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Table 1. Daily feed and nutrient intake in ewes weaned at 60, 90 and 120 days after lambing

Weaned at 60 days

Weaned at 90 days Weaned at 120 days

Days after lambing 1.53 54-74 1-60 61-83 84-104 1-60 61-113  114-134
Dry matter intake, kg/daylewe ‘
Hay 0.80 1.19 0.73 1.:37 1.41 0.74 1.40 1. 67
Corn silage 0.67 — 0. 67 e = 0. 67 - —
Formula feed 0.69 - 0.69 0.69 = 0.69 0.69 =
Crude protein intake ) )
g/daylewe 255 90 249 246 107 250 248 127
Intake/requirement'. % 68 — 67 102 — 67 102 .
Total digestible nurients intake
kg /day/ewe 1. 50 0.72 1.45 137 0. 86 1. 46 1.39 1.01
Intake/requirement’, % 89 — 86 107 — 87 108 -

'Each requirement was caluculated from Japanese feeding standard for sheep(1996).
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Table 2. Body weights and daily gains before and after weaning, when ewes were weaned
~at 60, 90 and 120 days after lambing B

Body weight

Daily gain

Treatment
day —7 day 0! day 14 day —7~0' day 1~14
o - — fgp——————— — kg/day —
Weaned at 60 days 76.4+11.1 69.8+11.4 (91)° 9. 1+10. 4(90) —0.94£0.28 —0.05%0. 20
Weaned at 90 days 71.6x 8.2 66.9+ 8.7 (93) 66.1+ 8.4(92) —0.67+0. 34 —0.06£0.17
Weaned at 120 days 6.2+ 8.7 7.8+ 8.8 (94) 68. 6+ 7.6(90) —0.63=0.31 —0.23£0.17

Mean values with their standard deviations (n=13).

"Day 0 represents the day when lambs were weaned from their ewes.

*As a percentage of body weight at day =
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Fig 1. Means and standard deviations of body weights of wews weaned at 60(@), 90(0), and 120(X) days after lambing.

Table 3. The quantities of residual milk in
udder during drying-off period, when
ewes were weaned at 60, 90 and 120
days after lambing

Milk quantity
day 4' day 8 day 14
ke /day

Treatment

Weaned at 60 days 0.20+0. 27" 0,09+0. 19" 0.0540. 14

Weaned at 90 days 0537013 U1T0.12  0.L1=0 15

Weaned at 120 days 0.36£0.15"  0.11x£0.07"  0.06=+0.07

Mean values with their standard deviations (n=13).
Means on the same column with different letters are
§1gmf1cantly different (** ” :P<0. 05).

‘Day 0 represents the day when lambs were weaned
from their ewes.
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Table 4. Estimated daily milk yields in the
first 14 days by ewes weaned at 60,
90 and 120 days after lambing

Treatment daily milk yield'
kg iday
Weaned at 60 days 52 £ 0.3
Weaned at 90 days 3.2 £ 0.4
Weaned at IZLdays 3.3 £ 0.3

Mean values with their standard deviations (n=13).
"Milk yield was caluculated from multiplying by 10 the
mean daily gain of twin lambs (MLC, 1988).
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Body Weight and Milk Quantity of Drying -off
Suffolk Ewes Weaned 60, 90 and 120 Days after Lambing

Kentaro Droka and Toshiro Samo

The main objectives of this study were to investigate the body weight changes of ewes

from a week of preweaning to 2 weeks of postweaning, and the milk quantity at 2 weeks

postweaning (drying-off period). A total of 39 Suffolk ewe suckling twin lambs were divided

into 3 groups and housed indoors. The ewes in each groups were weaned at 60, 90 and 120

days after lambing, respectively. The ewes were then hand-stripped once a day 4, 8 and 14

The suckling ewes were given hay, corn silage and formula feed from

lambing until 60 days after lambing; thereafter, they were given hay and formula feed. The

days after weaning.

ewes were given only hay for a week of preweaning to the drying-off period.

