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EWMORE &, TOROFPHIAORE L oMicE B2 S5 = LavEm b Ty % (LAWRENCE
and PEARCE, 1964'®: HEINMANN and VAN KEUREN, 1956'), #riz, X#io&NERIIEC
OBEBEMEV &, BRBITICREERET YR L, BEREI I ERREE IR 2 L rild
2N T3 9 (BROADBENT et al., 1969: CHAMBERS and ALDER, 1964%), B & A AT
AR O T, TTBA IR T A (BAKER, 19759,

LoL, hbil, 1F42)RE LD THY, T0EEFF D TIDH LT Lid
MRt A AT = =7 ) =27 YBOBEFFORTLHELY S LI LFHRC L B
WD 4 H AMICBERE DS 55 D1, TOBOREE b4 HHER & 7c- f(FoLMAN, 19777),
WARDROP (1966)'%, 13 BESCTHER L 7o F4H 2B bt LB &, WA oS3k i
DED DEF EBARELBRIFTH -1 EBMU T D, Lichi» T, BRWHOMEERE,
FORDTFEORBIHETLEZE 2 bR, WIWER AT IBE, BRUUIOKE ORE
EHIBLENRD B,

AR, BB TRCRCT, BAROBBREISFEEN LA IS b0 (Af4E
0.7kg/H) S XUE\ HEAEE (1.0 kg/H) »BEBHIORE L T3 T8O\ T, BBER
BRI OO T A Y ENE LTERL
HERAE
1. #EE s & URERLE

RAAZ A VIERETH 10 A 10 BECHA LB Lic, EY S L, SR F4%2 58
FolBELL, EHNERMCET2RBEEYAEGER0.7kg 75 ARSIV 1.0kg &7
5 BED 2B I,

WETF L, £41BESORVIRIREL, HRORBAL 6 B E WA L. AFET, B
E20kg®ERELTHED S — 7 2% — & —&BECG U CHEHE L, 10BBUEEERS &
Ui, BEET, BE3Skgw ERE LT, MBRUBEEERES &L, WEBRBBEEOA —
F v — N7 5 AFEEF 2 FNGHEAZTH L QCBRRAE I, WHLS, 4BRTHRAY,
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10 BB TEB X T c- 7o, W% 17T BB CWBRSZES 25 (FLIK) 2 LHERS (#r)
~BELY, WBHEE T3, SABECHRE L, A, mHoGFBESFREY 1 EY
DEE2.0kg, BRaciy, 3.5kgEREMY L, REYHHRRAI®,

BETF Ay, 27 BT, 11 2P BRO RV AL 1 vREEBHET 4 8 B (AE 246—299 kg,
~V 7o — FRERBHEA 9 58 (4efFE 135—290 kg) R4 14 B (446 160—286 kg) H v A
B A VXAV x - FHEBERSEG 3 (FE 287316 ke) FMEMS (170ke) L3, £
WIBEE LT, 197845 A 10 BB HBUORBRIA L 7o 7o b LHUIRIZTT 7edo 7o o 1o BURE
i, 5A 108458831 HET, KXESI, 10, 11, 12, 4 %kX &3 29.8ha®, 9A1H
1030 BHE T, KEES L, 2, 3, 4, 5 D5 HEEE 20ha Th - 7o, HIKPIFTD 7ok
REAHECES L5 WRIIA T 7cL, RACET O BBIER DR 53, 7 7chiin - o,

BEA D D BBRIAET & THEWNEREE, BUEIRE 2 BB & L,

2. M EEIE

ENBERIICE TR, REX 2805 2 BRERTH% 3 B 3 BB L THEIEL,
FOFHEY L > C, TOBRBOURE L L ABERAEORKH I, GRAIES Hb¥ TfTh-
foo BIEIALY, 5, K&, TFEEE, BWE WE fikiE B FE, RE ESE
BIETH-Tc, SHiz, 18BEIHIL, CHLEMZ THERS BE L /-, IUKERBICK T
i, E, A, BE, % 2 8EER TEoMoERI A 4 BEERCRIE L 2,

£ZEROERE L, 168 T cEGEI, FO% 27 BBE CHBEHTRE L.

