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Photo I. Creep feeding gives preweancd luambs uccess to
special feed while excluding the ewes. Creep
area is an cnclosed space where lambs can
enter, but c¢wes cannot enter because of the
size of openings.
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Multiparous § 11
Total 8 14
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Table 2. Categories of lamb behaviour used in Exp. 1
Behavior Description
Lying Lying on the ground whether asleep, still or active

Attempt to stand Putting at least one foot to the ground, with some part
of the lamb’ s body raised from the ground

Standing Upright on all four legs and remains up for at least 1
min, without falling over

Attempt to suck Lamb makes contact with the ewe or any object by

mouthing or nudging.

Sucking Lamb undeniably has teat in mouth and appears to be
sucking. ;
Licked Licked of lamb by ewe. Included in this category is

nosed by ewe.

Table 3. The first occurrence of various lamb

behaviours from birth for single lamb (n=8)

Median Inter—quartile range
min
Attempt to stand 10 5 — 16
Standing 18 12 — 22
Attempt to suck 17 12 — 24
Sucking 56 47 — >120

Table 4. The first occurrence of various lamb behaviours and interval between
the birth of first and second lamb for twin lambs (n=14)

The first-born lamb The second-born lamb

Inter—quartile Inter—quartile

Median Median

range range
min

Attempt to stand 10 6 — 13 10 7 — 12

Standing 17 10 — 22 17 14 — 24

Attempt to suck 19 10 — 24 18 14 — 26

Sucking 82 40 — >110 60 45 — >90
Interval between

first and second birth 20 5 — 45

BFROBEBRMFEOMT E 2RI I0ICEER{TE &
ERTWBHT Y,
BILORLZIToFliZ, B, WFEbic, Fh
ECTERIOD TH-T, B L0, BT TR
%185, WMFTRAERIIAThH-oT-, BADOKALIT,
WP TIRAERITS, RTFOE—-TTIIERKI9YY, B-7

TIRAERBITENENAERL LTz, TERIBLICEMNL
TRILDORLEZTTB, ZOXMRIIFEOABIZH D
LD, TROLGBEMOARERPBEDER L EN DA
FO, RAORKLEKRV IR L 20 REOIFEEIZE
EL, LEEZ DICEARILICRII LT, FENEIAIZK
D5 ETICELZREEIL, B TriE#ks655,. WFO
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W5, ZOHRETIE., FTEHCESL T TORMIZ, T
ETrREN, Fo, B L WT2RbEFETHS, %
DI E D &, BIYICHRIIT S £ TOEERIL204. &
FLICARINT 5 £ COEHREMITATS. £, B—F L8
ZFOFHHARRIILIS TH D, BRIBEFHORFEN
B2 DEEOREBIITE 2V, BEXB LUK
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il RVWHEDOHEZ, TNENEIBIOR2IZRLTE,
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(F2), BILTWVWARECH L TE -FRRALORL
EIT-oTWH EEIL, BECEZFOMBNIEED &

The first-born lamb !

BEIREAL TE_FOSBEITH, TDL&E, B—F
FABMTICEEL T THRADORLR RS TL
FV, BEREFEANLUTEEREL T2 ETIE. &
IR T 2B 225, —FH, BEFIIRALOR
HBBFWEND T LR KEIACHNT D, EORR. B

T FOFPRIEIT B ETICRER2ET D LS

Eh3, AHEORSEIIOwensH P [TkoTHBEENT
W5,

BEFERNICE—F. F_F L HITRALICKIH L 78
Blzo>VWT, BE—F LB _TORAERRBL., F—128K
HLICE S E COMM L E - FARILICES E TOBEO
FZIZDWT, Kendal IO NEFLARBIREC Y 2 RDI L T 5
HEREOHENBRD b7z (=0.643; P<0.05), ZO
TEnh, HERBERLS 2D LB —FDOHFBRIIIK
DT HETICRBHEZET S LV ) BRBTRBINT,
AR TIX, HAETED D Ho0%REITAER IFFE LN
WREESNORICKTI LA, 2B/ BB L THR
LCTERVEELWAZEBALMI R ST, o, K
T, ZTROHAERBRELS 2B L, E—TOFHM
WA I 5 F TICRFEZ BT 2Hm3R S 7,

Lying

Attempt to stand X

Standing X X X X X X X X X X X X X X

Attempt to suck X X X X X X

Sucking X X X X X

Licked X X X X X X X

The second-born lamb l

Lying X

Attempt to stand

Standing X x X x X X ox X x®x X X X X X

Attempt to suck X X X X X X

Sucking X X X

Licked X X X X X X X X X
| L ! L i 1 l 1 1 1 | ! | — I 1 1 I 1 1 1 |
0 30 60 90

Time after first-birth (min.)

Fig. 1. An ethogram of behaviour of twin lambs, in which second-born is delivered 5 min. after
first birth. Each category of behaviour are scored by an ‘X’ according to the occurence

on the instant of each successive sampling point.

| :birth time
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The first-born lamb |
Lying
Attempt to stand X X
Standing
Attempt to suck X X X X X X X
Sucking

Licked X X X X X X X X

The second-born lamb
Lying
Attempt to stand
Standing
Attempt to suck
Sucking
Licked

X X X X X X X X X X X X X X X X X X X

ST S { 1 ! Il |

X X X X X X

X X X X X

60 90 120

Time after first-birth (min.)

Fig. 2. An ethogram of behaviour of twin lambs, in which second-born is delivered 55 min. after first birth. Each

category of behaviour are scored by an ‘X’ according to the occurence on the instant of each successive

sampling point. | ibirth time
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v —THE L TRW:,
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Table 5. Proximate composition of feed fed to male lambs and mature

wethers for Exp. 2

Exp. Feed DM CP C. fat NFE C. fiber C. ash
% % DM
2-1 Hay 82.9 7.8 2.8 44. 7 37.0 7.7
CS 85.2 22.3 3.7 61. 8 4.2 8.0
2-2 Hay . 82.8 9.0 3.3 44. 4 36.9 6.4
CS 84.0 21.7 4.3 62.3 4.0 7.7
2-3 Hay 82.2 9.3 2.7 43. 3 38.1 6.6
CS 84.9 21.7 5.1 62.7 4.0 6.5
2-4 Hay 84.6 11. 2 3.2 46. 0 33.4 6.2
FFD 85. 2 20.5 3.9 63. b 5.7 6. 4
2-5 Hay 82.2 9.3 2.7 43. 3 38.1 6.6
FFD 83.7 . 20,7 4.0 61. 8 6. 4 7.1
Table 6. Age and body weight of sheep, percentage of concentrate in total ration, and dry
matter intake
| Days of age BW Percentage of Daily
Exp. Treatment n Weaning Trial start at trial concentrate DMI
day day ke on DM basis g/keg WO 7°
2-1 3-4 4 85 109 35.2 58 51
M 4 — 2n* 65. 8 58 51
2-2 2-3 4 61 99 33.1 57 54
2-4 4 61 128 39.4 55 59
3-4 4 100 125 42.5 55 56
4-4 4 119 128 47.3 55 56
M 4 - (25) 59.8 57 54
2-3 2-2 4 60 74 27.9 54 52
2-3 4 60 102 33.3 53 59
M 4 - (28) 73.6 54 54
2-4 2-4 3 60 125 49.0 57 52
4-4 4 120 121 54.5 57 50
M 3 - (26) 71.1 57 49
2-5 2-2 4 60 74 26.9 54 53
2-3 4 60 102 33.1 54 56
M 4 — (28) 73.8 55 52

1

at approximately 4 months of age, and ‘M’
* Values in parentheses indicate months of age.

DEWBEE (dry matter intake, EATFDMD A Z R Y
I RT 4 HAX W) DkeX ¥ 5ogfEERHIEE L,
AL E SR E (total digestible nutrients, ELFTDN)
OERBREN AARFRIZUE ORFERBEZXEET D &
L, BEEERBESSI. TEN 18 EE2IR30
Sy L1623 THRE Lim, AREBREIZERIC
BEREE7, RB2-4TE. AYKT BOHOREHE 5
Raun & Burroughs®® O FELZ BB L TEQALT
—FNVERWTE -FREER L,
BB LUEDO BB EERE VLo L,

BE—HIROVFAIIAZ U VEBERWTE A BEBRE
L=tk, HAZa~ v7F 7 ¢ (GC-15A, BERUERR)

ETTIAN

‘3-4" indicates the lambs weaned at approximately 3 months of age and started digestion trial
indicate mature wethers aged 2 years.
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ICERED NI o1, RER2-2TIE, EEHHELE
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L T2-31312-4), T4-41 B LM & iKMo o
(P<0. 05), LDy EILRICRERZIFED bhieho
7o RBR2-3L2-5TiL ¥ 37 B (LLTFCP) LRI,
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-4 73T2~41 & TM) X KA o 7223 (P€0. 01) | fh D7 T8
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SUFNFE) 38 £ UHLHE TR FITH ST D278 LT,
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Table 7. Digestibility of total ration by male lambs and mature wethers

Digestibility
Exp.  Treatment'
DM OM CP C. fat NFE C.fiber
%

2-1 3-4 67.8 69. 8 75.8 69. 7 74.8 48. 8
M 70. 2 71.9 77.5 75.2 75.9 53.8

2-2 2-3 72.3 73.8 75.0 69. 5 78.5 59. 2
2-4 72.0 73.4 74. 8 73.9° 77.4 60. 8

3-4 71.3 72.7 74.5 71.7* 77.2 58.3

4-4 71.7 73.4 74.3 73.5° 77.9 59.7

M 73.5 75.1 77.8 74.0° 79.2 60. 2

2-3 2-2 68.6 71.3 74.3" 75.1" 76.3 54,6
2-3 68. 6 70.4 73.9" 74.0"° 75.0 54.8

M 70.5 72.5 77.7° 82.8" 76.9 53.8

2-4 2-4 70. 1 71.7 71.9 75.3% 76. 0 57.0
4-4 70.5 72.0 71.6 69. 7" 76. 4 59.2

M 71.9 73.5 74. 1 78.5* 76.5 62. 4

2-5 2-2 66. 6 68. 1 71.5*"  69.7° 73.0 52.7
2-3 65. 1 66. 5 68.9" 70.1° 70.7 53.4

M 67.2 69. 0 76. 2" 79. 5% 73.2 50. 9

'See footnote to Table 6.
Means on the same column with different letters within trial differ

(* *:P<0.05, ™ ":p<0.01)

Table 8. Rumen volatile fatty acids for

Exp. 2-4
2-4' 4-4 M
Total VFA, mmol/ 6.30 4.95 6.53
Molar %
Acetate 69.4 69.2 70.9
Propionate 14.5 15.6 13.2
Butyrate 11.5  10.1 11.1

'See footnote to Table 6.