Ewes weaned at 60, 90 or 120 days after lambing showed a rapid decrease in their body

weight after the one week of preweaning, then showed a slow decrease during the drying-off

period. The quantity of milk stripped during the drying-off period ranked in the order of 4

8 and 14 days after weaning for the 3 groups. It is thought that, for the ewes weaned at 60

days after lambing, drying-off can be brought about by the same method which is applied to
ewes weaned at 90 or 120 days after lambing.

Key words : Suffolk, Ewes, Drying-off, Weaning
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Table 1. Feeding amount of the milk replacer

feeding level

age 100% 5% 50%
0 ~ 3 days 60* 45 30
4~79 90 66 45
8 ~14 120 90 60
15221 = 120 90
*g/head/day-
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The outline of artificial nursing unit

Table 2. Temperature regulation in the isolation unit

nursing period

21 days 14 days
age temp. age temp.
0~ 3 days 35C g 35
A mei 32 4~5 82
8 ~14 30 6~ 7 30
15721 28 8 ~14 28
(Table 1), fLAFLIL 6 FEDEREKITERL,
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Figure 2.

(A)front view, (B)side view,

(E)

The structure and dimensions of isolation unit
(C) perspective view,

(D)top of isolation unit, (E)look down inside

a: inlet' for milk feeding, b: air inlet, c: plastic pipe, d: vinyl sheet, e: feeding cup,
f: plastic drainboard, g: hydrophilic polymer, h: window for observation, i: thermometer

RERDF. £/, £, AR, 21, 288X 042
HEITHREZHIE L 7.

1. BRE

ATHEERGRIOE R %% Table 312/ L 72,
REALREE ARZRIL90~100%, 5 A& 21188
~100% &, ATHELEGMTERRIZEIZH
SNT, BHE TEROSIE K FEHCERIZ4. 0% (220

1234) TdH o 7z. FT-ERMAE [ keA (55500g)
DIEE, OFREBENME T Lznd, ERMRE 1
kgPA EDFEDE R & O ﬁ”%ﬁm®bh
IR o7z (Table 4). 5B E CTORYIEIZ
SIEEE, fﬁ[ﬂ%‘iﬁt%ﬁ’éﬁ%"ﬂ@dﬁéﬂtﬂﬂ@%’@
H o7 (Table 5, Table 6),

2. %8

FBIZ, #IEIOWHEL S LM %= B
L, TOROFHAICBNTD, BEEAEDTFEMN
REIOFAETICEZEEZBIL /2, ATHERSE



. &SRS $295
10 ELBTT 1Y L ERNET 51 T —SPEFROA THEIC & B EHBLURH il aniic R B !
Table 3. The rate of surviving piglets at weaning and 5 weeks old Table 7. Body weight gain of primary SPF piglets weaning after 21 day B
o . . _ 7te of surviving frequency of number of body weight body weight at  body weight feedi t food
. frequency of . lets ra . : quency 0 ‘ ! y weig eeding amoun 00
feeding wiflk ferding Huri?lllc]g HlfJI]l_‘lber Tflumlil’ei SIS PIEk piglets fizsgg milk feeding ~ weaned  at birth(kg)  weaning (kg) gain (kg) of milk conversion
level per day"’ period of litter of piglets S —" weaning 5 week per day piglets e =—— replacer (g) ®’ -
50% 2 2ldays 1 10 9 9 0% Ao oo 2 9  1.26 0.11 2.38 0.15 1.14* 0.18 1,285 113
¢ s LS 0
3 21 4 26 26 26 100%  100% ’ 3 26 1.12 0.18 248 0.20 1.37° 0.14 1,300 0.95
75% 2 21 6 33 4l Bl 94% 94% _— 2 31 1.23 0.14 2.8 0.36 1.67° 0.32 1, 824 1. 09
3 21 8 fi'd 75 73 7% 95% ? 3 7 112 0.28 3.15 0.34  2.03" 0.21 1, 844 0.91
2 14 2 5 5 5 100% 100% " after 8 day.
4 985 959% *' calculated value.
100% 2 14 7 Az 4l 32 93; 88‘; A850P Mean values with unlike superscripts differ significantly (p<0.01).
3 14 6 41 38 o o
total 31 _ 234 . 220 - 94% Table 8. Body weight gain of primary SPF piglets weaning after 14 day

" after 8 days old.

