ T2 GRBR 1)

LRIKX HRIX Pl
#HhE (kg)
BIRAKE 170+ 16 174+ 16 0.602
NE B G R 351+21= 30432 0013
I B A E 467 + 38 434+ 39 0.174
N A E 585+ 46 568 + 48 0.547
EHEH TIRE 760 %72 762+ 58 0.959
HigfkE (kg/day)
B R R 1160100 0.84+0.14> 0.001
I i ) 076=0.14 086+0.08 0.192
v 080+006 089+0.10 0.089
U £ 4 070£0.12 081+0.13 0.160
41 075£0.10 085+0.10 0.102
B il 084+009 085=008 0.850

ab : Ji7e B LB AKETAH RS U . Il + B,
*  RBRAIILE, FHNI 2 Ao A,
BEAATBISLRI X A65, HRIIX A6,

A1 ICBI 2 HREOLILEE 3 RITRT. 57
HoOFRMMIZBWTIE, BEHE %28 L72LR1
X HEEAEDZHRIX X W ARICKE L, BERSG
HEIFLRIXK2HRIK X D HEICKRES o7z B
BRMGHZIE, LRIKICHELTAREETIZV DD
HRIX ® H¥fkEY, LRIK X ) EFHM 28 LT
KELARD, PHEKRTHICIE, WMXOAKEIZEZ
otz BEIEIC B 2 RIEEE O 5K HEA
EWIE EFH R E P OB SEN S 2 & I3E B
ShTEH s HERT THEROERE 2o 7.
JEFE W o fkm L, BE IO &S L
Yity, BHUUH OHLEE ORGGKEAE W 1
RDBKE L @I B2, KRERTHEE
WM OBARIZHRIKALRIK X ) K& W % 7R
L, SNFEFTOHE L IZIZFAMKOBREZR L.

AER 2 128 5 RHEIUE 2 55 4 RITRT. B
WM o R fEHERCE 1X, LR2XATHR2IX & ) A&
2% h o7z BRI, Tills L ORTIE, BE
Hi U CLR2IX 2 f FHE U ATHR2IX & ) A E I
%o 72hs, I E BRI TIEAEAEDED Sk )
o7z, EERTHHICLR2IX 0 5 i BHE IR ATHR2[X
IV %ZHho7-01%, DCLIkgIZLE 2 TDNE % HA
FFEREHE D SR D 727230, HERBAREIK & Wi
] (P<0.1) #/%L72LR2XOTDN# S &AHR2KX
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AP E DU [ SRR gE v 7 — B gE

%43 BRUEOMESRE S BN RENELS T
FHEICE I R GRBR2)
LR2IX HR2[X Pt
2 RHE R (2 kg)
BRI 5340500 167+0.16> >0.001
EE w3 558+0.38 507+020° 0.048
i IN=a R 662+054 675036 0.694
JE %3 687+067 760+104 0242
W EEE (ko)
B R 1.08+0.19° 291+0.36" >0.001
I w4 135015 138+007 0689
EE rR i 145020 161+019 0252
H 4 127013 125022 0911
f Rl BERER  (TDN/BAfAR)
0 41 1 808+042: 7.14+050° 0.016
AR AW 703+050° 633029 0.042

ab @ B 5 TSN KIETHELED V. P + k(.
* L RBREHIENE, ERNE L RE 2N o4F.
BEEREEEIILR2IX A%58H, HR2[X A%45H.

I0ELR0, ZoKR, W5 TDNED8Y% %
DLIZFRHENE DL oz EXONS.
TEEL, FRPE T, LR2E2 1kgTH -
7oy, PRIEEE OEIGE % Hl R L Z2HR2IX 1349 3
kgBH L7z, EEMMIE, WX CizmEREICH
HAIRD SN b o . EF RN R R L 6
HOTDNIL %65 :35& L Tl H 2 lERIWE L7z
RER1 R, K2 CRIEERI D S R AR
LR OTDNIL#85 1 158 L CEADE %2 28 L
72, L7205 THBUIE OMER 05K HED, o
B UM OEOBIR B L 5 2 b o 7o LS
ENb. 1kgDOWRICE T 5 TDNE T L 72k
ZOREE, EHEANE, FEE EEE S 2 &
L2 EMIC B W T, HR2KASLR2IX X 1)
BN TBY)AEEEPBEDO LN, ZofEITHE1
O L FIZFEEETH D, BRI AE R 2 246G
552 LK o TEFEMEOFRZREIYE SR
hrEz bhi-.