Means on the row are not different from
each other (P>0.05).
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Table 9. Proximate composition and nutritive value of
feeds fed to ewes and lambs for Exp. 3

ARS FFD s
DK, ¥ 78.2 84.2 85.2
Proximate composition, ¥ DN
CP 9.5 21.0 22.3
C.fat 1.9 4.0 3.7
NFE 41.5 63.1 61.8
C.fiber 3.3 5.3 4.2
C.ash 12.8 6.6 8.0
Nutritive value, ¥ DN
DCP 1.5 17.2 18.6
TDN 51.0 86.8 87.2

LOKFEEZINRECHE L%, Mobb 2
HLTE=—L>— bTEBW, TYyE=THTARAZEAL
oo ToE=TOHEMBE., EHERETH DHIREIOMEY
3%E L7V, BAMCA0BLL EHE L-%RIZBAF L. 8
FlOT =7 2 BRSETHLHA LK,

BRI OHEILFIT R 482 v TIHLI8E .
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ZARS & BHE T DRIBEIE®Y TRkdiz, 2B, UTFOER
BRICB T 5 BRI O MILRAIE F BT 3~ ORE R
B3]t ULTHD,

BFEHMTO2AMTO I KEZHA-ABTRE(2.5%
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CS. FFD& HLDMTBWD2. 1%% LR & L7, ARSIZRE¥E L[
CHIETHRE L, BFEOBNIERIERE L=,

RO #5 5B Z) 12 98F304y & 168F, BWAIE X8 o fi Kt
feEATE L, BIET. REELOLFHIIHELER
FAREZELSIVTEMLE, £, BHOKRRIIAERE
B L HE ST RD, THOHDHEFLUTOE
HEBRIZBWTHRLTH S,

1T ERRZ, WX D5 £ F 2B 2 BIEA IR O
W HIKAER L, pHEVFARRIE L=, pHiZ A5 X E
HBpH A — & —THIE LT, FEEIRFFIZEWT, WXOF
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] e =
BEOHEE L B OBIRE, REEBLUBVERINZ
RUT, FEREE, ATHAIZIZCP, TDNE $1292%, R#iic
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(Z13-0. 18ke. HBAGEMIZIX0ke TH - 72,

Table 10. Average daily feed and nutrient intake,
and body weight change of ewes for Exp. 3
Weeks after lambing
1~8 9~ 17
DMI, ke/head
ARS 1.06£ 0. 26 1.20%£0.15
FFD 1.14+£0. 04 0.81%+0.04
CP intake
g/head 339 £ 28 284+ 13
% requirement’ 92+ 7 119+ 5
TDN intake
ke /head 1.52%£0. 14 1.31%+0.07
% requirement'’ 92+ 8 104+ 6
BW, ke 83.3%x2.7° 73.2+4.9°
ADG, kg -0.18%£0.07 0.00x 0. 07

‘Percent of intake to requirement in Japanese feeding

standard for sheep (1996).
At 1 day after lambing.
‘At week 8.

Mean £ SD.
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Table 11. Daily feed and nutrient intake in lambs creep-fed calf starter (CS) or formula feed for

dairy cow (FFD) after 8 weeks of age

Weeks of age

2~4 5~17 8~ 10 11~13 14~16
c-c! C-F! C-C C-F c-C C-F C-C C-F c-C C-F
DMI, kg/head
ARS - - - - .07 0.09 0.14 0.17 0.20 0.28
CS 0.13 0. 09 0.35 0.33 .53 0.01 0.70 - 0.83 -
FFD - - - 0,02 - 0.52 - 0.71 - 0. 84
DMI*, % BW
ARS - - - - 0.28 0.35 0.42 0.51 0.51 0.70
CS 1.17 0.81 1.92 1.88 .09 0.04 2.11 ~ 2.12 -
FFD - - - 0.11 - 2,03 - 2.13 - 2.11
CP intake, g/head 29 20 78 78 125 120 169 165 204 203
TDN intake, keg/head 0.11 0.08 0.31 0.31 0. 50 0.50 0.68 0.70 0.82 0. 87

'C-C, lambs creep-fed CS until 17 weeks of age; C-F,
8 weeks of age.

‘At week 3, 6, 9, 12 and 15 of age respectively.

Table 12. Comparative growth rate of lambs creep-fed
CS or FFD after 8 weeks of age

c-Ct C-Ft

BW, ks

Birth 5.3+0.8 4.9+0.8

Heek 8 22.7+3.7 22.8+1.9

Week 17 43.6x7.7 45.0x3.3
ADG, ke

Week 0~ 8 0.531x0.08 0.52+0.03

Week 9~17 0.33+£0.08 0.35+0.04
1See footnate to Table 11.

Hean = SD.

Means on the row are not different (P>0.05).

Table 13. Rumen pH and volatile fatty acids
for creep-fed lambs

c-ct c-F*
Rumen pH £.73 8.78
Total VFA, mmol/de 7.08 8.34
Molar %
Acetate 83.7 66.6
Propionate 19.1 17.4
Isobutyrate 2.3 2.3
Butyrate 9.7 8.1
[sovalerate 3.7 4.1
Valerate 1.5 1.5

'See footnote to Table 11.
Each value indicates the mean of two lambs.
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Table 14. Total amount and cost of feeds for creep—fed lambs

c-C' C-F'
CS FFD CS FFD
Intake, kg on as—fed basis/lamb/3 weeks
Week 2 ~ 4 3.2 - 2.2 -
b~ 7 8.6 - 8.1 0.5
8 ~ 10 13.1 - 0.3 13.0
11 ~ 13 17. 3 - - 17.7
14 ~ 16 20.5 - - 21.0
Total intake, kg on as-fed basis 62.7 - 10.6 52.2
Cost of CS*, ¥ 4, 264 721
Cost of FFD*, ¥ - 2, 088
Total cost of concentrate, ¥ 4, 264 2,809

'See footnote to Table 11.

*Prices of CS and FFD are ¥68 and ¥40/ke on as-fed basis respectively.

ARBRTIE, Xr-—#EHME L TRESEZARE L
=A%, SHELIEIZI T A155Y v OEBUKEEIBID2. 1%
BECTh-oTz, 00L&, HRATERFICHET v F—
VAREORBEE Y R, BNHEOREEMIZLD
BRPSE™ TV OFAERL RESB A BERIO6E L
BEITN R LB SN D,

FEIFEVCELEREHAHIOWT, RELER
ORBELXRINR LT, CSHEFFD~DOEEZIZL Y,
BB 500MIZ P sz, BEF¥E—MYY
OEEEEE 24, 000HBELREINTEY ™, &
DX R TEORBESBITEERKRICEST5,
Heaney 5 °7 *® 13, ALMiET D FEDONHILIC VT
FERAOLDEZM FHFHOLOTRET S L. B
LD LOD, FOET O IEERBRERIC L > THES
nNHERELTWD, KRB TIZ, SEHE{LREN O RiE
L7ZEEBEIC & AR 7R T, BRI DV TRl
BAROLOTRELTH. #EIEEDL S TEH &R
HMENELNT, LEO XD IZARKETIZ, CFE LTH
B4 REFEE Y, SHEBEIZCSHSFFICERLTH T
EOBMBIZEBILNI AT LML,

I-4 FFERREAMOESEKE[HER

B 89
I-3f1 [RER3] Tid, FEMAREFBORE LMK

BEABO L, ZOEE, FEIEYYOBRER
BHERUKEIIDMTBV D2, 192 ETH 1 . IREFEE OB R
WERETHIREIRD SN emrol, TORRIE, X1
“HEBAN LT OIRBREFTICEBTLALDOTHS,
—4. AEBETHE., FEREFETFIATHS, 0
EEL T, HNOBREENRE WD, HD T, B
TERFRIBET DL, BOERIIH—Tidhewn, 2
DX GE, BEGRZEE Lo ERIT. BRERER
KB OEBRIFEREC L DHBET v F— v A7 EORHE
EVR, BEAAEETHIHBNMESREEM TS/ 0
2R DT ARPE (T a h¥E I 7)Y T AR
L, BEEHECHECRZA ZEMERENS, I
{2k LCBOR T, BERIRES 2 AV TR 23T
bz v e s B RETIE IO L ) RHEE
FITARVOT, FERICRESE A4S LTty
B2zl - Tid, BRRN TICRIT 2 IRESEHS 5 K
ERTFEDREFICRITTHELRITHILELSH D,
FITARBRTIE, BAHEA L LRESRHE 51T
F(ORREWAECRIITEES FHRICHRI L, R
41T, BROBBEASRELDI2OO8EH W, CFE
LTHETHREFERORGEERMERIZ & b A > THMN
iz, REBR4-2THE, BT L RTPIRET 2008 %
A, BREFBOKREKEL L TEEDLKELHREL
77



i f] Gk KRR

[Ewes]

V7 — BT EORYEBMERICLS 7 ANEEY AT LMY

VB S A

(=1 \]

o w

l | 1 1

8 9 10 11 12

|

i

{ J
13 14 15 16 17 18

Weeks after lambing

[lambs]
Hay { |
cs — 0.5 -+ 0.6—{—0.7—1:—08 ———}——o 9—{—10—{—11 } 1.2 J]
| L 1 1 | 1 | -
7 8 9 10 11 12 13 14 15 16 17 18
Weeks of age
Fig. 3. Daily amount of feed (kg) on as-fed basis fed per head to ewes

and lambs for Exp. 4-1.

