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¥, 1oy —Xv BB OWTE, TOBROREEFCEENLTIUE, TE5RTF A
T A RG22 & 2% BT NIE L OEFREEREBO DI b BRTH B, ZHIZDu
T 2P T 4,5, 6 7 Ao ERBEIE, T, H3WD T2, 3, 4 7 AlB Tl &ER 7
L DFE B A 17750, HBIEE e L 0, BEGRmAROREIL 4 7 AMTH 5 LHERL
fod, BAREEN L D RERFEEERIET L VEMIND LA TH» o, AR TIE—%
DT, FHMFPO BT BRGSO R L, AL OBROREERMC L O X 5 i
RIET R L,

wZ, 2v—RAvEBBECOCTE, HE4HY, 6D kIO 10 )Y OB B
b, T OB BB O WA & B BRTH b, BEHOBREIRE 5 L3 51R
EHERAEE L HROCFET 2 2 L0% FRREELERTES LELTH5, AFBRTE, ©
DR E DR, BAFBED Alid 5 VEFRELREC L - TED L 5 B E Xt 5
DEPELIMICL LS E LT,
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Foil, EOHEEFENBELIEREFLELY L ED THRETL 2.
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1. B - REOHEE B 1RKcrofMrzmlics, (AR »—7 A8 -2 -0k
THBRERL - FBN 6.8 » B, 1kHE 165kg DA A x4 vEEE (LT, &AM &M
Fr) 27 51 (136~162 5, SO HY L DOEL &S) KLU 42 » A, 120kg 0EB4 (KA
4) 16 3§ (163~178 B) O&F 43 HA R L, MBM44ES F12 6 Lo — X v B %
WL, CORRETHARSE S 4FcsT, B MBI BBEIB» 012 L BE
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2@ 66kg/ 58 279 kg / 7R
ERERE (1B%LH) RS LA

1658 211k9 /88 472 -

— U H Y K —— LR AR —— B A A »% 23-T> Bk
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EIR FOR-IRH o B
Mok L a2 Aot 2 » AMOARBOGCREGR (5 RA5 66ke/H) #5452, 4 1L, IV Jif
NI ~ X Vi 6 Ao 2 A B L CTRESE (G5 211ke/8) ##E5 L7, 118
4 APLAFCRB LML, By (v -2 b BEoMCE I, TR~ L REER A Dk
(A IIERH 279 ke/BH) & U, BBIL IV RENXLAE (472kg/8H) &L 7o, WRFI454E5 J 6 Hb»
D2y —XvHERE, 4TR—0OfESRMEL, & IMEL THBEFEA TR, 8 A
13 B b B T2 BRI AR 298 kg/BHA 455 L /e, 11 A 9 RSB a & b, & Ak
WHEFEAHEE L, KABEOFEAINEHRS L L CEL o,

2. B R4 EHoMRENRIOCEEREERE LRCRL I, SABEEIEm 43
9,10, 11 A% h, BARFEHUFELALEETRTH D, FLRAES2 S 5 HETE CHA
L, deRESAMA RS 2 BB s TR RmORBCHE L, 228>, 8 3#HY &H— o &k
FEFEECTHEER LD TH 5, WHiEE MK OFE A MR, & AlEs 0.65 kg,
EAEF,N060ke EHF D RGEE TR - 7o, WMEEROBE YUK EY, Al
L e,

Ly =X v BBICCE, £ 0S80 0 BRUEIK & U ke, BABRtAD 08 1 7 Al & %R
WO L » HRENEEF L L L THREGEEEL, EmPNemEL2Eg, 18 1EFIPhCETED
WEFRR S L o, BEMRMDAMIE L o 21 31 & 48 1L, IV 3o 22 T 2 5,
BECOLBERB A 52 /e, ok, COMMPICEABRFOEIHE R FEOX L ENEHIK
T 57 ELiclo DRI BB L 12,

11 A b o, £ TIHE020HEEIL IVE2 O 2 74 ~ 71 450 8
ZARCHEEHL o, RREAFy 7NHLES A v 0% 52, FHOFERNERICHE
DB EERRE Ui, SRKE A Fy 2R TR SRR 2,