RER 2 2B A HREOEALE 5 KITRT. B
WIEICBI 5, LR2ZRKO HEAEHD»HR2KX L D A&
WK E L, EHERIBAREIZILR2XAHR2IX X ) K&
W (P<0.1) Z/;RL7:. EERGEHIE, HR2X

O H#HAED, LR2X L ) EFEHIH 28 CTREL<
%0, EFEHTRIAELE»ED bRz EFE#

T, HR2ZXDOAREDLR2X &L ) K& h o 7.
BRI BT 5 R R O G AKED T EH

%105 (2011)

H5ER BRI Fﬁ@*ﬁﬁwrf A5 EPBEEBAME LSS OMRK
BN T2 GRBR2)
LR2IX HR2[X P
RE (kg)
B AKE 146 +23 142+ 16 0.787
E B AR AR 319+28 281 +24 0.065
AU A TR E 443 +42 416+26 0.287
OEHRU TIRE 573247 565 + 22 0.681
EE T IRE 734+ 20 772 %43 0.123
Higfka (kg
B R R 1.14£0.19° 091+003 0049
E w3 085+0.11 091+006 0313
i IN=a R 084+0.130 094007 0224
E %3 069+012 091017 0.057
N0 41 0.78+0.02¢ 092+0.10> 0.021
AR AW 086+006 092+007 0248

ab @ B 5 LFIISNKIETHELED V. P + k(.
* L RBREHIENE, RN L RE 2N o4F.
BEEREEEIILR2IX A%58H, HR2[X 2345,

I P OBARIMEN S 2 L ZE B I TED
RER 2 THRMOKRE o7z, IEE WM
o kR X, EEYMOMBEEENE CHEE, &
J T ] O MLERE D AG 5K HE AT VW 13 EHERATR &
T BAEIA DS B2z GER 1 & [AARIZEAER 2 C
b EE M OMAKRITHRZX ALR2KX & ) K & W iE]n)
L, WEBHOETEEIARD S 3 F B H O
HEE OG5 KEDSENIT L, E T OBk
NTwb LifEgEs .

]213,]5,16)

2 BERHEOHEEAFHSEES RAREICRIET

0
BB 1 5 X ORI 2 15U 2 I £ 0 6 42
T RBL, B2 L b1C0— XSER, R

A, NFE, BMSH ¥ /8—, BCSH ¥ /3 —,
BFSH >3 —, fiEIRIFIEIC, RER1 & Bk 2 TX
MICHEEE o7z, K TIEHEERE 1 Tk
LRIKAHRIX & W A EICEL, B2 THLR2X
HHR2KX X D E Wiz /R L7z, 10— X Tt
Br1, B2 &b ICHERMBICHER 2 S8 L 7
HR1IX & HR2IX 25K & 2 fili %R L 72 05 B2 13300
SNh oz, BRI OHLETEHE G-k #E AL E
TR OO — 2 NHFIC LT B2 G L2
&, MR O G KEOREIRD LNV ET S
e &, MR O GIRKEREWIZ E T — A
MK E N ETLHE 3b L. KRB TIZX