Table 15. Proximate composition and nutritive value of
feeds fed to ewes and their lambs for Exp. 4-1

Hay FFD Cs

DM, % 82.8 84 .4 84.0
Proximate compesition, ¥ DN
CP 9.0 19.7 21.7
C.fat 3.3 5.2 4.3
NFE 44 .4 3.5 2.3
C.fiber 36.9 5.2 4.0
C.ash 6.4 6.3 7.7
Nutritive value, ¥ DM
DCP 5.4 16.1 18.1
TDN 53.9 83.5 83.2

Table 1B. Proximate composition and nutritive value of
feeds fed to ewes and their lambs for Exp. 4-2

Hay FFD ¢S
W, X 82.8 84.2 85.2
Proximate composition, ¥ W
CP 7.8 21.0 22.3
C.fat 2.8 4.0 3.7
NFE 44,7 §3.1 61.8
C.fiber 27.0 5.3 4.2
C.azh 7.7 6.8 3.0
Nutritive value, % DM
jilng 4.8 17.2 18.8
TIN 51.7 86.8 27.2
HHEERE
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[Ewes]
Hay i 3.0
FFD | 0.6 {
L I 1 L ] ] ! ! ! J
10 11 12 13 14 15 16 17 18 19
Weeks after lambing
[lambs]
Hay f 0.6 I
CS:
Group H Il 1.2 i
Group L ! 0.6 I
L 1 1 | 1 1 | | 1 J
10 11 12 13 14 15 16 17 18 19
Weeks of age
Fig. 4. Daily amount of feed (ke) on as-fed basis fed per head
to ewes and lambs for Exp. 4-2.
Table 17. Average daily feed and nutrient intake, and
body weight change of ewes for Exp. 4-1
Group SD3 Group SD9
DMI, ke/head
Hay 1.49 1.57
FFD 0.76 0.76
CP intake
g/head 284 291
% requirement'’ 121 124
TDN intake
ke /head 1.52 1.57
% requirement'’ 124 128
BW*, ke
Week 77 73.1+£10.8 72.1£17. 4
Week 18° 67.7t 8.9 67.5%+14.0
ADG*, kg -0.07£0.07 -0.06£0.06

‘Percent of intake to requirement in Japanese feeding

standard for sheep (1996).
*At beginning of experiment.
*At end of experiment.
*Overall mean = SD.

Table 18. Average daily feed and nutrient intake per head in lambs

for Exp. 4-1
Weeks of age
7~8 11~12 15~16
Group Group Group
SD3 SD9 SD3 SD9 SD3 SD9
DMI, kg/head
Hay - - 0.12 0.12 0.28 0.25
CS 0.41 0.42 0.67 0.67 0.92 0.92
DMI', % BW
Hay - - 0.39 0.37 0.68 0.58
CS 1.95 1.86 2.20  2.07 2.24 2,15
CP intake, g/head 89 91 156 156 225 223
TDN intake, kg/head 0.34 0.35 0.63  0.63 0.94 0.92
'At week 8, 12 and 16 respectively
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Table 19. Body weight and average daily gain of lambs for Exp. 4-1

Group SD3 Group SD9
Male Female Male Female
No. of lambs 9 5 8 6
BW, ke
Week 7' 19.5*2.4 (12) 19.0x2.9 (15 21.5%4.3 (20) 20.5*4.7 (23)
Week 182 51.1%x5.4 (11) 41.6*6.0- (14) 52.7%£5.0 (9) 45.5x4.8 (11)
ADG, ke 0.42%0.05 (12) 0.30%+0.05 (17) 0.41%0.03 (7)) 0.33+0.05 (15)

'At beginning of experiment.
%At end of experiment.
Mean £ SD.

Values in parentheses indicate coefficient of variation, %.
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REOEE L EyOEBRE, REREL L UBNE 1TEY
DEHETRITICA L, AHEOREL L, CPLTING
BREIERELFTREL TV, £7-, ADGIE, SD3FEH
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Table 20. Average daily feed and nutrient intake, and body weight

change of ewes for Exp. 4-2

Group H Group L
DMI, kg/head
Hay 1.97 1.91
FFD 51
CP intake
g/head 261 256
% requirement’
for ewe suckling single lamb 131 128
for ewe suckling twin lambs 103 101
TDN intake
ke /head 1. 46 1. 43
% requirement’
for ewe suckling single lamb 127 124
for ewe suckling twin lambs 107 105
BW*, kg
Week 107 92.2+7.6 92.1*+7.6
Week 19° 88.1x8.1 83.0+9.4
ADG*, ke/day -0.07x0.04 -0.14=%0.02

'Percent of intake to requirement in Japanese feeding standard for

sheep (1996).

?At beginning of experiment.
%At end of experiment
*Overall mean * SD.
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Table 21. Average daily feed and nutrient intake per head in lambs for Exp. 4-2

Weeks of age

10~11 13~14 16~17
Group Group Group
H L H L H L
DMI, ke/head
Hay - - 0.24 0.34 0.33 0.41
CS 1.02 0.51 1.02 0.51 1.02 0.51
DMI', % BW
Hay - - 0. 56 0. 86 0. 65 0.91
CS 2.89 1.48 2.36 1.29 2.02 1.14
CP intake, g/head 222 114 246 141 253 146
TDN intake, kg/head 0.89 0. 44 1. 01 0. 62 1.06 0. 65
"At week 11, 14 and 17 respectively
Table 22. Body weight and average daily gain of lambs for Exp. 4-2
Gruop H Group L
Single Twin Single Twin
No. of lambs 4 4 4 4
BW, kg
Week 10' 34.7£1.0 (3) 31.5+3.3 (10) 36.5t3.0 (8 28.7x4.9 (17)
Week 19° 55.9+3.1 (6) 54.1x6.8 (13) 52.9%10.3 (1) 42.6x7.3 (17)
ADG, kg 0.34%0.03 ( 9) 0.36=*0.07 (19) 0.26*0.05 (19) 0.22+0.05 (23)

"At beginning of experiment.
’At end of experiment.
Mean = SD.

Values in parentheses indicate coefficient of variation, %.
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B—& L. W-608E35 L UW-90RE IZBETLH% L W-1208 & [
CE%#HG5 L7, CSOK5EIZ. 10~29H#RIL0. 2ke &
L. LI20B MR TO0. 2ke T OWIE L. 9OR B LI IZ—
EDLOked L7z, BF¥ELL, BLLTOIELE YRS
BE1A2ENIATTHRE L, 1Y) OETEERLG
50mM T, 205 H20m % T EMERAVTHEIY FEEL
L7z, W-603 K OW-908E Tk, BERL A LIRS T ¥l % %
E L, BERXFFDRHBETDHLEILE, FEETFER
WKIRBE L, 20 2SI TEMOHAY OERKL,
TEPBELLEBICRATERLOICLE, BFEL
b, BRNOLEN - FILHATHRAETES LY ICHAEE
BE L7, BBt LTHERELER L, BFFEOBY
2EMBBCRIELE, ARBCTRBEHROHVICLYE
BESLHER S L ICIBEE Lo, BOREERIIONT
IHTEALERIC K B HTIITD T FOBMIZOVWTRL
7=

ARBRTIX. FEMOHAY ODEERD & 5 IZhkE
L7z, k. FEMOHAY ODIEIZI9m & TR TV
WL, YA — 7 BT ETIE, BWOkeFRED
Bz b b, ZOETIIHAVBEREI IR (BEE
2), I TIERZ DR &R, Bf&rIZ25m & LT,

[Ewes]
Hay .0 I
FFD 0.8 * *
Corn silage 2.5 {
| 1 | J
0 30 60 90 120

Days after lambing
* Ewes, removed from their lambs at 60, 90 and 120 days after
lambing respectively, were fed hay only from 7 days before

respective weaning date

I

Hay 0.2 0.3 T 0.5
cs 0.2—‘—0.4+0.6+0.8

=]

< =

L

1
0 30

1 J
60 90 120

Days of age

Fig. 5. Daily amount of feed (kg) on as~fed basis fed per
head to ewes and lambs for Exp. 5.
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Table 23. Proximate ccmposition and nutritive value of feeds
fed to lambs and their ewes for Exp. 5

By 0T FRD es
silage
DY, ¥ 34.3 26.8 85.8 2.4
Proximate cemposition, ¥ DY
P 7.8 7.8 20.8 21.8
C.fat 3.1 5.5 4.9 4.5
NFE 46.5 57.7 62.0 52.8
C.tiber 3.0 24.1 5.8 2.0
C.ash 6.8 4.3 6.9 8.8
Kutritive value, % DN
ICP 4.2 1.1 17.3 10.4
TON £0.7 70.7 77.8 77

w B
FFEO B & 5y O RURAE, F6 R 535 & OBN & 10
D PHECER2TE LS, CPETONO BRI, 43 8 fi
60F1 H £ TIHERIK L Y L 7h 748, 610 LEEIE. %
RMAFE LT, BE¥EOBWIRZILINR i B LT,
FEOEE & #5 0 PORIR % 1585 1 EHME T #2512
HOHE L CSEAUEILODLOBRILIT, 61~00 H i
WL IEW-60RE ANW-1200 35 L OW-908F L v & £72. 91
~ 120 [ W L2 L W-60]EF3 L UW-00BEASW-1200E 1 0 ¢,
ERFERGE I T, SIRAELLREIZ £330, CSODMIOOBY
HUS P12, 1% THh - 7,
[-EOBWLADGA L26127% L7z, ERFBNIE, SRERIERT
5~E 0ke Tdh o7z W-I120FETIE, % A MR OADGIL

e

Table 24. Average daily feed and nutrient intake, and body weight change of ewes for Exp. 5

Photo 2.

Classical opening size to the creep area
(19 cm in width) prevents the rapidly growing
Suffolk lambs from entering,

0.33~0. 40ke FIRIERIEETH - /2
0.36ke, F7-.

iicd i

120 H i@ 55 0> ADG
120 H RSB 247, Ske T, A & @i
W-90BE Tl . BESLATO61~90 H il D ADG
130, 34ke, FEFLH: 91 ~ 120 H HREFOADG] 10, 30ke T4 7
HEFLAT R I CF WV ZTADGOL Fig A b b O = O iy
i Tdr - 7=, EFOAGIT0. 34ke, F7=. 120 [ FHIEBW
1345, 2ke TH Y | W-1208EIZIRCIETH 72, —F,
W-GORECIL, HEFLATO31~60 H ERIEOADGIT0. 13ke & 5
VMIEET & > 7273, BEFL1% 061 ~90 O finlE O ADG! £0. 22k
Ly o BHEILATICFLSEEFL AL OADGI T2 8 28 07 B
DOADGILO. 31ke, F72, 120 FTHFBW/L12. 3ke TH Y, 3
P LWL TH - 7

W-120" W-90 W-60
1~60" 61~113 [~ 60 61~83 1 ~53
DMI, ke/head
lay 0.71 [.40 0.73 1.37 0,80
Corn silage 0.67 0.67 0.67
FI'D 0.69 0. 69 0. 69 0.69 0.69
CP intake
g/head 250 218 249 246 255
% requircment’ 67 102 67 102 68
TDN intake
ke /head 1. 16 1. 39 [. 15 1,37 1.50
% requirement’ 87 108 36 107 89
B¥", ke 88.4%£9,9"  78.3=9.8§ 86,3 6.5 76,8+ 8.8 88. 68,3

ADG", kg/day -0.17%£0.08 -0.04+0.04 -0, 16+ 0. 09 0.23=0,01

‘W-120, W-90 and W-60 indicate weaned at 120, 90 and 60 days of age,
‘Days after lambing.

At 1 day after lambing.

‘At 60 days after lambing.