BHESALGNLD 2y — X v BRI, £F 1L L TREE L., 8 AhaLiko
BEFEHE 5T 1 v ~ X v BRI E AT - 1o,
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FIER 8 R 4 (P BEiEREE)

T # T0 B T T 5V 5

WK () 6 7 7 7
B oA 67+ 08| 6.6+ 07 6.7+ 0.8 68+ 1.0
 ® (kg)| 169£339 | 161+295 | 164+275 | 168+223

wmoOR w4
(VB 43 4E.9~11 F =% )

WO () 4 4 4 4
A #(A)| 43+ 00| 42+ 00| 42z 00 | 42z 00
t# & (kg)| 120% 81| 118174 | 122x 67 | 119x154

® A w4
(IBFn 4441 Ak % h)

N 10 1 11 11
1o — 2 v Bk 2 #» A 2 #» A 6 » A 6 » A
! Tle o2 om | » s @y 8| s @

i) PR

T , ,Hhﬁ} 4= 136, 147, 149, 151, 159, 161 &

166, 170, 174, 175 %

i )a W 139, 141, 146, 150, 154, 156, 168 5
167, 168, 173, 178 %

% lg“'l« 138, 143, 145, 148, 152, 153, 155 &

A"'I lT 11’ {
7

£ L {1 165, 171, 172, 177 &
{[

% A &A A= 137, 140, 142, 144, 157, 159, 162 &
® 163, 164, 169, 176 %=

HENET WO & BRI, MciziEl » BECERLA-, 1v—x v BK
¥ X ORI SRR AR D B BB w0 B B EEHE S IR O 2R & F o RO BT D
T, o, MEME 20— X v BB OWMERED, G RE-RB A RE L o, BRAE 10 B
W, EERBmET 3 ARt e h ERERL 2.,

3. HRGARE KU 1o =X v B B G D 5 45 H B 10.1 ha (44%
R) BIovs, 4 EEH 23.4ha (7 HIX) & OIICIRBHETL 7o, Zh b o B AR BT
TEBH o 7t v~ XV EPCHEERN TR URE L CHBERAY TEieh o o, BEGEILE
5%, FO6IRY kLU WD LR U A FERE Hv i,

BEWHEEDOE v —20%, Ea—AHBEY A e 70t5) 1ELBER 1 = (150t 4)
2HCHBL, HROERHNFHMACERETE LIRS EEX S 2, BEEA—~F v~ V77 ALHE
D 1HR A 2.5 kg/HH/ HICHIRHE S L e, RESBHL L v — X v B E 2 EFT D
& i,

2y ~X v BB, 4, 5FEEEM234ha (THIX) & 3FHEM 216 ha (344IX) &
DR U 7ot BB RS TH » foo WO EAETRR D, 10 B Lo
DIXEREH D 2 HE L WHRHE L 2. 8 AhanbisE L i ESENE, KES0%, £5b5H
2L 18%, ¥k 156%, TERRIHI15%, B 1%, KHr 1% OfiéEla <, TDN71.4%,
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DCP75% D% D TH - =,

4. HHEAEEICEEYE EW4SEILILFIBCEEE®RP Y, SARFE258HD 5
b 23 A EGMEZRA~ T v BB LHH LA, 0BL 11 B2 HESHBE»H FHL
fert, BRSO SRR, 26HE 1 13 HAE, 14 BCER - AL, ®hiEh il
Too a¥, EHBSIERETREOLDBERIIMAER METEh - DT, HAFELZL LT
BAS IR BHL 7.