TP S S oML R G0

56 K HIN M OME RS- B A BT LS OB AR T R

T

Er Al a2
LRIKX HR1IX P LR2IX HR2[X. P1if

HAERE (kg) 459 = 37 462 * 35 0.915 455 = 11 463 + 20 0507
o - A28 (cm?) 486 = 59 513+ 75 0513 493 + 48 545 + 47 0.151
AR AL (%) 716 = 0.8 724 = 10 0.127 725+ 14 733+ 13 0415
N E (cm) 73 =05 71+ 04 0.638 79 =08 74 13 0503
BMSF ¥ — 53 =19 45+ 14 0.399 50 = 1.0 38=15 0.176
BCSFyn— 33=05 32+ 04 0.549 30=07 30=08 1.000
BF SF vn— 22+ 04 23+ 05 0.549 28 =04 28 =05 0.879
W BEREE  (cm) 73+ 15 6.8 = 04 0415 75+ 05 78 £ 1.1 0.582
BT HEREE (cm) 3.7 £ 0.6° 3.0 £ 04 0.026 3312 26 =08 0.352
ab i B B L FIE5%AKHE Tl RBRIN T % D D . ER R
BEEREERUILR1IX A%65E, HR1X4%65H, LR2[X 43558, HR2IX A345H.

WCHEAITRO ST, F oM E RN 5K NEMHENZ B % AT & v & 9 5 Hifyesissie Hig
T — 2N HEICG 2 5B IS wERDbR <, BRI OMER DK 5K HE T R IE 2R

5.

AR AR, BRBR 1 & EBR 2 TIXINCEA e )
o7z, B ORLEEHG G K #E & A SR I B
T 5 N F TOREe0n210 T d — g QMM %
<, MR ORGKEDZEII NS VE Bbh/:.

BMSH v x—id, i1 L2 & HICXHT
HFREAEERP o7, Okab? RKAKRY 5 OFRT
i, AREAERWHABMST ¥ N — I H B I
iR 2 ZAR LXK EWEZ /R L7z, Okab™? 13
BB [ O MRS 5 S ASBMS T 2N — I KT
FTREIZOWT, MBS /M ORETIIE K
M OME R O G KEDSEVE, BMSTF ¥ /N —
HREL Y, —HRELOZH TIEE BB o5
KHEIIBMSF o N8B 52w Lz, F
720 5O TIX, BEMME T4 0RMHK
HoOLGERRENEL D IAMEPREVE VDS
ERA 0 Tk, BRI O O 5K #E DK
EWVWEBMSF U N=2UNES L R AP H A Z L
WRENTWAS, RiErTiE, i1, 2&HI12F
B TIELRIKAHRIX L b, LR2KXAHR2X £ D
BMSTF U N—=2REWliZR L7z, KB THW

TZRBAMII KB O BRI TH Y, RkowEz
ZUF 72D TIE R hEEZONDL. Lo TR#E
DBBMST Y NN —=IZRITTRBEIZOWT, 5% b

WCHRE 2T ) LEND S L b 5.

BEIREIC DWW TiE, Okad@ I3 HY M oHL
SRR X 0 B IR A% < 7 B 2R L7z
ELTWADS, BRI OMEE 05K #1251

RIS 7
BT IRIGE X, Okab'?,
T Y ] DML FL DG 57K HE 3

DL % B RERD

THRIXASLRIX X Y 751

Fe RITS hwnwE b7,
KRG 519

T
W, &THHHEF
bhTWwa., KRBT HER1
2, B2 THAERE

TlE B h o> 7220 HR2IXALR2IX X 0 # <, F R
DOMEIEHE G ED L W E R TRIFE ML 25 & &
bhs.

3 ERHEOHEEHE S ENSERBKRICRITT

=%

RER 1 B L ORER 2 2B ABRATNOMA, TR
BIOBERLZE 7 RIRT. HRER, 2K)HE
w2 TIR:, mRRNG, BN IDE K O R I

DEED, ﬁTﬁ%E%,%W%%ia,mW%
%Eg,wﬂk%ig XM CTHEBEEIRED O NS
#oﬁ.%6%~$?i?~,&T%% Ee=ya
M OREIRHE G ENS W # L o 72hs, TR
HRIAEAIZVOOOHRIKALRIK LY, F
7HR2IXASLR2IX & Y /N&Eh o 7z, FEREIZ, HRI
XALRIX & ) K& 2 fliz/R L, HR2ZKIZLR2X &

DAEBICKREL o7, WFHY RZESHY 1
JEEAR TR E IR W E RN oA, I8,
FHEEICENZVWI LERLTWED, KRBT
B H R ICH B O ML EHR 52 0 BAED b
7-.