"Percent of intake to requirement in Japanese teeding standard for sheep (1996).
“Overall mean = S3D.

respectively.
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Table 25. Daily feed and nutrient intake per head in lambs weaned at 120, 90 and 60 days of age
Days of age
21~30 31~60 61~90 91~120
¥-120' W-90 W-60 W-120 W-90 W-60 W-120 W-90 W-60 W-120 W-90 W-60

DMI, kg /head \ 1

Hay - - - 0.11 0.13 0.14 0.28 0.29, 0.34 0.35, 0.44 0.50

CS 0.10 0.14 0.18 0.43 0.42 0.44 0.65 0.651' 0.69 0.85: 0.85 0.86

1

DMI®, % BW : :

Hay - - - 0.55 0.65 - 0.67 0.89 0.94, 1.10 0.82, 1.08 1.31

CS 0.81 1.09 1.40 2.16 2.09 2.10 2.07 2.10: 2.24 2.00: 2.09 2.25
CP intake, g/head 22 31 39 102 102 107 163 164: 176 212: 218 225
TDN intake, kg/head 0.08 0.11 0.14 0.40 0.40 0.42 0.67 0.68. 0.74 0.87, 0.93 0.96
'See footnote to Table 24,
*At day 25, 45, 75 and 105 respectively.

Values on the left of broken line are for preweaned lambs,
respectively.

lambs within 61~90 and 91~120 days of age,

and those on the right for weaned

Table 26. Body weight and average daily gain of lambs weaned at 120, 90 and 60

days of age
¥-120" ¥-90 W-60
BW, ke
Days of age
0 4,5+0.7 (15) 4.9%+1.1 (22) 5.0+0.9 (18)
30 14.4*x1.4 (10) 14.4+2.2 (15) 14.5£1.7 (12)
60 25.4+2.7 (11) 25.8+4.2 (16) 27.5%4.0 (14)
90 37.4%+3.6 (10) 36.1%£5.3 (15) 34.0x4.8 (14)
120 47.8x4.1 (9 45.2+6.5 (14) 42.3+5.5 (13)
ADG, kg
Days of age
0~ 30 0.33+0.04 (12) 0.31%£0.05 (17) 0.32x0.04 (12)
31~ 60 0.37%0.05 (15) 0.38+0.09 (24) 0.43%0,08 SZ_OE,
61~ 90 0.40%+0.06 (15) 0.34%0.06_(18) 0.22%+0.06 (27)
91~120 0.35%0.05 (15) 0.30%0.06 (20) 0.27£0.05 (18)
0~120 0.36+0.03 (9 0.34%0.05 (15) 0.31%0.04 (13)

'See footnote to Table 24
Overall mean * SD.

Values in parentheses indicate coefficient of variation, %.
Values above the broken line are for preweaned lambs and those below the

broken line for weaned lambs.
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BOUOBFHICEERL L7z & 21013, £ ORICHEERD —REY
RIRTFAREID, £, FOREITRARSARIEY
RNENWZEFRMBATWNA™ *5 7Y KEEBRIZEWTE
AR DM AR GiIvlz, Thbb, W-60BETid, B
% OB1~90F EpIFIZ 61T HADGIX, BESLATO31~601
RP& 06 LR, 220, BEIL L TV 220 W-908E & W-
120F£ D61 ~90 H I IZ 351 BADGIZ HE R T H KMo 7=,
CFEAT- 1= F¥ETH, 20 HMBEIL T, MERL&%ICBRE
K AR D LS i, — . W-90RETIE,
FEDOEBRIB LN LOD FOREIEL TH- T,

TOXE T, BEILIFRIC X o TEEIL B OBIRICE R 4
CoHFEEE LTIE, BEDILEORERSTOEND, T
¥(60RELIRIL. RYEOLENR P 23A%S TH
D, HALBEIERFBIZETTS" 7" Holcombe s |2

L2E. OREGEHOTEIL, FOREBLRFAMTD S H
FEEAEHRTF IS BT T D B IcH B 08, REEDILELEL
RFURTEO IR E LTHEFEL TV, —F, 90RE
O FETE, BHEFEOHSIINEL, BRAHEE DS
MREL 8D, TOT=, BELEFENC X0 BERL% ORIk
ICARAE LD LM Eh D, KBTI, TrEORILE
DHER ZAE LTV 220y W-608E Tl BERL#ZICsIT
Z Ak ODMT DBWEL 23 W-90 BE0W-1208E L 0 £, 5 < . A%t
OERMWICEID, TRETHLIEFEL TV RELH
B & LZBEMMI 1BRZD,

LLED X DI ARBR TR, 27 AKBERL TIIBEsL %
B BRI T 2RO bivion, 30 AmmBisl CIaBE
BOBBKTRES ThH-o72, FORR. BEILAE»E
WIE E4H HEIFBY DS K& o7, 3H AL T, 4
7 B LAREIC R BWIZ BERRE T H D2, BB OEE
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ARBRTIT, BEALRRC, TE22N0E COHBTERC
BL, BE2MFA~BHT2LVWIHEE™ 2L o/,
UL, WS i3, FECRIBELOHINFOLD

PARVARFE L TES ATREMRZERL Tk h ., R

W-60RETiE, ZO LS REENEALGE LIWESELH D,
—JX., Safiudo &'V 13, BRI T LHAES AT A
WRWTFRICRESRE 2 g 5725 FIER R L.
ZOBEE, BORFICHEAL L CTORERETIRES 54
WEHELTWD, KRR TIITEDREMEHIHRL
H5THY, W6OHOEEKETIZIE, ML 2805
BOEEABEELTWAWENELD B,

M-2 WFD4HAEMBIERAADA2H AL
Rt 2L (L8R 6]

=} : g

PR Y7 +— 7T FED4H A MBEILERF £ TOADGIT,
HEO. 27kg, 0. 24kg T o 7', Z D A AGEE
WL, FEEIEETABEOAGE LT, ##0. 25ke,
HEO. 18ke DJ{BEDAHNEBMEIN TV S, —F . Brskov
VT kB L, FEITI T DBWIGkeE A HA0keFEE TD
ADCO HFRA B KEIT0. 5ke TH D, 7275 L, ZalE, 1
ITRIEFRBOLE RV REREAETHY . BKOXKE
BEHOME " TV LB T HADCO F B R K IL0. 4ke
LahTwa,

AW TIHCFE L TRESB2BE5T5 28180,
N -3 RBR3]. H-4[RBR4) B L O - 16 [RERS1ICE
WT, 0. 4kgiZIEVADCAI G L TE Y | FRIC-18i (R
BRO1ICHR VTl AL L 72 W DADG T HERE ) T

0.36ke L EHETH -7z, £Z ¢, M-1H[RBRSIDFHE
Eu5Ex, KRBT, RIBAREDOHLTHRT 58
R FIZRWTa ABERL & L. BT DADCH0. dkg
LR RIEHEEARBEARIE L, £/ XFOO5 L
—FDHEBEICELT SREEES IOV THLR
FEmzl-, 2L BVOXE W F 2 RHICEIL T,
BEARICHEEETAEZ > THZ 0B HEE SN, 48
BB IRNF O/ HFOBWBIEL T 2 L BELEEDT
HD, ML LT, ML EOATHRKT 2B L
BTORTE2RT, INLOMELRIZBVT, CRTHE
M+ 2 REFEEHT, D38 [RB3ORE ST X, 20
A TCSHALFFDA IR Z % & & biz, H-48inR5R4-2
DRRE ST 2, SDAMUBRIERBS S L,

HHELEAE

HERBE OB & B BETEBIT 5 F EOMBENR & #£2TIC
T LT, R, BELZOMFTHBIVRELE
DORTI5MTH Y | BEOERIII~6ERTH 12, &
BRI, FEOHARMNLHO LY HE TI20HEE
TE L7, B Ee20REDT L4t —#f
&L (BENol, No2). 120H & CHERL L7 (B S, B
BSEEE, FEESTELT D), WFEEOREL 34,
448, B KON LR BREE LT-, T 5 H2jE (B
No3, Nod)1Z, —F& L 120 F # THERL L 7 (Bl HRIT-T,
BELZT-TH¥E, TEET-TT¥LT5), MO (B
No5. No6)it. 60 B EHEEIZBWND RE W ~F O HZEEAL L
(T-WFELTB), BY O~ 721200 i CHEA L 7= (A7
FRIT-S, B¥ERT-STE¥E, FEL2T-STFELTD), B
BOT-WEEZ, ThFRAE» LR D28 & U7 (BENo7,
No.8) o

Table 27. Details of ewe~lamb groups for Exp. 6
Rearing type S! T-T° T-S*
Group No. No. 1 No. 2 No.3 No. 4 No. 5 No. 6
No. of ewe-lamb set 3 4 3 4 4 4
lamb sex in each set Il Il & F % AR IS
% d % g 2 g 2 IS
% % F? S8 9% o R°
% A 249 IR
Standard deviation
in days of age 3 6 1 2 3 4

'"Ewes and their single lambs,
“Ewes and their twin lambs,
*Ewes and their twin lambs,

weaned at 120 days of age.
weaned at 120 days of age.

ones of twin lambs weaned at 60 days (T-W lamb),
the other ones weaned at 120 days of age (T-S lamb).
- 5T-W lambs were group-fed in groups No.7 and No.8 respectively.
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[Ewes]

#1125

Hay 1 2.5 b 2.0 !
FFD :
S ewe' 1.2 0.4
T-T ewe’ 1.6 1.2
T-S ewe’ 1.6 0.4
! ] I 1
0 30 60 90 120

Days after lambing
'‘Ewes suckling single lambs during 120 days after lambing.
‘Ewes suckling twin lambs during 120 days after lambing.
‘Ewes suckling ones of twin lambs during first 60 days after lambing
and suckling ones of twin lambs until 120 days after lambing

[A1l lambs]

FFD

Hay 0.2 0.4 0.8 } 1.2
cs 0.2 0.4+ 0.6+ 0. 8
[ |

0 30

I
60 90 120

Days of age
'FFD was gradually replaced CS between 56 and 60 days of age.

Fig. 6. Daily amount of feed (kg) on as—fed basis fed per
head to ewes and lambs for Exp. 6.