B OFEARB O WTORIE R T Il Ioh o 125, 34808 (6 A T A 5 & OV 47 5Bl

O ATEEHEFELD 2\ 0EY, ERICRAL, FMVEHICL 2 HFREONE > 1T
7o o, HEICBABICIAL, 6 A1 &EY, I B BERERNY D, TR 6825
FH 1005 % C 2R CRE 2 TRBMNICAEE LS 5 L 515 Ui, BAR W, BB
oz, b5E BAEEYHBCEE L, 5P, 5HMEL, #¥ 3 HMORES X
DEABRETE L,

B3 1 A RBEEORATE s L OB OTEEE LT -, TEES, K
BRIAESR 5 ARk L O, Zo 1 BEHw 2 B, ZhLETE, AkclEz gE, BoH»D
HOAD ECFMARLLFHRTIRE O OBPREN L L, BL, THOBERT
Ishso foo BEROBRAEITENL, 1 REME cRAEdhOEB A BHETEH L 7o, BEkoTEIC o
Tk, BN BEEEERIE CHE L 4 B BREN oo <— 7 244 L, 15 2R (GARY
et al, 19709) CTEIM % 3043 L 7o F7E0%1Y, Hancock (1953)% i #UC, HE, K
8, KRB, BHCHTRS L, o, PR EREREBEE L RK I BRREBEN v
EImr@REL, REBERTHEL
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¥ xR

1. #HRAFFoRIRE

ENBERMTW, 2EEERERIFT, THORELBE IRIh -k, BUKERYITE,
P e 77 XA~ERBLIOr - F o7 VIBRIECEBEPRE L1, DY e 75 X< o
Th, BB THEEL T oe®d, BEO 1HEABVTEREOLD, THEREI T H
Ttz BEEO 1THHE, WEXT- o, BEENEL, B BB,

m=F o7 VBRI OV, ABO2EKSIOBED 1EIVBCEESL o), BEC]
HANEL HE LU ftosd, WHEA I EEB Lt E L bR D,
2. SRHEEE

EABTRIC BT 5, WO ERE(DMD % Table 1 /R U 7o, WIWIM O 6 8% ©
VI, TEE & SRR DML Th - 20, 7 05 16 BB E TR IO 17 055 27 BB ¥ ToOENE
BCir, BRULALZ LS, BREORESEEREK L tof, ABOREEIE B
BTH L I o fony, BERROERXMIOE L LT, &£ DMI T, BEIKL -7,
ENE R ORZEFRHERE 2, BEA ALY 155ke £ <, EEERE T, AR2» BH#
LY 68kg %< Teoi,

Table 1. Average amounts of dry matter consumed for each feed
in early growing period at confinement

Period Group Milk replacer Calf starter Concentrate Hay Total
wk kg/head
92— A 15.50 7.23 - 2.35 25.08
B 15.30 10.82 - 1.54 27.66
716 A — 96.60° - 66.48 163.07
B — 153.03% - 52.73 205.76
% 16 A 15.50 108.83° - 68.83 188.16°
B 15.30 163.85° - 54.27 233.43b
17— 279 A - 10.02 120.24 191.73 321.99
B - 16.97 208.56 138.11 363.64
9 97 A 15.50 113.85 120.24 260.56 510.15
B 15.30 180.82 208.56 192.38 597.07

1) Figures at each period with different superscripts are significantly different (p<.05)
2) Group feeding.

Table 2. Voluntary dry matter intake of green cut forage

Group Dat June September
e 8 9 Av. 25 26 27 Av.
A 10.317 11.53 10.64 10.82 12.11 13.11 15.75 13.66
B 11.30 9.11 10.31 10.24 11.90 12.58 15.75 13.41

1) Sum of two calves.
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BRI F28AE Y, BT Lk - ooy, Table 2 wor U, RMMACEE L E
N D FABOMKE T, DML A, WE L QIIERAKETH - 720 T, BPIRAE» ST
25 L BB U TR AT s o 7o T, MBORARICIE, KELBR o LHE
BT,

3. HKEBLUHEBSGKE

R OFHEE R L UL HE OFH A MEES Table 3 /R U fo, TR 0P HEE 12, HEAL %
T LA EENRL, HABZR BERUCEY, BES AR TERCAE ), B
ERio 27 8T, AF188.2kg i L, BH216.3kg & 7n - o, MBS 2 BER O 29 B
T, WHEELHRBEBORIPRED T, AT, REOWAEL 20.4keg T, BKERTD
HEO 10 8% DB &R LA, BET, 10.3kg, 4.8%DHEA Lish, AL v HED
IR ENE TH - oo WK TREOMEE Y, £« ARF257.4kg, BEE293.0kg &70h, BEf
PEBREVCER -7,