& ARE 16 KDL T, AHAEHO S bAEEORAKLRIO 2HT OO 8HE, &A
WAEOEY 2HE EQRIEBBFEF L LT, YHBER\TE DIl o, ED SFITOL
TE, B A v —v, BHEEIOBRERRC X A4 RIEF LTy, BM4644 A FRCH
HEZHAERT 5 TETH D,

BEMEC DG TS HRY B LU 10 Y WU TN B R A 1770, 4 5% I sE
L7,

L. HRBERITCEZR

1. BH&ER#E

EBRRBCHS T 28HMERBSBRONBRERVZOR 1o =X v B 0%
RO A IO WA REE A, mARS SIEARE LT TR 2R, B3R, T, FhHKE
EOWMBLE 2K, FIMTRL I, £, 1v—X v HBUEOBERBRED bR S0
HHBERA S MO R Ay 25 &, BRI 2 » AR O ZREFR A 5 2 7o L IR
O H ¥R 058 kg 1L T4 & MM 2L TG L 728 11T, IV 3% 19% K&\ 069 kg
THo- T, BECRIFRBEGE LD LI, —F, EABEEREDHE & B TR IS
Droteps, L B0 046 kg o U T IIL, IV BHL 28% K%\ 059 kg & ABICRIFCTH
oTe THBOERENS LT, HFHEMRCK W TLHIERESIEHoBEEMAREE L
BWERED RIFIe 2 RO DRI, EARPTOMENRL Y RED S LRI L S,

I, BAIOMERE, D, HEEOC BT 2 g S o B G2, ToBOR
BILED L B RIE L d A5 &, BBRE TR BESs 2 e Fx s
A~ FOEMEEE, FIFHO034kg iRl T I #2036 kg, EEMBILEBLII L
—7ATHE, BUFO049kg L THEIVEL054kg TH T, WThit lv—-xXvHK
WoR6 » AMx@AL CRESEEZESL LHABITFTH - wnd, TOETNILEFELRIER
DN T, —H, EABE T B IO 0.16kg it Ta T #$28 0.29 kg, 2 1L #HD
033kg IR L TR IV 049kg THo T, WTFHORBEMAETE LKA EL T
EfRE % fe B LR L B8 IV O BGBER RO TRIFTH e, LvL, FREOHEREK
WY ie <, o, HREBHNRE OB ERETILIR, o e, L EDFERML, Bk
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B2 1 v KBRS X O R 6
(7 W2, SEIOHH, B 22)

T, TR 1L # W, IV B (14 5)
. . pBGE (ko) 173+ 237 166 = 24.1
e AV
o BTHE (ko) 281+ 28.1 205 + 28.5
WO BT | L
{% I R _[[Lgp 2% };] i ﬁx T (kg) 108x=13.1 129+15.3
BITL, V6 7 A H ke g) 0.58+0.07 0.69 +0.08
k% (%) 100 119
#LBE(5 T SETEE (7 30| S TLEE (6 ) SIVEE (7 B
" Y , misthE (kg) | 200+30.2 | 296+342 | 274+268 | 294243
I . y
o M . ;” HTHE (ke)| 340+423 | 358410 | 359+288 | 387319
¥ T ’am# iR & Btk & (kg)| 59234 | 62+ 7.8 | 85+ 80 | 93+128
B, Wit 248 Hiithd (k)| 0.34+0.14 | 0.36+0.05 | 049005 | 0.54=0.08
k= (%) 100 105 100 110
&) = P<0.01
B3E 1v— A v HBUKES X OSRE 5E R gt
(&R e, PEE, WA RE)
#I, TE (8 £, IV R (8 3)
. ‘ P tEE (kg 119+12.6 120+11.1
o — Z v B
y-*H Wf‘ BTHE (kg 204+ 23.3 229+ 14.6
B &) Ok e 5
?’;;J“f ﬁ}[# ZHA A B R ke) 85+14.3 109122
ST, INBEG 2 A B ke kg) 0.46+0.08 0.59 +0.07
k% (%) 100 128

5 LB (4 W) IR (4 3R BETLTE (4 WD) IV (4 30

. BiatE (ke) | 2132215 | 220+194 | 195+243 | 230111
#o A ff} @THE (kg)| 240+244 | 278+354 | 2522303 | 315:280
b3 5 Pt A

”’{‘%EI ,ﬁﬂm’%ﬁ Z |mes ke| 2:123| 492176 | 57201 | ssx2z

FI, Wi L4 Bk E (kg) | 016+0.07 | 0.29+0.10 | 0.33+005 | 0.49+0.16
K B (%) 100 181 100 149