Table 28. Proximate composition and nutritive value of
feeds fed 1o ewes and their lambs for Exp. B

Hay FFD cs
DN, % 84.6 85.2 85.8
Proximate composition, % DN
CP 11.2 20.5 22.1
C.fat 3.2 3.8 5.4
NFE 46.0 83.5 82.4
C.fiber 33.4 5.7 3.8
C.ash 6.2 8.4 6.5
Nutritive value, ¥ DM
DCP 6.3 18.8 18.7
TDN £7.3 83.5 88.1

BEREEL DO — MRy & KRB A R2BITR LTz, BEIT
FE—FEKO—FETH 3,

BIFEZTRFNICHRELEEFEBEFZOIA1FEE Y EY
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BOBERE® WX OICHBELFFDERE L, T-
SEEEIIX, %600 XN FREILFED, T, %
DHSIAMITEFRABEDCERERHE - T L OIHKE
L7ze WTEHORELELERO S, BILATLARIIX
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ELRLCEL. 0B HEELCSEHEMA L CCFa %A
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ICFFDZ 5T 5 L &L, FEEZFERBICWNAELE,
DEELMIFEMOBAY OEFKL, FENRFEMN
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AN —FEHATHER TR L) ICHABLEEB L, &
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AR DOREHLEIT, BOEMELAV . —TEBED
SR T Ko7, SEERMEO KRB XTukey D ik
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THLCPETINOERBEFBBORAKERZL TV, #FE
DBWIE, 434R7%600 B £ TR L UBLHLIRIZE VTR
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FEOFR L BHDIIFEY ) LHBRE 2 K0T L
Too BHELCSOMMITIWTFHOFELMBICE LA - T
HINL . 60HE E CIIABFTREMICERRD R noTs,
56~60 H BhIFIZ 31T HCSHSFFD~DEFIFIZ . DMI DK
TRTHEORFEIR D O hot, £/, FFDAE
BRRGICLE% L 2ERCERHRFTIIRD R -
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Table 29. Average daily feed and nutrient intake, and body weight change of ewes for Exp. 6
S ewe? T-T ewe? T-S ewe?
1~60° 61~113 1~60 61~113 1~60 61~113

DMI, ke/head

Hay 1.568 1.33 1.78 1.57 1.73 1.47

FFD 1.02 0. 34 1.36 1.02 1.36 0.34
CP intake

g/head 386 219 478 385 473 234

% requirement’ 127 112 128 157 124 118
TDN intake

ke /head 1.75 1.04 2.16 1.75 2.13 1.12

% requirement’ 118 94 129 134 123 98
BW®, ke 91.7%x 8.3% 83.8%x10.27 87.1+ 5.7° 81.3%x 6.47 96.6+ 9.5° 87.9X10.0
ADG®, kg -0.13%x0.10° -0.14*+0.06 -0.10*0.07 -0.02*0.06 -0.15*0.10 -0.22%0.05
'Percent of intake to requirement in Japanese feeding standard for sheep (1996).

2. 3. 45¢e footnotes to Fig. 6.

Days after lambing.

At 1 day after lambing. ,

"At 60 days after lambing.

80verall mean * SD.
Table 30. Average daily feed and nutrient intake in lambs for Exp. 6

Days of age
21~30 31~60 61~90 91~120
st T-T T-S-T-W S T T-S-T-¥ S T TS W S T-T S T-W

DMI, ke/head

Hay - - - 0.09 0.09 0.15 0.32" 0.32° 0.30" 0.54° 0.49" 0.58*" 0.56"" 0.80°
Concentrate® 0.07 0.09 0.13 0.43 0.45 0.45 0.71 0.81 0.8 0.83 0.85 0.85 0.85 0.85
DMI®, % BW

Hay - - - 0.35 0.40 0.66 0.82° 0.91° 0.84" 1.50° 0.96° 1.25*" 1.18*" 1.76"
Concentrate® 0.42 0.67 0.92 1.69 2.02 1.97 1.82° 2,29 2.25%° 2.31° .68 1.83 1.79 1.87
CP intake, g/head 15 20 29 105 109 116 182°  202°° 198+ 230° 229° 239" 237°° 264"
TDN intake, kg/head 0.06 0.08 0.11 0.43 0.45 0.49 0.77° 0.86*" 0.84°° 1.00" 0.99" 1.04*> 1.03* 1.17°

'Type of lambs. S, single lambs weaned at 120 days of age; T-T, twin lambs weaned at 120 days; T-S, ones
at 120 days; T-W, ones of the twin lambs weaned at 60 days.

“21 to 60 days : Calf starter, 61 to 120 days : Formula feed for dairy cow.

‘At day 25, 45, 75 and 105 respectively.

of twin lambs weaned

Means on the same column within days of age that do not have a common letters differ (*- ":P<0.05,* ":P<0.01).

Table 31. Effect of rearing type on lamb growth
rate for Exp. 6

Type of lambs'

S T-T -§ -« T-W
BW, ke
Days of age
0 5.6% 4.6" 5.0°
30 18.5® 15.1° 15.9°°
60 32.1 29.0 28.7 30.6
90 45. 6 41.1 42.5 41.3
120 55.3 51.2 52.4 49.6
ADG, kg
Days of age
0~ 30 0.43 0. 35 0.36
31~ 60 0.45 0. 46 0. 46
61~ 90 0.45* 0.40°° 0.46* 0.36°
91~120 0.32 0.34 0.33 0.28
0~120 0.41 0.39 0. 40 0.37

'See foothote to Table 30

Means on the same row with different letters
differ (*®:P<0.05, * ®:P<0.01).
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Fig. 7. Comparative lamb growth rate for Exp. 6. Values are overall means

with their standard deviations represented by vertical bars. S lambs,
single lambs weaned at 120 days of age (n=7); T-T lambs, twin lambs
weaned at 120 days (n=14); T-S lambs, ones of twin lambs weaned
at 120 days (n=8); T-W lambs, ones of twin lambs weaned at 60

days (n=8).
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Dot (F31), ZOK S REEAKITET D EE OBRERUY
R B O ML, M-157[38R6] DW-608f (K26) &
B THoM, LiL, T-WF¥Ei3, BUEFHIcHIAL L
TRl EDEBIREDOLNTZLDOD, 60 BEEFOBIA K X
WHDOFETHY . H->. 61~90 A EEFDADGIL0. 36ke
EBVETH =728,
(£31).

120 B ESEFIC VT, T-S-T-W ¥ DBNIXT-T T3 & A
BICh0kelRE L 20 . Ay, T-S-T-WFED 5 MABVD{E
EEZNED (I, ZOZDENEL, BVOKE
FEDOHZCOBE TRERL 35 Hiklx, WFOmF %120
AR HABVIZEIE X, »o. £DLEXOBVEF—
b3 2R H2LBbid, LihL, bREODA
EFENBLICEHERE COHEESHE T TVW3H
oI R E2ETLE LBELTDHHNI0M
BOLIRNFEDFBFE LY, LIEN->T, AHIET
BRT BT LAREEY AT LTIE, NFOmHF%2120H
B CREAL T O HEEBRATA L LT 5,

ARBRTIE, WFBRILBEOLTHEAL, CRIZHERYT
ZiRIEE K %60 i TCSSFFICYI W B 2 . Z DT
EBREHBE LI20E M CHILT 2 HBICED, XTTYH
BN 50 dke DADGE MR TE DI L EH LN
L7z, ¥£7-. 60HE TBWOKEWH HFOLEDL 2B
T 5 HEICIE., WA O H %120 A #EF I HATBWVIZ B3

120 B 3 85BWI349. 6ke & 72 o 72

SE, o, 1208BOBVRAE—{LT 23D H S =
EBRIBE IR,

m-3 /m &

METIE, RFORYEBE LML HECHESTHE
HIZDOWTHRET L7z, £9. M-187[3A55] T, B
RGBFEDORMBICRETRELRI L, TOER,
27 AR CIIBE AL R IR E R RE TR Z o 72,
—%. 3% AR TIIBERL % OMIBIE FIZELTH Y .
BESL AR ASIB VT Y40 AMEEOBIA KX o7, 34 A
ERBESLTH . 44 H I CARR I BWIC BE RTHE T 5 5 238,
BRBEHOBE G L TR 2 BHIC DR EMIC R
BVIZEESED7-0I0E. 47 ABILAEY TH 5 &
ERLT-,

BAZ -2 [3ABR6] Tik, WTHEHAFEDOLTEHIE L,
CRIZE AT 5 BESB #CSHBLFFDIZYI v iz, Z0#%
BEEZRE LAY ABTHALT 2 HECLY. RFO
ADG230.dkg & 72 B Z &L A EFEL =, F, WFDH LBW
DRKEVHEFOTFEOHRE2NAGBHTHILTIHIEICL
0. [RERDOADCHEMR X 4L, M2, 477 B EhEsBV A F— (b
THARMEPHBINTZ0, DAEODHAERET ORI
PEEL. AR TRATLT LRLES AT LTI,
REDOES %40 Al CHALT FiEEsRATOI L L
L7,



‘&L BRERREHRE Fl2E

NVE FAMEOHEICET L&

V-1 MEFFORRBEOLE[RERT]

=] 9

MEHEDFEIZB T, BEIHEDHFBE N, K5
WERIMEOHFBHE Y, ZODEAKETEE, HOK
DEEVEIZES 2030 100 bRAEOT LR
EETIH, Y 7+—7BTERBLEONIFRAVLR
LMY FORABE L OWTIE, BCET S HE
PO NI N B OKH T, MEICEET D Mg oM A b
BLEHEIRL-L2, 22T, ARBRTIZ, B
FHETHRBELEMEFEC OV THAREO LB LZI1T-
7

M ERHE

HEREX. RFELLTHALTEAWHE SR, 753
B 5 (BW29. 3+ 2. Oke) (ZBEFL U 7o 2 T 3 95F & i 7 F 958
Thd, BELBIC, MEENFNEIFET O3BWIIHITT
B L7z, BENO A@MEEIISDTIAMANE L7, BEf
BRI, BESE L, TNETHRE L TWFFDN 5
FROBRE DA ERARAGFHE (formula feed for
fattening sheep, LAFFFS)(ZHIEE % 7, &BEIX. AR
TOZEREMZ 4. 30 OFEFEICWNAEL 7=, BBhIfE
HALAghot, REBFEIL. 8IAENHISIAEBETOD
TORME LT,

PR D — MRSy & KB A K2R LT, BEL
FELV—HERLTH—BEATH D, BEL+ 5%
BHLZEERHRE L, FFSOKSEIMERC L L, 1H
LY 0 54T, BLAEM 510, 85ke %, 116 HEHLAFRIX
1. Oke Z#85 L7-, BWILM:E IEIRIE L7,

Table 32. Proximate composition and nutritive value
of feeds fed to male and female lambs for

Exp. 7

Hay FFS!
DK.¥ 82.2 84.3
Proximate composition, ¥ DX
CP 9.3 15.0
C.fat 2.7 4.0
NFE 43.3 71.6
C.fiber 38.1 4.4
C.ash 6.8 5.0
Nutritive value, ¥ DK
DCP 5.1 11.1
TDN 50.7 84.9