PHIRHEAER, AR 2T HEBE T, A 0.86kg ls L U'BEE, 1.01kg &7 0, BE¥
T, BRLCE) OREEE LIcoeh, ABTE, BEIVSPKR -7, LL, K
WERMM Tz, AB040kg I U BAE0.44kg &, MBICHEELEITED bNIch -7,
T, REOED L, BREWERD 2:8MARE, 298K AEEL LBETSH, ABO.
50kg, BE 0.53kg LWFF & b @ERABETEEEES R LS, £2RBHMARL CoH#EkE

Table 3. Averages with standard deviations of live weight and daily gain

Age, wk
Group
2 6 16 27 29 52
Live weight kg

A 46.71£2.5 63.1%54.4 119.0°9+3.9 188.2314.982) 167.8%+£3.9  257.4°%15.5
B 48.8 £4.7 69.3£3.5 143.5°%6.9 216.3"i14..b7 206.0°%£12.7 293.0°%28.9

(4.8
dally gain A .90x£ .05 A 55% 07
(kg /day) B .95+ .07 B .53£.10

A .86%%.03

B 1.01°%.06
A .75%t .06 A 40% .08
B .97°%+ .03 B .44%.10

A ,81*=%.03

B .96°*.04
A .61°% 05
B .70°%.08
A .60%% .04
B .70°% .07

1) Figures with different superscripts are significantly different(P<.05). 2) Figures in the parentheses
are proportion of live weight lost in two weeks at pasture to live weight at 27 weeks of age.
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i, A, BEEZhZh, 0.60kg, 0.70kg b7ch, BES ABIVEBECEVERE -7,

BB O FHEE O &, Fig. 1 /R Ui, BiKBIHBE O 2 BETHE L b, FEOR
DHRD BT, 29 BESLEED 4—5 BRI OEEOEMEIG K TH - 1o, 34 BIRLE D hE
OB, FHEE IR BN R L 12

§ Group A with range

300 o i Group B with range

250F

weight , kg

200

Live

150F

N\

r A A A P A 5 A

27 2930 32 34 37 39 41 44 46 48 50 52

Age,wk
Fig. 1 Changes in mean live weight
in grazing period
4. FEBELOMER
RBIBALOFIGEDOHR % Tabled, 5 3L V6 KR L1, fhE, @&, +FHE, WE K
iy, 16 BETRBEEICEE LENRD b, oAt BENEVEBIICS - 73,
BELEIHED SN - T,
FOHBRIATE AT O 27 BT, EHAHR L, TXTOIM T, BELP ALV EBRCKTH-
oo MEBRGE, WRHZIER U TH - o0’ BUBBRIRER D L, £o%l&, ABT, 13.8%,
BT, 8.4%Thote, BEK TR T, BESABRIVEVERCS-» 2, &5, &K,
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Table 4. Averages of body measurements
A ]
r]i(;i};urement Group 9 6 g?(;w : 27 54
cm
Witers teighe i 00T ERENS w00 s Mpeirr amiss
Body length BOTLTESE 70 k06 wei2s  LOBels 1ol S
Hip height B Tira  BAsls ADils ez 11 2209
Chest depth B SAls  alet0s  m0ils  sysers s sens

1) Standard deviation

2 ) Figures of each measuremet with different superscriptsare significantly different (P<0.05).

Table 5. Averages of body measurements
Age, wk
Body Group g
measurement 2 6 16 27 54
(8341}

Rumo length A 23.540.90 25.5°220.8  30.3£1.1  36.7°£0.7  d4l1.4+1.1
b leng B 24.941.3 27.1 +1.1  32.2+1.8  40.0°+1.8  44.2+2.7
o A 16.3+1.4  17.240.7  23.3%1.1  31.3°%£0.6  36.5°%1.7
Hip width B 17.241.1  18.5+0.8  25.020.4  33.7°+0.4  38.9°%0.9
, A 91.640.7  22.9+41.4  28.2+1.0  34.0:40.9  39.3+0.6
Thurl width B 91.740.7  23.240.3  29.240.8  36.9°+0.6  40.4%1.6
: A 15.7+1.5  17.6%1.3  23.0£1.9  27.9940.5  33.6+3.7
Chest width B 16.3+1.0  18.4+£0.3  24.8+1.1  30.7°+1.7  37.5+1.7

1) Standard deviation

2) Figures of each measurement with different superscripts are significantly different (P <0.05).