) ¥ P<0.01

VB AEBN SRS SR OB Y, A IO R E R L EEY RETEHEADS D, COBREX
GAMEL ) VEABETREVEERINL S,

HETHNI L 5K, EEOIIRMBEEL L OBEBRIKBCTIE, FOBMBAKBOREREY
47 BBELE, LAL, RKRBOKABFI L 42 2 B CRIKEBY, 2 7 FHO R
Bk 5 x o 1, IR 5 A Btk &2t 046 kg, 6 A& ML TS L 8 111, IV 38
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059 kg L HBEAR A E 2 T BTy, WThidE v ROBE TR o o, 2 H)Y ©H
JEU 7= BN SPRHERS 5 O FE MR TV, 4 0 A RSB (8 31) 1XFH 3.7 » Ay, 128kg Tk
Bathd, 1v—xvBRK200 BREO BMEEIX 058ke Th- T, KABROEERE 6
AitEofE UL IVEORMEE BEE L ole, SOL 5L - BHOELLLT,

HEERMOMERERASF oD, Tivhh, £2HOUNFIL 075 kg/H & HEHRFT
o todd, AREOMEPBAIZ0.60ke/ HICTF7eh o te, H2 L HREEHMORE, %
W, B2 BIUEIHY THLMICERLL O, BIGEEOBNMCIBLDOTHAS S,

kg
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4% 454
2@ 1Ay HRK SEHOGEAER (88 BE)
kg
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11-7Y B AKX
200+
o0y e FIgt (488)
——————— 1T 2% (8 72) om0 BB (478)
FLVE (8 72) FAB (470)
o EWEF (4 78)
o . |

5 6 7 8 9 10 1 1z 1 2z 5 4 58
45 45 5
H3IM 1v—AvHEK BLMOGERER (A KE)



BeA A LA RETFOER - RECBET 5% 67

BEREER X OFRY DHEO fcoicd, Highfke L CRIFAMAERMEEOND X 5 ¥
MR Bl DFEL N LB TH B,

MEHBEER2 -V ERBREBEEORR  REERT Bk I0RE 2y -2
v H B O VR R DIVEMER T 2B Ui, SARFORMEE 4R, KARSSZE
5K, Fi, WAMFOUREDOHRXH 4RICRL &,

B AR OBAIIG R, BESAEEY DR S HIHEREBIEL 61kg T
BT, %’3},7‘;5@‘ I, IV3ED 90 kg L B & 29kg Dishr s, LAL, B2y —-xv

BAR MEMBIU2 v — X v BRBOE SRS
(FA W, FPoE, EiEfH2)

T, MR #I, VR #IL, T~
(12 31) (13 3/) FIO, VI
& % m | BBGE (ke 293 +31.3 285 = 26.4
A738) “THhE (kg 354+39.9 375+ 325
”‘é%}% mm*;f 16};’%, Hfg ok Erke) 61153 90=11.2 —29
{é‘éflt, W# 246 H 8k ek g) 0.350.09 0.52+0.07 —0.17
2w —1?7‘/ i | #THhE (ke 532+ 38.5 530+ 29.3
(1878) B B (kg) 178219 155157 23
BT ~IWPE FH—ma | BHES (kg) 0.96+0.12 0.83+0.08 0.13
W g | WM R (e 239+ 20.7 245+ 145 —6
(360H) BatkE (ke 0.660.06 0.68+0.04 —0.02
H) ** P<001, ** P<0.001
Bhk BAWBLO2v— AV HRBE RS
(EA W=, SFHE, BEH{F2%E)
8T, W B, R | I, MR-
(83) (83) 500, IR
B & BIAGE (kg 221+20.8 212+ 255
CELY “THhE (ke) 259 34.9 283 43.0
BT RS T | o e B 38+185 71+240 —33
{é‘fﬂ[, WE 24 38t B kg) 0.22+0.10 0.41+0.14 —0.19
2 ~1§7‘/ B BTHhE (kg 450 =31.8 468 = 51.4
( :}) . Mt & (kg) 191=14.1 185108 6
W OE W Ok e b
s " 1\%; e | ARIGE (ke 1.03+0.08 1.00 +0.06 0.03
# t B* (k) 229+17.4 256+ 29.6 —27
(360H) B g (kg) 0.64+0.05 0.71+0.08 —0.07