RER1 B I ORER2 (2
RITRT. HREAIC

B BAAREREI G 2 5 8
(ZEER 1 EAAER 2 & B ICIXH
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AR DU RS e £ v v — WSS 8107 (2011)

57 % HBMHOME R GRS RENEEI T ORAT OFA, B, FEEICRITSEE

AR 1 B
LR1X HR1X Pf# LR2IX HR2[X PfH
mAERE (kg 1179+ 9.0 1224+ 80 0.379 1173+ 6.1 1239+ 79 0.205
EhERE (kg) 82.2+10.6 769+ 6.8 0.324 821+ 54 768+ 40 0.145
BRI ER (kg) 308+ 57 272+ 36 0.219 311+ 6.8 283+ 79 0.587
iR ER (kg 351+ 6.7 342+ 44 0.779 374+ 33 341+ 37 0.206
EhEE R (kg) 94+ 17 94+ 15 0.939 78+ 1.0 80+ 1.1 0.711
HERGERE (kg) 69+ 17 62+ 1.1 0.421 58+ 04 6.3+ 0.6 0.206
HFEE (kg 258+ 3.1 280= 3.0 0.240 254+ 1.5° 205+ 34> 0.042
ab @ B B FNI5%KIE TR — RN CHEZED V. I = B,
SNRMERE, BT, ARG, BN O ERR D E R O A
BEEREEEILRIIX A%68H, HR1X2%H, LR2IX A558H, HR2IX A%4H.
88 B OMERHG G 2= A B BAIRE I 28 O 8 PRI E A1 T 9 e
LRI1X HR1X P LR2IX HR2[X P
MARES (%) 523+ 24 539+ 1.6 0.196 522+ 20 538+ 1.6 0.241
Bl E (%) 363+ 30 338+ 15 0.092 365+ 2.3 334+ 2.2 0.077
HEE (%) 114+ 09 123+ 0.7 0.072 113+ 04 128+ 14 0.050

RN + B3,
BEATUHIELRIX AT, HR1KA6H, LR2XABIH, HR2IK AT,

TWwWab., WFEHY OFFRTIX, AEEEIZVWDOD
B R O MLET R O 5K HED = W IT EEE R TR

THEADRD ST, BB H OMEE D5 7K
HEOWBIAOON o7z, IREGRIAETIE

WASHRIKATLRIX X 0, HR2XASLR2IX & 1 /)
SRMEMERL (P<01), BB OMEE DS
BOL b L, RTEENHAT S LEAVRES
N7z, BEEIZHRIKALRIX & ), F72HR2KX AT
LR2IX X ) K& M) (P<0.1) ZmR L7z, L7228
> TH B O ARG 52 B E T RO W
WREN BB % BT T RS E 2 b/,

INE TOHETIE, B HIH R MEE 7R
FICLTH, ZoBEKEZNEL THETIUL, B
W12 E A LB R 5 2 v &) 1% v
16141529 AR GRER T H BV [ O ML E R o K5 5= 28,
BORBAREEELS 2, BRHCLEEL5 2
5 X9 BRI RSN, OB E LTIE, HRI
X & HR2X OF B I O ML EHG G- =AM T 59 %
Nade 5 OB L ) £ <, HBROMM b Ko7z
72, BRI OMEEHG G- OB E Tk
FTHRoTEEZONS.

Wright? 5%, 259kg#*5350kg ¥ THEAFEX &
EREXTHE L, 350kgPlBEMm X & b EaE Tl
H L450kg D AR T L7245 R, R OFIZH
KT BIRFEEIMEREX THRICZ W L 2RO

DA DRAF G < RIHEIG 23 % a1
HY, FRHERETHER LZEEFOFEHEMN
% lpotz. Llzd o T, lHIEH B oM & F
G IRIEDAL WG B2 T 2 2 i3d v
DD, BB OMEE OGP L - TIBER
THREORL AR B B E R T R DH 5 &
EZzZ b,