Table 6. Averages of body measurements
Body Age, wk
measurement Group 2 6 16 27 54
cm

Showlder width A 2162080  22.4+1.4 26.1+1.0  30.9°+£0.8  36.5+1.8

owider wi B 20.740.9  21.8+1.7 27.540.9  32.4°+£0.8  38.1£1.7
Chest girth A 827441 92.4%3.3  114.5+2.8 128.8°+£3.0 147.4°+1.5

oot e B 82.9%3.2  95.1%£2.4  120.9" £1.5 136.9°£1.8 156.4°+4.8
Cannon A 11.740.3  12.6+0.2 13.2£0.7  14.6°+0.4  16.34+0.5

circumference B 11.840.7  12.8+0.4 13.84£0.7  15.6°4£0.4  16.940.9
Circumference A - - - 166.6+4. 8 187.1+6.0

at navel (13.8*)

B - - —~ 168.0+6.8  198.3+9.2

1) Standard deviation.

2) Figures of each measurement with different superscripts are significantly different(P<0.05).
3) Figures in the parentheses show proportion of circumference at navel lost at 28 and 29 weeks
of age to that at 27 weeks of age.
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Mok, EAE, WA CEELREIBDLRICL DD, LMD oWT L, FEIEE
HHNTR o T,

TRE L O MR RE 0T, MBEOFHEIC X vk, Table 7 iR L, B 5hic7 = 2
Y-y, BETHRY, WREEL D, RERBHEIRBRIEF L ool v 2 B, W
BN RRME L BT 5 &, RERERE (0) 3L OMHRERERE (@) bz, HEL
ERFDH oY, WEROHESRESHIE L TE - LERTE 5,

EmrEE L Ui, REMToOREFHE T, T2, $REARLLEY, &R, WE R
£, BME WIE EEG, BERETH-o T, B, BEAEG, ELIERETH -,

BIROBEEAE Y, BAR (0O SIORKR () WIhEE L, WEEd, b2 i
DR EREL, 1 X0/ &L, BXLVIBOREIMES Z LXBDBRI, LirL, HERH
DEL, BDLRIIH -1,

BB OREFEEY, WE () SI0WE () KI-C, HETHE, MHELD, HYRE
FRE, @E 1R, WM, ERUEITHET S &AED bR, Lasl, W
iy, BELLELRD LN T2,

@%@(@j&ﬂﬂwsw)mib,&5&%%@@%&&%&&?5&,ﬁ%&%m,m
SIERERIIE, 1 XL o/h& Ly, REOT v AR, BEIHBCES - AR BN, W
M ORI BE R, WBEREREICE, BELZEIRED BRIh -1,

Table 7. Coefficients of relative growth () and initial growth index (&)

W ithers height Live weight 3.854 3.992 NS2 —5.556 —5.854 NS
Body length 1.497 1.491 NS ~0.981 —0.987 NS
Chest depth 1.542 1.594 NS —1.438 —1.548 NS
Rump length 1.382 1.421 NS —1.238 —1.315 NS
Hip width 2.070 2.056 NS —2.710 —2.694 NS
Chest width 1.679 1.742 NS ~1.957 —2.080 NS
Cannon & rence 0.726 0.818 NS —0.303 —0.485 NS
Circumference 1 755 1,789 NS = —1.363 —1.449 NS
Hip width Rump length 0.662 0.685 NS 0.579 0.556 NS
Chest width 0.801 0.837 NS 0.255 0.216 NS
Chest depth Chest width 1.086 1.090 NS —0.38 —0.382 NS
1) The letters should be read as logy=log b+ alogx. 2) Not significant

5. M AT B

FEEORATEY, 2HECHTHBREFROEIGTHRb L, Fig 2 1R Ui, BURBIAR
4HEERVT, FHOFREOY 270, Ao, BERRBLIOH+S O 3 >0l RIc bR
HEWH, AR LD 8 — VIZEER L6 ADBZE T, WE/cHBh oY — 27 237 <,
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% %

100

6 18 4 6 & 10 12 14

% 18
Date 11 13 May

%
10

Date

%
100

50

Hr,
Date

o
1001

50

Date

Yo
100

a

Hr, 6 ¢ 10 12 1K I8 B8 6 & 10 12 1K 15 18 ¢ 10 12 1K 8 B8
Date 17 Sept. 18 Sept. 15 Oct.