'Formula feed for fattening sheep

158 +6 HEMGICBW A BIE L, #ERFBWVE L7z, 2485R
HBESETHLEREBVEZHEIE L%, B&. RIE L,
EBHOBITEREBLAVWTERMIE %KL U, ik
FiEZGH RABERE D FIE VL L o7z, Bk,
FIR, EBB L UONBREZITOERAE L, BT
RRIZPEEELRREZBRE L, HAZOBENICI—BRK
BL-#% HEEZAELHARERSL Lz, KFEOERT
Tid, BHAEB G EKE (cold-carcass weight) & #
BT 5, KT, HAZE12~13MHERT TR & 28124
F. HEEME & v — R ERETEAE L BIE L, AT R
ELIZE. YHE, BB I URBOEMICHEIL, &5
MOBEEZHE L, £7-. BRBENOEEZAE L -,
BEASHIEAER L EREEBITHR L TRdE,

MERERT O LB, BEE & EAEIZ OV TR LEE3ER
DB BN —LREO ST I o, 72,
RABRRIC DWW TIREEEDOELZ AV, t-BE'*> 217

-7,

] e

R BOOBBRESLUORREERIBIIT LT,
BLEODMIIE, 1I6RELEICB N THDOEREN T
(P<0.05), FFSIZ, MTIIEE L-2&NBIRE A,
TV BOBREAEELDZ ENH T, FFSOIMIDOBW
iz, MEERD LN, KBRYMEE L TRETH
o7, EEKICERNBERED LN, CPIT,
BERE T ARLIRICES W THOF RN i 7228
(P<0.05), FOEF/NEMot, CPOFREFRIL, 1150
15 LAAT (P<0. 05) 36 K116 A LARE (P<0.01) & b D 58
mol, TING, BEE T R®IBRIZE W THD
HOMEN o723 (P0.05), FRBICHEEIRD L2
o7, CPETDNOFERFRIL, MEHE L & FFIZ115 A B ELATIC
BOWTINEDEENH T,

BW & ADG% #3418 L7, BWiZ, & HEERICH W TH
ERBO SN o7, ADGEE, 116 BB LAMEIZ ISV THE
DFBE L (PO, 05), BEDADGH HEN0. 24ke THED
0.20kg £ © & EH o 7= (PO, 01),

BRAREZ RIS R L, 2K LNBESREICR
FRARDLNg o, BRABVIIHEL49. 6k, HEH
46. 2kg. Fiz, MEREBWIIMEN 45, Oke, MEA 4L, 9ke T,
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Table 33. Effect of lamb sex on feed intake

Days of age
81~115 116 ~151
Male Female -Leye% of Male Female Level of
. significance significance

DMI, ke/head/day

Hay 0. 37 0. 34 NS 0.51 0. 44 *

FFS 0.72 0.71 NS 0.84 0. 83 NS
DMI', %BW

Hay 1.02 0.96 NS 1. 16 1.04 NS

FFS 2.01 2.02 NS 1.89 1.95 NS
CP intake

g/head/day 143 139 NS 174 166 *

% requirement? 92 110 * 112 132 *%
TDN intake

ke /head/day 0.81 0.79 NS 0.98 0.93 *

% requirement? 94 90 NS 97 97 NS

'At day 98 and 133 respectively.
!Percent of intake to requirement in Japanese feeding standard for sheep (1996).
**% x for P<0.01, P<0.05, respectively, and NS for P>0. 05.

Table 34. Effect of lamb sex on growth rate

Male Female .LeYe¥ of
significance

BW, ke

81! 31.5 31.3 NS

116 40. 4 39.1 NS

151 48.0 45.3 NS
ADG, kg

81~115" 0.26 0.23 NS

116~151 0.22 0.18 *

81~151 0. 24 0.20 *ok

'Days of age
*%, * for P<0.01, P<0.05, respectively, and NS
for P>0.05.

Table 35. Effect of lamb sex on carcass characteristics

Male Female Level of
Mean SD Mean SD significance
No. of lambs 9 9 —
Age at slaughter, days 158 6 159 6 NS
Unfasted BW pre-slaughter, kg 49.6 1.4 46.2 2.9 *k
Fasted BW at slaughter,

ke 45.0 1.1 41.9 2.4 * %

% Unfasted BW 90.8 1.4 90.7 1.1 NS
Cold-carcass weight, ke 22.0 0.9 21.3 1.2 NS
Dressing percentage’, % 48.9 1.7 50.9 1.3 *
Joint, % carcass weight

Shoulder 26.2 1.6 25.8 2.1 NS

Rack and loin 25.8 1.6 25.6 2.3 NS

Breast, flank and shank 16.9 0.7 17.0 1.2 NS

Leg 31.2 1.2 31.5 1.4 NS
Kidney fat, % carcass weight 1.9 1.5 2.2 1.8 NS
Backfat depth?, mm 4.0 0.9 4.8 1.2 NS
Longissimus dorsi area, cm® 15.6 1.6 14.9 1.2 NS

'Cold-carcass weight/fasted body weight.
Backfat depth over the longissimus dorsi at the 12th rib
*%, % for P<0.01, P<0.05, respectively, and NS for P>0.05
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WG HEO IR & Do 7248 (PC0. 01) | BBy BT D
22. Okg, HfEAI21. 3ke T, EEIRED G igd» 7o, — K,
FEPUAR B 1T EAY 48, 9%, MEAS50. 9% T, HED TAMEN - 7=
(P<0.05), BB OH. H+HE, ME L UOBROBIA, &
e OBG, FRPEZE LT —XAKFEEoW-Th
HLHELRD Sl o7z,
234, 8mm T - 7=,

% ®

AAARIZEEERE" S 213, BW30~50ke D FEDIEHF T
W, ADGZ 0. 25ke. MEO. 18kg & L7=HEIZOVTD
HESERENRTEINTVD, ZOBRE. HETZADCH /)
SVOTESERBIIHL Y V2 2oTERY, FFiZCP
DERBITHEDBGRETH D, ARRTIEL, HOFH
fARHEINE LA R VMERIZH B3, ZO L) RERED
BWIXoT, HOCPERRIIHELV bEWEE 27
(#33), ARBRIZB T HCPLTINO TR RIT, MRS
RIZIISRELATNIC BV TERELZZR/ICKER L TV
WI kb H oA, ADGIZHENN0. 24ke. HEAH0. 20ke T
D, AAFEFELE OADGITIZIESE L TV,
ARER T, BEBIHO TS A E VA,
WHEZEIRDONT . HASEIIHED TP E» -
(#35), HEOHEEHBIM KXWV O, ERABVO ZI2i
K95, HEOHAERIZEN 2V O, RIS
WRREINDMyOMEIZERT 5. Thbb, EREIZ
T5 L IRESNDHETCAIE. i, LR E ONIR
EHEOFRELS, 7, BTHEBELHEROBERIZLS
ERERBELLHZ-0, BOLPHALEREL 25 L &
NTNDH s 12t ORRBICB T L, B
HERIT, HEA2.4910.24kg TH Y . MiD2.09£0. 13ke &
DU RNED-7, Fh, BELRBEOHERIL0.3220.06
ke Tdh -7,

ZOX D ITRRBRR IR EN R D SRS, B
RERICEDDH, WHE, MBI URBROE S, BIEE
WioEIA, SIEER X 0o — 2RI EE 2 & OBRNE
Bl ERRD SN oo (#35), BHIZHENIEIX
Mk L H4~bm TREDHETH Y, HEOHFBBWIT/ XL
THHEEVERENSLS O T, BEROEIEHRILE N &
VOt Y =B LT,

LAETE, 72RO ERBIIM2IEESNTNS
UL MR EROSE TH Y, 20kg Pt ~25ke Al

AR T HEA 4. Onm,  #fE

K A B

OEHFATH D, RIFEBWEOHTETH Y, 4mpl E~
TR OB TH D, ARBROML DR E T LA
BRI EASWTHIET S L BETIZOR 6k (67%) 25,
F7o. HETIIIRH TR (78%) S E N E LI M2 ITi% S

L. fUET R THE ML TH o, T 335 E 4mn

WORHMTH D, O LI, HRAIBNVIHEIL49. 6
1. 4kg, HED346.2£2.9keD & XBHTDH L. HREL HIT
TEERBOERE RS L 5 THAH, LL, EEHRK
OFWIZIT ERO X 5 2E@EAH Y ORI E A2 D
HEROKERIBVOEMEF ST HHLENH S,
ARBTIE, 7+ — 7 FE%, BEIIBWSOke PR,
Ml 346ke FREE TIER L, MEREORNBEL LK L=, £
DFER. BRI FREVA, BEAOEBE &SR
WE2 P OBECHBEEIE LRI EBRINT,

V-2 SEEHFHEED#E [ERS]

B 1

V-1 [RBR71ICERV T, #EIIBWS0ke FR/E, M (T46ke
FREOEEIZERT DL, BHROEECITASAE THE#
A% Thd T LamLi, ZORBIZ, HHEL HIZBID
RESNTHETHY, -WRITITMDOFD, (KPR
KEHETHOT, HAOKERIRIIEVEmIZH LS
Y L L, bEOARERSE T, HABYVO HE L
L T48~52kg & W\ H B IZIR R SN TV B34 Mk
DOEFNIZREN TRy, 72, T AERBEKICELT
. BE LW E AN TWA B oENER S
FOFERITRENTWANR T T 2o@MICEYT 3
MEHERBVO &I AATH S, £ 2T, ARBRTIE, H
TWiBW & B2y O BB g X UM frBW & B OSBRI E £ L €
NORRIZIE SN T, BWIEBREORP & 72 5 H BW A i
HANZH ST LT,

HHREARE

PEak id, M-48 (ABR4], I-160 (RBR5], W28 [
BR6]1B L IV-1H [T ICH W FETH O, R
BT ME33EA, ME23EATH D, THHIZPWTI3TE1TH
R I R R AITBW & (AR AL & E L7, MIESRALIE
wEm, Kk, BATE, Wi, R, BEARBSLORET
HY, DAFEZEEBIREL, FEROERMI Y #IE
Too D%, 4B R S EHBEEBVEZRE L THLE
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B MU, BRE. MRKB X OB E ORIE S I
V-1 [BRT] L FE L TH 5,
HREEA L L UCEAREIC VT, t+-RE Y IT&
D HERERI O LB E AT o 7o, HEEEN ENITOWV T, R
AIBW & B P EE B35 L OME R HIBY & RS AR O AR B =
ZEUGIAT VIR RS, 2, KRATBYA B