®) * P<0.05,

** P<0.01
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kg
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400 1

300 1
23-R BIK

200 1
cmemo LI B

700 oo B A

: } t : t :! + t t t ——t
772 7 2 3 4 5 6 7 8 g jo 11 R

4% 455
FAR WA, 2v - XV ERKOKRERR

BT, 274 — 7 AR — O &R ks hicic b b bd, #1L UIEAERE

CRIFAMER L DL 178kg LS IL IVEED 155kg L b 4 23kg % <, & HDENLD 80%

N BRI B UEMEREERT, My ~ X VBE TN kg H oo T8 - 7,

—77, EABA TS IL IV HRCHEL IO MERIEECS D 3B3kg 4
s ody, B2 v~V B TR O MEED 18% HMUD 6kg s el & EE D,
MERM T 2Tkg Yy, W7~ THICEBEZEN ALK, FARE LR - iR EL
L, SOHEDLISELTEARBEN126 » A, 289ke €, 15 B G425 100 7 A,
216 kg THAXHIBL 225 CORMIPAVEFEDORNCIZLDLELORD, TOMIC
Ll 2 DERAEHCHH D 2G> TIRIEBREE LRI T b0 L BRI RS,

B - BEAFEROZODBERBICRIEZTHE KB CIX 4B OHETER - IBE
Hiileolohd ThHH, 1v—X v BBBUED £ IMO BERELYH 6 LB 7TEIRL,
B IEEORGCOREBEIC ED X 5 I A BT L leh & Kz,

1y —xXv BBBAGAD B 2 > — 2 v BRSO T I £ CRE L 2 BdEE, SARE
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Foxk  RWoONERE (FA RS, FHHE, BEEFEzE

w1 R s IL B P || A OV OB

BMAHEE (kg) | 180218 | 168+259 | 164+275 | 168x223
1o—xv Bk BTHE k) | 290+302 | 274268 | 2962342 | 204=243

(186 H) 8t Bty | 110+144 | 106+13.0 | 1324197 | 126+ 9.9
HiifEmike) | 059008 | 057+0.07 | 070011 | 0.67+0.05

#ThE kg | 349x423 350+28.8 | 358x41.0 387+31.9

W) Btk (kg) | 59234 | 85+ 80 | 62+ 78 | 93:128
HEifkE (kg) | 0.34:014 | 049+005 | 0.36+005 | 0.54+0.08
o WTHE (kg) | 526+27.5 | 514+27.6 | 537+46.3 | 543=249

2o X v K
1878 Btk I (kg) | 177+341 | 155112 | 179= 99 | 156+19.7
HaR (kg) | 095+0.18 | 0.83:006 | 0.97+006 | 0.84+0.11
- 5 Bk W (kg) | 346240 | 346+180 | 373+319 | 375+2L5
(546H) Bk (kg) | 0.63£004 | 0.63:0.03 | 0.68:0.06 | 0.69+0.04

) * P<005

BUHR  AMORBEE (LA IS, T, BERHzE)

HTB | HTW | B | W

BIAAHE (kg) | 120 81 | 118+17.4 | 122+ 67 | 1192154
1o —Xv Bk BTHE (kg) | 213+215 | 1952243 | 2294194 | 230+11.1

(186 1) Btk Bkg) | 93+160 | 77+ 70 | 107+136 | 111+125
B R eg) | 0.50=0.08 | 0.41£0.04 | 0.58=0.08 | 0.60+0.07

#HTHE (kg) | 240244 252:+30.3 279+354 315280

o %
A73H) Bt & (ke) | 27=123 | 57% 91 | 50176 | 85+27.2
Rtk (kg) | 016£007 | 0.33£005 | 0.29+0.10 | 0.49+0.16
#ThE (kg) | 433%27.8 | 429+388 | 467x290 | 507x245

2 v - A HKK
A85H) # k& (kg) | 193x195 | 177+ 99 | 188x 7.9 | 192+ 46
AafkE (kg) | 1.05+0.11 | 0962006 | 1.02+0.05 | 1.04+0.03
o # o B (kg) | 313201 | 311+215 | 345225 | 388+280
(544 ) AfkR (kg) | 058+003 | 057+0.04 | 0.64x0.04 | 0.70+0.05