Fig. 2 Changes in grazing patterns for each observation
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B EI OB R BT E RO bhic, ZOBEC, 3 D0OBlEL e — 7 % b ORETE IR
L, 10 HEE» T, BPoBERMEB b - THRATEH R A bR, FoMlic, Wity —
2B bs L Hx = VERIR LT,

L HDOFHERHER L BB L TBHIoBR %Y, Ba, K&, (KB, 5B L eRHMos
BERMIC SD AEETEDbL, Fig. 3 KR L, SHATEIY, ML RBBHIRERE L, *
DD 2 BTN M AR L i, BABIR 1 » ARDEOBEE c1x, HBAfTEy, BRE
DITEIDIRIFE 50—60% & 5, —FETH 7oA, 10 A OFIEITT 80% F THEM L 72o KT,
T BIAES 2 BRI T, AR BRI Tl BRICH - o nd, TEEL D, HHBHIA
e e, 91 p A%D 6 AL 20—-30% DR T—E L7, 10 A T L7, AR
5, REEE L, BHBERERTOREWVEMIS > oh, LORITIF—ET, 10 A
Ltce LU BEECE, 2008 H 500, 2N EZEL T, 3E—EDE&ThH-
foo W OTuE, TEEE D, RERRICHER AR U, R 2 B E T, 19 20% iR T,
mteh K E B G R bdleny, BB 1 » ALE TR, b 5%Hi# & 7ch, HKETTE,
2% LT &g o1,

Table 8 iwfTBHZER BT AKRES LOXREERLIL0 b 9 B irtoRkEKais
1CHEEFBADDOTH o726 ALBOITHENLEL T 5 LE 2 DRLFHTE, WKL
BEROBFET, HZOTEHICENELIS LRSS, 8 AOBERD S, 17THMAT
o, WEOLE L LFERTFHOEED, 18 ADERICHE~NTEL, KEDEIEH DI /t->T
Wh, LnL, S AUAOEENBE T, BEBHOMEER, GLAERVWEL- TRV
WTH o T,

o
7
/

/ L

a 4 b + / o by frmdeee
m2131415 ! 2122 2627 1718 718 15 M2z K15 222 2627 1718 17 18 15

Date

May June Aug. Sept.  Oct. May June Aug. Sept. Oct.
Group A Group B
[ 6razing 2447, Ruminating I Resting $EN8 Loafing

Fig. 3 Proportional variations of time spent for grazing, ruminating
resting and loafing to 14-hour observation period
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Table 8. Ambient temperature at pasture on each observation day

Date May May June August September

11 12 13 14 15 21 22 2 27 17 18 17 18
at Dawn 10 40 -10 2.0 45 100 85  — 167 15.0 105 148 141
Noon 12.2 12.1 12.5 22.0 19.5 16.0 9.0 — 23.1 16.0 22.5 24.0 21.0
Sunset 3.0 4.0 7.5 7.0 10.0 12.0 6.0 20.0 16.8 14.0 16.0 17.5 14.0
R ime 15,7 16.0 16.2 23.5 21.0 17.4 9.5 27.5 27.3 23.0 27.0 26.0 27.0
M he S time 3.0 4.0 —1.0 2.0 4.0 10.0 6.0 — 14.7 14.0 10.5 14.3 12.5
Weather” 0} c O O O ® & o © @ O © O