4 BRIABEOHGFHESEFPFRAREICRIFTY

=%

89 RIZIIMEEGH oK, BEEKLTABO
WA RT. RikBrcw, Koas, Biitge W
& R3L, a*, bEIZH B 1 & B 2 TR
AEAIROOSNT, FHN M OME R S-& 0%
BlIhnwekEzohiz,

5 BHEOHEAMGSENHILEER ENR
FEEEICRIFTHE
SE10F T THALAE B & IBUIR I o i D G 2R 2 R
I CHER, FEHER, SUEER, D
Ws & Ko GRrER, KiEBIRDIEE, PR



WP S R OMLE R G- R E R

59 K HIN I OREVEG S-SR TR SF O e R i O LA R ) T3 R

Ev Al a2
LRIKX HR1IX Pfiti LR2IX HR2IX. P
Kaaa (%) 618+ 4.1 622+ 30 0.865 629+ 19 627+ 3.0 0.909
NEli &&= (%) 189+ 53 166+ 4.2 0.423 172+ 17 179+ 34 0.684
L* 431+ 37 430+ 4.2 0.943 429+ 22 455+ 1.1 0.069
a* 236+ 2.2 236+ 2.1 0.969 204+ 2.7 198+ 25 0.743
b* 160+ 09 161+ 15 0.927 144+ 12 147+ 14 0.780
SRR = R
HERRFEBIILRK %686, HRLX %658, LR2IX A58, HR2[X A545H.
103 TR O MEEHE S m A BB OMALE K NI IR I E R 125 2 5
Ev Al B
LRIKX HR1IX Pt LR2IX HR2IX. P
- ZHHER (ko) 77+ 15 85+ 1.3 0.397 80+ 08 82+ 12 0.757
E-HEE (kg 22+ 03 21+ 04 0.787 21+ 0.1 23+ 02 0.072
HUEER (kg) 1.8+ 0.3 20+ 04 0.294 20+ 02 23+ 06 0.313
NG+ KgERE (ke) 92+ 0.8 92+ 16 0.962 94+ 10 98+ 16 0.650
KiggiEs (kg) 298+ 6.2 299+ 15 0.954 268+ 1.7 293+ 4.2 0.254
W R E R (k) 331+ 4.3 337+ 19 0.789 331+ 29 340+ 57 0.768

P+ B .

NG+ R E R, N & KO ER %2 &5 L 72MH.
BERBBUILRIX %68, HRI1XA%68H, LR2IX A%, HR2X 2545,
HEIIBWT, #r1, B2 & IIXMTHES
Eh oz, HRHYIE, H— Z“HERIIERE
BLUFRENEDOZELZITHE LTS, $72
W59 1%, B O ERHGGKHEAE = H H
B 52 HWREZRLTWS. L2 LA D,
KRB CTREXH CHALEERICAREEIRDOLON
T, WS FLOHILS2Y OFGRTHIRE T IE
DOTHALE EE I ARG 5K E DB 2O T
V. L7ehio TARRBROM R 5 B IEFE# THROW
ik R L2V U ] O R LG G- o BT e v &
Hhbhs. Bl L 2T, KMEEHES, B
BRI I IX I K 2 EED R0 72D, JT
51 OFERTHIEFR T RO RKMEEAR Hw, B
L )3 o 2 S 0 KL B RLHG 5-K HE 00 52 B % GO
TELHT, MRS KEDOREBII/NIVWERDbh
7z.

L\ =

B I H O MLEVEL OFG 5K EEDS, HREHIE LS
DOFEREI KT TREZ S HIT 5 7201255k 1
LRER 2 AT, BRI TIE5 » ARG CTEERLEL0
» HEE T, BRHRGEEEA VTV I94 75