¥) ** P<0.01

CIRATIEEE IV EE2NTITEL < 068kg, 069kg TH T, HIREEH IIRL 063keg T
Boto, CHBEL P EH L IV HEE D2, HBHBOC 0T 5 MR SR OE
L ARBEROBENKREL DD EELZ LD, 4FHMCEEREELRD O 57,

ER B CRAEEERAL R b 0D, HIVER0TLkg ¢RI R, RWTH
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IR 064kg TH b, HIFLHE UL 058k, 057kg & IZITE LD w e, ZDOEEND,
B IV LB U HOERAKRE NI EDBART, 1oy~ v ARKREBEPomEy ~ X v
DREFRHE S EOE G ABERBECEEYRIEL b D EELBR S,

ks, WEBBHES D OMEREY 2D L, EABEDOEIE~H IV 2 064kg, 0.63
kg, 066kg, 067kg THb, EAKEIL058ke, 059kg, 063kg, 0.69kg TH 71,

2. BRBERESIUEKRE

BIEFABDOLCREL TLy — X v BRELEO £SO M TR L 2 OB RE L %8
8K, FLIFRITFL, MHERELLD L, SABFCRBE IR 19ke LIPS, K
W I BE21ke, I FE24ke, SEIVEE26kg DIHTH - 7o, KB CIHE T I 2.1
kg, I F23ke, HIVEE26ke THO, I X BREEE O N ER D ENC WA REN
B o Toiadd 28kg b KED S e, ks, WHEBERYL ED - RERBEREL RS &,
EHBEOE I~IV B 2.1ks, 26kg, 23kg, 27kg, (KA 22ke, 29kg, 2.4kg,

HESE  PEEMBHNEE L ERE (BA A

LR - # W OB # IV R
1w — 2 v Btk (kg 66 66 211 212
o £ W (kg) 279 472 279 472
2 v — A v Bk (kg) 298 298 208 298
= kg) 643 836 788 982
i * & (kg) 346 346 378 375
Ok T sk =E (kg) 1.9 2.4 2.1 2.6

FOFR  BEMARY R L ERR (EA KRS

# T OB I T TR A
1o — X v HKEE (k) 72 114 211 211
% Z3 W (kg) 279 472 279 472
2 v — A v B (kg) 298 298 298 208
g (kg) 649 884 788 981
i t & (kg) 313 311 345 388
g OB B ok R (kg) 2.1 2.8 2.3 2.5

26kg TH T, WHAMFDO ATETH G HMEREGROEFR - ILEFHETH - .
3. W R
A~ L 7o A RO HA R & AR I 5 10 &8 11 3R, %



BErEMRE LCHARETHOFK - BHwE T oW 71

7o, RERPEL THEEBC R TR D80 Il 728 F a0 T % 58 12 BCRL 12,

BABE TR CThOEBC L HMCEEER R 722%,  HEERERA IV 2
551 kg T L ARE L, HIFNEL PR 514dkg TH 7o, HAERELFETH- T, FIV
03269 kg THROARE S, HI N 243 kg TR L /DI Do o, BHBTE TR D &
o fehS, ZOBEEBSN TR, 7k, HASIRTHEARELY S BB L »48EE L
BVWBHE &7 o T B0, 4FTOMIR L D &8RS X HEERN 10% BEKOT, i
REENSOFETIE 5% MBS R AT TH %, KA ¥MIL517~630 F/kg 0 #IPAT,
AR & EOMBMNKE L, FEFETEE IV 28 574 F/kg Tl b & <, 28 1L #Eo 543 M/kg
DI LR 5T, Tk, WHRBBDO KA A XA vEBEORATMNIL, SHNYE T 612 H/ke
THoteDT, FLIVENR6%, FIULHENLLD TR TAELEMENcbT TtH 5, Kk
O PIHA D 1 ERD 7o b IRFEMIAE L &5 TV B 164.5 T/, 48 111 #1625 T, #8 1#E 1570 F
M, I8 1417 FROETH - 1,