1) Weather; O Very fair, (QFair, ©Cloudy, @Rain, @Cloudy, rain later

% %=

ENERMO BEB#AESY, AT, 0.7kg & Lieny, £, 0.86kg E7ch, HIE
hTe ) BELER o, o, BECW, 1.0kg/A%BELLC, 1.01kg/H &Y,
BRLA@BY0BBGEL -1, LIch - C, BEMBYAERE2.0kg HBRL T, &
HERSEETIE, 2 OBENIIGETE 5 LB 2 bR 5, B, BIALE TOUEMN IR
8 L7 16 BHESLIRE 27 Bl & <13, Fig 4o L2 & <, BRI D s HE &2, A
FETRBCEINLTH), oMo RBEE?0.90kg £/c->Tw 5%, (Table3%1B) = e
MU, BETw, FigbiRlcl s, BHEOEG G AT s, BEAB O

Gain kg LIVe wih.kg Mitk
250 i 2574 Housed replacer
i
: 7
1692 Concentrates
896 /A
'
200¢ Average daily gain ; Hay

» 1882 Turnout

k2
167.8 2weeks after D Grass
turnout

{ kg/day)

150

119.0 Transported to
Livestock Farm

Live weight, kg

100

6317 Weaned

L
50 ——t— 467  Purchased

52

Fig.4 Changes in live weight, weight gain and proportion of feed
contributed to the total dry matter intake for group A
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Gainkg Live wt kg
293.0  Housed

Milk
replacer
1767 %
250k Wb 87.0 % Concentrates
¢“)3
Average daily gain T0.3 216.3  Turnout
fkg/day) F7 206.0 2 weeks after
200r turnout
l:l Grass
9‘: 72.8
o
-
x 501 143.5 Transported to
b Livestock Farm
E
v
2 3 7.
~  100r N 42
693 Weaned
Q,
R) 20.5
50k 48.8 Purchased
2 & 16 2729 52
Age, wk

Fig. 5 Changes in live weight, weight gain and proportion of feed
contributed to the total dry matter intake for group B

E0% L, BHEEED0.95kg Lico Tu b,

ENERIEO AEER T, WAN» 5 1688 E COMTIL BB ABLCEELENDD,
16 8IS LI 27 Bl £ T T, MECESRD b TIRERETH - 7e(Table 3 B, 1.,
16 Bl E CoffkE, ART2.3kgidL, BEET, 94.7kg (Fig. 4581 Lixh, @
BRloZE 9 2kg Llc-Tvd, LinL, 16827 BRI TTE, AR 69.2kg kst
O'BE, 72.8kg b iniFRAEAMEETH D, Lich - T, BBBRKBKOMBER OEKEZEL, 16
BWHETOEEBOELILLDTHDL E V25,

FHCE RO A AE Y, ARET, 0.40kg, BEC, 0.44kg L BB REIRD LR
Diofo, Fio, 174 BE IRt oBERE T, BET, 76.7kg &, ABD69.2kg i
HRCeRPEAEALR LS00, BERAELHBEETH - 25, BUKEHAE 2 88
T, WEESEENED L, TOROFRERYEE L THE ABOREAE, 0.55kg TH
b, BEECw, 0.53kg &ich, WHEEELBIZEEBETE -7, Fi, BEECKVTH, AR,
89.6kg, B, 87.0kg L ABOPREALIERCHIDb00, BERUMER V25, LI
Do TERMD 4 5 AR OMEERENISL S &0, FoBofEkL 4% & Lz FOLMAN (1977)7
DFER LRI Y, ENERMO BEAEI MRENSH D X rh L) 2EBEESHETIL, K
WERMO ABERCEE LV V25,

REIAL DOPER R DL B &, WHERTI, TXToMET, BENABEIVERTL
oy, BB R, ABEOBRBEOIAY, BEOLH LB >, LL, &5, &
&, B, FE, BEAiEck-Cl, RERCAERRE S D, ABFLY BEY 58, &
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&, B, BLLIED, EEHICKTH-7cb v 25, LU0 D, HMBEEGREK,
FHECEERZE RS bR, ABTE, FBIVNSVARERETE, BRELELL VD
DTH-TcE\ 2D,