ERRT oL LT, T AKHBBO M OENERLE

RAMEERBIORE L, ZORBOEEBELE 2ER
ATBWO S ORFT O EEH /v % @ EHFBVORE L L
b

= =R
TEDOBVEADCE FK3IBIZAR LT, MR IBWILEAS55. 1
kg, HEAIAT.6kg, F 7o, ADGITHEZR0. 3Tke, MEASO. 32ke
T, WINLEOFRBE WA TH- -,
ERBEN EBRBE RN R L, FEITIX, K
& (P<0.01), {44 (P<0.05) . FEATIE (P<0. 05) 5 L U Mg

(PCO. OV (XIED ST B o 1=, HNTE Tid, HR%BY
IXHEAS49. 9keg . HEAI43. Tke (P<0.01) . B E BT HED
25. 6kg., HEA323. Oke (P<O. 05) | 3B X U — & 7 i ¥
(P<O. 01) } XD 16. Tem? . MEASLS. 3em® T, W HLHED
HhsEprot, —F ., REMBVIKT 5 REBIOE A
1XHEAS0. T%, HEASIL. 8% (P<O. 01) . KR4 (P<O. 05) iX
BEDSS1. 2%, HEA52. 6%, B L OB AT ORI OEIS
VTHEAS L. 8%, MEAI2. 6% (PCO.01) T, T SITMED HE
Drotz, EHEREIXHEAS. 2un, HEASE. Som T, MEAITER
oot

7 LR & ARBRICHA L 12T LM OBIE O
w8 LTz, HETIE, A ERITHEIL] (25ke DL
L~30keskig) LL Lo, iz, WHRNIEIZS 2] (oo
E~TmnRiE) OBANE o, TR, BRERITY
B (20kg LA E~25ke ki) T, 2O EMIRA 2 H2)
OB ANRE N> T, FIRIES S (Tl ) 0 b
DL dH o7,

Table 36. Growth performance of male and female lambs from birth

to slaughter

Male Female
Mean SD Mean SD
No. of lambs 33 23
BW at birth, kg 5.5 0.9 5.0 0.6
Age at slaughter, days 137 15 138 19
Unfasted BW pre-slaughter, ke 55.1 4.6 47.6 3.2
ADG, kg 0.37 0. 06 0.32 0.05
Table 37. Body measurements and carcass characteristics of male and female
lambs
Male Female Level of
Mean SD Mean SD significance
Body measurements pre-slaughter
Withers height, cm 62 3 60 2 * %
Body length, cm 70 3 67 2 *
Forechest width, cm 21 1 20 1 *
Chest width, cm 21 2 21 2 NS
Chest depth, cm 27 1 25 1 *%
Hip width, cm 17 1 17 1 NS
Croup length, cm 21 2 20 1 NS
Carcass characteristics
Fasted BW at slaughter,
kg 49.9 4.2 43.7 3.2 *k
% Unfasted BW 90.7 1.7 91.8 1.7 **
Cold-carcass weight, kg 25.6 2.9 23.0 2.5 *
Dressing percentage', % 51.2 2.2 52.6 2.2 *
Kidney fat, % carcass weight 1.8 0.5 2.6 0.8 * %
Backfat depth?, mm 5.2 1.5 5.5 1.7 NS
Longissimus dorsi area, cm® 16.7 1.8 15.3 1.3 %%

'Cold-carcass weight/fasted body weight.

*Backfat depth over the longissimus dorsi at the 12th rib,

*%, % for P<0.01,

P<0.05, respectively,

and NS for P>0. 05.
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Carcass weight class
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Fig. 8. Carcass classification of male and female lambs

for Exp. 8.

@ : Male lambs

BB 2EARBIE BRNEEOEFE () BLIUHR
AIBW & WHERHE OB (b) 2 KIZ R LT-, &b N-[EF
REIRDOEBYTHY, WINRLAEETH- T,

BREE () SRE:

y=0.59x-6. 79 (n=33; R*=0.86; P<0.01) 31
HREME (v) L AR K):

y=0. 17x-4.18 (n=33; R*=0.26; P<0.05) =2

T AEABEBICET AR EREDSEMT20ke 2L £
~25kg R TH D, IhoDEEFRFRALIRAL
7= L & OBWIZ45ke ) H54ke DEF & 72 D, T AR
BT HEREHEOHE 2] iT4mi E~TmRFETH 5,
INHDEEFNRFNR2UKRA L & & OBWIiZ48kg >
H66ke DELF L 72D, T b - ODBVEBOEET %
B IM2) & 22 BBWE Zdp U, HETI348~bdke DEFH % 15

35

[ [>]
(4] o
| 1

Carcass weight ke)

[
o
1

e
(41}

T 1 1

T
40 45 50 55 60 65 70
Body weight ke)

O : Female lambs

7
HEIZB 1T D ARBIE EAERORE () BIUER
HiIBW & HARE O B (b) 2#BI10IC R LT, B Hh/zE
FRITRD LB THY, WTHLLEETH- T,
HRER () & EEKX):

y=0.68x-9. 53 (n=23; R*=0.79; P<0.01) =3
EREME (v) L FE 0 -

y=0.27x-7.29 (n=23; R*=0.27; P<0.05) 4

HAERD20ks & 25ke# F L EFRASIZRA LI L &
DBWiT43ke  Ho1kg D& & 725, HHEWIE D 4mn & 7o
FERFRRAUINAA LR & & DBWIT42ke 2> H53kg D
FBEies, HOBRE LRERICL T, HIZBWTHEIM2)
& 72 HBWOHIFA43~51ke & 157,

10+

Backfat depth{mm)

T T T T T 1
40 45 50 55 60 65 70
Body weight ke)

Fig. 9. Linear regression lines predicting carcass weight and backfat depth over a range
of marketing body weight for male lambs (@).

a: y=0.59x-8.79 (r=0.93: P<0.01)

b: y=0.17x-4.18 (r=0.51: P<0.05)



WEGRKER : 7+~ VBT (ORYEREICL D5 LHEEL AT LESLICET 2%

354
F] a
:;SD—
i =
fied
2254
w0 &
in
1.
o 20
S
15 T I T T 1 1
40 45 50 55 B0 65 70

Body weizht(kz)

Backfat depth{mm)

10+
o o b

?_

o g}

@ ')
4 00

O @
1 1 1 ] I T 1
40 45 50 55 B0 B 7D

Body weizht(kg)

Fig. 10. Linear regression lines predicting carcass weight and backfat depth over a range
of marketing body weight for female lambs (O).

a: y=0.68x-9.53 (r=0.83; P<0.01)

= ®

AL, HRMICBAAREREEICRBITS
KigREREE L THOWOLON TRV Y 47 40— M
BIZOWTHERBHE L EMOHABYOBZEAHRE ST
W5, JonesH®® X, SRR N4, Smm & 72 BBWI,
TI347~49kg, M Tid43~45ke & LT B, F /-,
Wylied '* ' pk, EAGAAIEAT. lom & 72 ZBWi, #ETlE48
kg, HETIZ40keE LTV 3, T HOHE THELILTH
LHRENE IIARBR O IRRE & TR ERIL S R 5 7
DEHEN BT TE VR, BEOEIRLIEL 13 5B
T, EDOHEDBAESNE N SATARRE B L,

FAETIX, ERHIBICL > TS LRLEES XTF AT
BigoTkY, fladEEodERlnL i, HA¥E
DB T LB OHEREMIZAS DT, RO AT
MREENTS, LL, DBREOY 7 +— I BFEIC
DNTH, FO L) RRFEIIITHOA TR o7, AR
BIZK Y, BKEM2) L 22 2 INRBVO R, & Tid48~
54kg TH Y | HETIEEN LY H/hE43~5lkgTH B Z
ERBRENTE, TOZ itk TAEEHIL, Kkdbh
TO2IHEOBR L 722 Xk 51c, MR TBWA 431 THI#T
T35 ENRAREIL AT,

ARBR T, BV ZHET 2ich =0 | HFEMED
B¢ 2 R (K2, R4) L B EREOBVIZ T 5[
R (KL D2V, ZoBE. HIEKE LBIOH
BATRECITHENS0. 51, MEAS0.52TH Y, —FH, HHNESEL

b: y=0.27x-7.29 (r=0.52: P<0.05)

BV (R30S0, 93, 0. 89TH VW, ML L% F D
BRI A BB H - 72 (K9, [XK10), FEH"Y
X, Y7 - BEFEIIOWT, HA5H5E L BVOHIBY
%0130, 503 (P<0. 05) , e H & & BN FRBEIAR ¥0130. 947
(P<0.05) &, E£7-. Snowderb''* |, 4RFE(F —F—
B, 20 ET7H, L7/, KIS ) DER
FEIZDW T ERERSIE & BW OO #H AR #2120, 60 (P<0. 05) |
R E B & BWOO MBS AR 3130, 97(P20.05) & | AR L[
BRoOBmE#RE LT3,

IO XS ICHEAER L BVOHBURK N EARIE L BVD
MBEEL Y bEVOI, KOBEHIZLS, 9. BR
FAEKP O, BE. N, OS2IV
DT, HAE, BVBIOCBETHERINTEY, BIOKM
R EEROHMIEENICKBEINS, ZHIZH LT,
ERE BEIBVORMIZ & b 22> THIMT 228, HIEHE
W, IR O —HTH IR TR T, S bICZ0OFHIC
BILZREIDETHY, KEHEDH < FTHHHENZ
BETHD, £, EKISH O BB I TR IER 2K
EDOHBHI LT HLEELTWA LI THS,

ARBR T, PREOY T +— 7 BFEIIHOVWT, E
FEOLELRAKE M2 OFA & 722 2 IMABVO G H#E L
Too XORER, WIEZRMABVORIAIL, 1 TI348~54ke
THY, HETIIENI D B/NEL43~5lkeTHBHI L %
oz Ui,
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wv-3 /N Bl L ORE CHEEIA LN o, —FH. V-21

VETIE, 8L LTHT LRI OV TEICED [(RER8]TiL, M~ ORM T CHRZE L 2HEF¥I3EK, #f
MEICBT BRI &I oo, 9, V-IEi[RBR7I Tk, TRBROBAREER T, BEREOEA L 2 5B
HEIIBWSOke#2 1. ME1346kef2BE D L X IZBE LMty  ZMERERICHELL. TORBR. RBRMIOBE L2
EZIEOHBMIZ OV THEO B 21T -7, —ops  HHBVORBMIL, HTIH48~5tke THY | HETIIEN K
. BRSBEEOF NS VR, HAOERCEEY VNS85 THD I LERALNICL,
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VE HKEeEE

HRAZIT, DAFIHERLVEELMNEBELEDDIX
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Body weight (kg) 5% 15 30 40 50%%

Daily amount of creep feed on as—fed basis per head, kg
Hay t: 0.2 0.4 —3—— 0.8 } 1.2
CSHokk 0.2 0.4, 0.6’ 0.8

FF Dok 1.0

Fig. 11. Feeding scheme of preweaned Suffolk twin lambs for lamb meat production

system.