KPS HEE3Ho s bE I B 1O AR R TH - T, ZOMITLETETH -
Too BRI CIL 4 B —E D HER AR D b hinh - 1o,

F105R MW RS (AR, P, BRiEEE)

N #® I #OIL T O R
A B (3D 5 6 6 6
Wk R (kg) 526+ 275 514+27.6 550 = 34.8 551+16.3
MomE R (ke 259+18.8 2434127 267+18.3 269 +21.2
ok (%) 493+ 2.8 473+ 17 484+ 0.8 488+ 3.0
oA (F/ke) 567 +26.1 543+27.3 571 40.0 574+ 28.1
W72 i HP) (F 1780 157.0+16.7 141.7+118 1625+ 21.1 1645+ 16.6

) a) HIL IWH: FI1HET204 b ERIUCHABEED

FILR  HARTBE GER RS

LW # I R IR # OO

N2 i AW il i i kii2 23]
o e (5) 5 — 6 — 5 1 6 —_
¥ e (5H) - 5 1 5 1 5 — 6
oS & (B — 5 1 5 1 5 — 6
I W & (8 — 5 1 5 1 5 —_ 6
Ao &R () 2 3 5 1 4 2 4 2
X LEDH (I 1 4 3 3 3 3 3 3
& I o &R () 1 4 4 2 2 4 6 —_
g W oo B (H) - 5 5 1 5 1 4 2
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High Roughage Feeding System for Raising and
Fattening Dairy Beef Cattle

XI1. Effects of a period for feeding supplemental feed to
young calves on pasture upon a rate of growth and
relationships between weight gains in wintering
period and in subsequent grazing period

Kunio KoTAKEMORI, Ryoji TAxAcI and Yoshitsune HIROSE

RESUME

The purpose of this study was to investigate the effects of a period for feeding
supplemental ration to young calves on pasture upon the rate of growth and subsequent
performances of the calves. Also the relationships between weight gains in wintering
period and in subsequent grazing period were studied.

Forty-three Holstein steers were used in this study. Twenty-seven out of 43 steers
were average 6.8 months of age with 165kg. of average liveweight (elder group) and 16
remainders were average 4.2 months of age with 120 kg. of average liveweight (younger
group) at the commencement of the experiment. Both groups were divided into 4
groups. They were put on pasture at the beginning of May, 1969, for the first year
grazing period. Steers in group I and II were supplemented with 1.2 kg. of concentrate/
day/animal (total 66 kg./animal) for two months of the grazing period. Those in group
111 and IV were fed concentrate through 6 months of the grazing period (total 211 kg./
animal). The wintering period was from the middle of November to April inclusive.
During this period steers in group I and III were supplemented with 279 kg. of concen-
trate per animal (low supplement group) and those in group II and IV were 472 kg. per
animal (high supplement group). All anismals were fed concentrate on pasture during
the latter half of the second year grazing period. At the beginning of November,
1970, animals in elder group were slaughtered at average 24.7 months of age and a half
of younger group were sold at average 22.5 months of age as feeder cattle.

Daily gains in the first year grazing period were 0.58 kg. for group I and II of elder
group, 0.69 kg. for group III and IV of elder group, 0.46 kg. for group I and II of younger
group, and 059 kg. for group III and IV of younger group. In both age groups daily
gains were significantly greater for steers fed concentrate throughout the grazing period.
Carryover effects of concentrate feeding on pasture tended to affect on the gains in
wintering period. Especially the tendency was observed in younger group.

In elder group the gains of low supplement group in wintering period were 29 kg.
less than those of high supplement group. In the second year grazing period, however,
the gains of low supplement group were 23 kg. greater than those of high supplement
grbup. These differences were resulted from a compensatory rate of growth. In the
younger group those results were not observed. Thus, it was concluded that the rate
of compensatory growth was depend on the age or liveweight at a commencement of
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wintering period.

In the elder group, there were no significant differences in the results of slaughter
experiment, however, steers in group II were slightly less in dressing percentage and
carcass price than those in other groups. The net income of group II in the younger
group was also slightly less than that of the other groups.