BBk OE R E L, AR, 188.2kg, BEF, 216.3kglk, BEA AT LD 28.1kg K
Thoteo UL, HHEIEE 28R T, AR, BWBEEAEOH 110%I1Ick 1.5, 20 kg DfF
B D -tcoext L, BEET, 5% 12hHs 10kg oA s 8% 570, & - T, B
i o BIEED, AL TH-ilb b b, BTRICR VT, #hEh, 257 4kg
BLU293.0kg b7ch, BENPABLD B.6Kkg K ThHote, COBREDOEW I6BBRETOD
WHEDE, BIUKBMHOGEROECEGHBECREERTAETHSD, Lich-T, M
BOREEDOW2/3 X LD LENERIIC KT, 168K COMEFEOHEY, T0OFIK
WERBC b th, AT, REERBFORBLALRYT, £oF 3, BT clik
LictE2bhDd, 2D Enb, ERNERM, B2, 16 BT CEEN L ABEED AR
T, BBEERME R, BHOKECHET 2 Z L0 TEd, BRPHORTEKE R,
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Table 9. Changes in live weight and circumference at navel during first 7 weeks at pasture

Circumference at navel ’ Live weight
Date Age, wk Group
A B A B
cm kg
May 8 27 166.6 168.0 188.2 216.3
May 20 29 143.6 153.9 167.8 206.0
May 31 30 153.5 162.5 175.8 210.3
June 13 32 155.6 167.5 188.9 224.8
June 28 34 164.6 173.3 198.4 230.0

Bz 16BGBLE T, BEThH-7 (Fig d I USER), i, 188 LD, MEXHED
o, BEERZS, AR¥, 135.4cm 25 31.2cm bHEINL, 27 BB O BAKBEIAET T 166.6 cm - B #f
OO 168cm L1z L A LR UK > 1o, LIcdi» T, ABETE, BRBABROHEILEANE
MOEEIC LD BEE IO KR THo I LB INS,
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Effect of live-weight gain during early calfhood on subsequent
growth at pasture for castrated male calves of dairy breed
by

Junjiro SEkINE, Ken KiraMUra, Masahiko OkuBo and Yasushi ASAHIDA
(Faculty of Agriculture, Hokkaido University)

Summary

Two groups of 5 Holstein castrated male calves were fed with two different levels of
concentrates with a free choice of mixed hay so as to grow at the rates of 0.7 kg (group
A) and 1.0 kg (group B) daily after weaned at 6 weeks of age up to 27 weeks of age.
Growth performance at pasture was compared between groups to determine the effect of
live-weight gain during early calfhood on subsequent growth at pasture.

Following results were obtained.

1. Dry 'matter intake of concentrates for group B was higher than that for group A as
intended, but that of mixed hay was higher in group A than B during the period of confine-
ment. In the period on pasture, dry matter intake of green cut forage was measured using
two calves of each group. Dry matter intakes for both groups were found to be similar.
The results suggested that dry matter intakes for both groups were similar in grazing
period, although the measurement of intake at pasture was not carried out.

2. Averages of live weight at 27 weeks of age, just before turnout, were 188.2 kg and 216.3
kg for groups A and B, respectively. For two weeks after turnout, live weight for groups
A and B decreased by 10.8% and 4.8% of initial live weight, respectively. At the end of
grazing (52 weeks of age), live weight of 293.0 kg for group B was significantly greater
than group A of 257.4 kg. Averages of daily gain at the period of confinement were 0.86 kg
and 1.01 kg for groups A and B, respectively. The daily gain for group A resulted in
somewhat greater than that as intended, but for group B it was just same as planned.
Averages of daily gain at pasture were similar in both groups. Calves in group A manife-
sted no compensatory growth at pasture.

3. Body measurements for group B were signgficantly greater than those of group A
except the circumference at navel at 27 weeks of age, just before turnout. At 54 weeks of
age when calves were housed, group B significantly outgrew group A only in withers height,
body length, chest depth, hip width and chest girth.

Allometry for both groups showed a single phase which indicated no changes in growth
for both groups throughout the experimental period.

There were no significant differences in the coefficient of relative growth and initial
growth index between the groups. Results showed that calves in group A grew same pro-
portion as those in group B, although the physical conformation was smaller in group A
than B.

4. Observations for behavior in the daytime revealed that the proportion of calves grazing
for a herd showed a normal grazing pattern on fourth day after turnout. Time spent
loafing was greater immediately after turnout and started to decrease at 2 weeks after
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turnout reaching to a constant level in a month after turnout.

5. Difference in live weight at the period of confinement remained to the end of grazing
period. It was concluded that the plane of nutrition in early calfhood affected on the sub-
sequent growth performance. Contents of the alimentary tracts were suggested to be res-
ponsible for the decrease in live weight at turnout.