* Twin lambs reared by this feeding scheme achive 0.4 kg of average daily

gain.

*x Marketing body weight between 48 and 54 kg can be recommended for male
lamb, and, between 43 and 51 kg for female lamb.

**x*x Guaranteed content levels of formula feed used for experiments are as
follows.
CS (Calf starter)
FFD (Formula feed for dairy cow)

: 20% CP, 75% TDN on as-fed basis
: 18% CP, 70% TDN on as—fed basis

The cardinal principles in this system :
1. Make sure that the lambs receives colostrum.
2. Ewes suckling twin lambs, of nearly lambing date, should be fed in
group until lambs weaning of 4 months of age.
3. Ewes should be fed as recommended by Japanese feeding standard for
sheep (1996), and fed only roughage 1 week prior to weaning.
4. Allow all lambs to give access to concentrate feed bunk at the same
time.
5. Opening to the creep area should be 25 cm wide.
6. Provide the calf starter and the formula feed for cattle, not
containing feed additives for cattle, but low level of copper.
7. Formula feed for dairy cow should be gradually replaced by calf
starter between 56 and 60 days of age.
8. Provide grass hay of medium quality or some alternatives as such
nutritive value.
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Establishment of Lamb Meat Production System
by Raising Suffolk Lamb in High Growth Rate at Early Age

by

Kentaro DEOKA

Summary

In a seasonal breeding system of Japanese sheep
production, Suffolk lambs born between February
and March had not achieved marketing body-weight
at high demand season from May to June. There
were few studies about a system of raising lambs,
especially twin lambs, to achieve marketing
body-weight rapidly. The purpose of this study was
to establish lamb meat production system by raising
Suffolk lambs in a high growth rate during 4 months
after birth. Three

conducted on the three main phases of lamb meat

series of experiments were
production system. The first series was concerned in
Postnatal
behaviours in lamb, development of ability to digest

factors that effect lamb growth rate.

solid feeds in lamb, type and level of concentrate for
lamb were investigated. The second was conducted
on weaning procedures of lamb. Effects of weaning
month of age and early weaning one of twin lambs
on growth rate were investigated. The third was
concerned in a

relationship between lamb

body-weight and carcass characteristics. Carcass
characteristics and appropriate marketing

body-weights in male and female lambs were
investigated. According to these series of studies, the
system of lamb meat production system was
discussed.

The results were summarized as follows:

1-1. Postnatal behaviour in lamb

Behaviours in lambs were recorded during their
first hours after birth. Observations were taken on
lambs and their ewes penned individually in indoor
lambing-pens at midwinter. Although the half of
newborn lambs succeeded in sucking ewe's colostrum
within 1 hour after their births, some lambs could not
succeed in sucking over 2 hour after birth. In
twin-lambing, the ewe exhibited a longer time

interval between lambing the first and second lamb,
her first-born lamb tended to take longer time to
succeed in sucking than the second-born lamb
because of contraction in the ewe for the second
lambing. Newborn lambs, especially the first lamb in
the case of twin, should be checked on their
colostrum intake.

1-2. Development of ability to digest solid feed
in lamb

The in vivo digestibilities in lambs, aged 2, 3 and
4 months, were compared with those in mature
wethers, fed on concentrate and hay. Lambs had
been creep-fed for high growth rate. Although
digestibilities of crude protein and crude fat were
relatively lower in lambs than those in mature
wethers, digestibilities of dry matter, organic matter,
nitrogen free extracts and crude fiber in lambs were
as same as those in mature wethers. It was inferred
that the creep-fed lambs aged 2 months could digest
solid feed as nearly efficiently as mature sheep.

1-3. Type of concentrate for lamb

Regarding ewe-suckled lambs that had been
creep-fed on concentrate and hay, the effect of
replacement of calf starter (20 percent CP, 75 percent
TDN on as-fed basis) with formula feed for dairy
cow (18 percent CP, 70 percent TDN on as-fed
basis) at 2 month of age on growth rate was
investigated. The latter concentrate was cheaper than
the former one. Average daily gain in lambs replaced
with formula feed for dairy cow was as same as in
lambs fed on calf starter continuously. Consequently,
the lambs could utilize concentrate for dairy cow
without lowering its digestibility because the ability
to digest solid feed in lambs had been developed at 2
months of age.
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1-4. Level of concentrate for lamb

Occurrence of digestive disturbance or decreased
performance by excessive intake of concentrate was
investigated, with groups of 7 to 14 lambs after 7 to
10 weeks

of age. Although group-fed lambs

consumed concentrate at level of 2.2 to 2.9 percent

of body-weight on dry matter basis per head, none of -

them presented with digestive disturbance or
decreased growth performance. The provision for
adequate trough space to all lambs in a group could
be prevented from excessive consum/ing of
concentrate by any lambs.

2-1. Weaning of twin lambs at 2, 3 and 4 months
of age

Growth performance in twin lambs weaned at 2
and 3 months of age were compared with those in
twin lambs weaned traditionally at 4 months of age.
Average daily gain immediately after weaning was
higher in lambs weaned at 3 months than those
weaned at 2 months. Body-weight at 4 months of age
was heavier in lambs weaned at 4 months than those
weaned at 2 months, and lambs weaned at 3 months
were in intermediate. It was concluded that, in order
to maintain high growth rate, lambs should be
weaned at 4 months of age.

2-2. Effect of different weaning date within the
twin lambs, 4 versus 2 months of age

Ewes and their suckling twin lambs were
group-fed and lambs were weaned at 4 months of
age. Lambs were creep-fed on calf starter together
with hay from 10 days of age. Calf starter was
replaced with formula feed for raising dairy cow at 2
months of age. Afterward, lambs were fed on 1 kg of
formula feed for dairy cow on an as-fed basis per
head per day. In result, this feeding scheme of
weaning both of twin lambs at 4 months of age
could achieve 0.4 kg of average daily gain and 50 kg
of body-weight at 4 months of age. Another feeding
scheme of weaning heavier one of twin lambs at 2
months of age could also achieve 50 kg of
body-weight at 4 months of age, and could reduce
variation of body-weights at 4 month of age.

However, in taking account of limited labour and

facilities of Japanese sheep raiser, it was considered
that practice of weaning both of twin lambs at 4
months of age should be appropriate.

3-1. Comparison of carcass characteristics
between male and female lambs

Carcass characteristics between 9 male and 9 ewe
lambs were compared. Mean body-weights at
slaughter of male and ewe lambs were about 50 and
46 kg respectively. Although dressing percentage
was higher for female, there were no significant
differences between sex in carcass-weight, each joint
(shoulder, rack and loin, breast and flank and shank,
kidney fat
percentage of carcass-weight, backfat depth and
longissimus dorsi area. Six out of 9 male carcasses

leg) percentage of carcass-weight,

and 7 out of 9 female carcasses were classified into
grade M2, which was highly demanded grade for
Japanese Lamb Carcass Classification in the market.

3-2. Prediction of recommended marketing
body-weights for male and female lambs
Carcass measurements were collected from 33
male and 23 female lambs. The following linear
regressions for estimating the carcass-weight and the
backfat
body-weight were obtained within sexes:

carcass depth respectively from the

Male lambs,
Carcass-weight = 0.59 (body-weight)-6.79,
(n=33; R2=0.86; P<0.01). Equation 1
Backfat depth = 0.17 (Body-weight) -4.18,

(n=33; R?=0.26; P<0.05). Equation 2

Female lambs,
Carcass-weight = 0.68 (body-weight)-9.53,
(n=23; R2=0.79; P<0.01). Equation 3
Backfat depth = 0.27 (body-weight) ~7.29,

(n=23; R2=0.27; P<0.05). Equation 4

Grade M2 carcass must have both class M (20 to
25 kg) in carcass-weight and class 2 (4 to 7 mm)
in backfat depth. The body-weight range to satisfy
class M in carcass-weight was estimated to be within
45 and 54 kg from equation 1. The body-weight
range to satisfy class 2 in backfat depth was
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estimated to be within 48 and 66 kg from equation 2.
The overlapping part of these two body-weight
ranges should be the range that produce grade M2
carcass for male lamb. The same procedure was
applied for female lamb. It was concluded that male

54 kg, and female lambs of 43 to 51 kg.

4. Proposition of lamb meat production system
According to the above results, lamb meat
production system was derived as following scheme ;

lambs should be marketed at body-weights of 48 to

Days of age 0 30 60 90 120
| l | I |
| T T T T T 1 T T 1 T T 1
Body weight (kg) 5% 15 30 40 50%*

Daily amount of creep feed on as-fed basis per head, kg
Hay 0.2 0.4 — 0.8 } 1.2
CS*x% 0.2 0.4' 0.6‘ 0.8

FFD** % 1.0
Feeding scheme of preweaned Suffolk twin lambs
for lamb meat production system

* Twin lambs reared by this feeding scheme achieve 0.4 kg of average daily gain.
** Marketing body-weight between 48 and 54 kg can be recommended for male lamb, and, between
43 and 51 kg for female lamb.
*** Guaranteed content levels of formula feed used for experiments are as follows.
CS (Calf starter) : 20% CP, 75% TDN on as-fed basis
FFD (Formula feed for dairy cow) : 18% CP, 70% TDN on as-fed basis

The cardinal principles in this system :

1. Make sure that the lambs receives colostrum.

2. Ewes suckling twin lambs, of nearly lambing date, should be fed in group until lambs
weaning of 4 months of age.

3. Ewes should be fed as recommended by Japanese feeding standard for sheep (1996) . and
fed only roughage 1 week prior to weaning.

4. Allow all lambs to give access to concentrate feed bunk at the same time.

5. Opening to the creep area should be 25 cm wide.

6. Provide the calf starter and the formula feed for cattle, not containing feed additives for
cattle, but low level of copper.

7. Formula feed for dairy cow should be gradually replaced by calf starter between 56 and 60
days of age.

8. Provide grass hay of medium quality or some alternatives as such nutritive
value.

This proposed system could enable twin lambs season. Also, male and female lambs could be

to achieve marketing body-weight at 4 months of  marketed at each optimum body-weight, so that

age, so that lambs could be marketed in high demand  carcasses of high commercial need could be supplied.
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