AWZE (LUTRZR) 2 HHENE ¥ 72LRIX, B

MRAFRZEED 1%E L TizEs HHER S8

7cHRIX 2@ 72, EE WM O EEmX & b

FLTHy, BEMY (5 AK) JFRGEEZ

DG1.1kglZ %3 A TDN&E & LEEHE & EZHo

TDNIIZ65 : 358 L7z, MEEFRH (5 » HIE) &

fil R 58 2 DGL.1kglZ %9 A TDN#= & Li/E i}

LHEOTDNILIES0 : 20& L7z, EHFEM (87

HR) 1ZDG1.1kgl2 %9 5 TDN#& & LJE ik & iz

FOTDNIIZO0 1 10& L7z, #kBE2 Tl 5~10%

HisoF BN (5 » H#) &, B HHTIRES S

Bz r HERESE2X (LR2K), HFEMAR

HER A RED0.7%, KUME03%& L, k%

HHRE S 721X (HR2IX) Zixid7-. EEYIRIE

2 X & QFERICEHE Lz, BERH (107 HRD

ARG S 2 DGL1kglC B4 5 TDN&E & L iE/E fi

R EOERIZSS 158 Lz, BERY (8# H

M) (3 fRHGGR 2DGL1kglC B¢ A2 TDN#® & L

JEf R & B O EIZ90 1 10& LTE L 7.

D HEWHE O EHEIE X, HRIK2SLR1XIZ
WL C, F72HR2X2SLR2IXIZIL#E L Tz %
FIREDS RIBEFEHENE D o 72 K
B 1c, MEMMICHRIX O S IE A LR]
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Effects of the roughage level during the raising periods on the growth performance and
carcass composition of Japanese Black steers

Naoto NAKANISHIY, Tomoya YAMADA? Takayuki MUrRAMOTO?, Shinichi Kawakamr* and Katsuhiro AIKAWA?
Summary

The objective of the present study is to clarify the effect of roughage level during the raising periods on
the growth, meat quality and body composition of Japanese Black steers. In the first experiment, 12 calves
were weaned at 5 months and divided into two groups. The concentrate was restricted to 1% of body
weight and hay (Italian ryegrass) fed ad libitum during the raising period (5 to 10 months old)
(HR1group) .In the LR1 group, steers were fed concentrate and hay ad libitum during the raising period.
Both groups were fed in the same way during the fattening periods (from 11 months until slaughter) .
The ratio of concentrate to hay on total digestible nutrients (TDN) basis was 65 : 35 during the first 5
months, 80 : 20 during the second five months, and 90 : 10 during the last 8 months.

In the second experiment, nine Japanese Black steer calves were weaned at 5 months and divided into two
groups. The feeding method of the LR2 group in the second experiment was almost identical to the LR1
group in the first experiment during the raising periods (5 to 10 months old) . The steers of the HR2
group were fed concentrate at 0.7% of body weight and soybean meal at 0.3% of body weight. Hay was fed
ad libitum to the HR2 group during the raising period. Both groups were fed in the same way during the
fattening period (18 months) . The ratio of concentrate to hay on a TDN basis was 85 : 15 during the first
10 months and 90 : 10 during the last 8 months.

1. Results of the feed intake and growth

The roughage intake of the HR1 group was higher than that of the LR1 group, and the concentrate intake
and daily gain of the HR1 group were lower than those of the LR1 group during the raising period. During
the first stage of fattening (5 months) , the roughage intake of the HR1 group was significantly higher
than that of the LR1 group in the first experiment. There were no differences in the concentrate and
roughage intake between the two groups during the entire fattening period. The daily gain of the entire fat-
tening period in the HR group tended to be higher than that of the LR group in the first and second experi-

ments.

2. Results of the carcass grading

There were no differences in the carcass grading and physico-chemical property of the longissimus dorsi
between the two groups, although the subcutaneous fat thickness of the LR1 group was significantly greater
than that of the HR1 group. The results of the second experiment were similar to those of the first experi-

ment.

3. Results of the body composition

There were no differences in the carcass, meat, and fat weight between the two groups, although the bone
weight of the HR1 group was greater than that of the LR1 group. The bone weight of the HR2 group was
significantly greater than that of the LR2 group. The carcass fat percentage of the HR group tended to be
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lower than that of the LR group, and the bone percentage of the HR group tend to be higher than that of
the LR group in the first and second experiments. There were no differences in the weights of the digestive

tract, omental fat, and mesenteric fat between the two groups of both experiments.

We conclude that dietary roughage level during raising period affects the growth performance and carcass

composition of Japanese Black steers.
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