. _ _ S featling frequency of number of body weight  body weightat ~ body weight feeding amount  food
Table 4. The relation between body weight at birth and rate of surviving piglets level milk feedull]g eraned at birth(kg) ~ weaning (kg) gain (kg) of milk ) conversion
body weight number of surviving piglets rate of surviving piglets per day piglets e B 5en D tom Bm replacer (g) ratio
at birth JErE weaning 5 week Weaning Seek 75% 2 5  1.29 0.24 2.26 0.25 0.97* 0.31 999 1,03
500g ~ 5 5 _ 3 100% 60% 2 41 1.26 0.32 253 0.31 1.27° 0.24 1,340  1.06
600g ~ B 5 5 100% 100% 100% 3 38 1.15 0.27  2.62 0.27 1.47° 0.17 1, 360 0.92
700g ~ 9 8 8 89% 89% f’ after § day. '
800g ~ 12 12 12 100% 0% A B(“Ji]CMuf;Edv:lﬂz: -with unlike superscripts differ significantly (p<0.01. A vs B p<0.05).
900g ~ 18 17 17 94% 94%
total of under Tkg 49 AT 45 96% 929%
lkg ~ 181 178 175 98% 97% MS BB ETOHREREE Table 7B LT
not recorded 4 0 0 0% 0% Table 81Z/r L7z, W HiRIH OEEETIARIL = =

O FAKMEIT &> THEICEILL, BERNEL

Table 5. Reasons of dead or slaughtered piglets until weaning

reasons
infirmity aproctia indigestion total
dead 2 2 1 5!
slaughtered 1 3 0 &
total 3 5 1 9

Table 6. Reasons of dead or slaughtered piglets between weaning and 5 week

reasons
umbilical bacterial ;
total
P arthropathy arthritis archoptosis
dead 2 0 0 0
slaughtered 0 1 1 1
total & 1 1 1
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Figure 3 The growth of primary SPF piglets between birth and 42 day.
*50% is feeding amount of milk, 2T is frequency of milk feeding per day after 8 days old and 21D

is nursing period.

"Nursing by the sow" is the result in the conventional condition.
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Rising and Growing Performance of Primary SPF Piglets
using a Disposable Isolation Unit for Artificial Nursing.

Kazuhiro Senna, Satoshi Kawavoro® , Shin Sermawa® , Yuji Kosaka'’,
Hisashi Yavazaxi, Toshio Iwase'’, Atsushi Yawaps, Tadao Harra®

" Hokuren Federation of Agricultural Co-operatives, >’ Hokkaido Prefectural Sintoku Animal
Husbandry Experiment Station (the present) , ° The Hokkaido Konsen Agricultural

Experiment Station (the present).

Primary SPF piglets were nursed using a disposable isolation unit made of a corrugated
paper box, and examined regarding the rate of surviving piglets after 5 week, the feeding
amount of the milk replacer (100%, 75% or 50% of that recommended), nursing period (14 or
21days) and frequency of milk feeding per day after 8 day (2 or 3 times). No difference was
observed on the rate of surviving piglets among the condition of artificial nursing and body
weight at time of birth. The rate of surviving piglets after 5 week was 94. 0% (220/234);
therefore, it is thought that the disposable isolation unit made of a corrugated paper box
could be wuseful for nursing primary SPF piglets. For cut down of milk replacer and labor
during nursing, the artificial nursing conditions were determined in the following way : the
feeding amount of the milk replacer was 75-100% of that recommended, the nursing period was

14 days and the frequency of milk feeding per day after 8 day was 2 or 3 times.

Key words : SPF swine, Artificial nursing, Disposable isolation unit
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Table 1. Number of pigs.

Orngin®
UK USA NL  Total
Female 43 39 5 127
Castrate 47 44 45 136
© Total 90 83 90 263

*UK : British origin
USA : American origin
NL : Dutch origin
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Table 2. Least—squares means for the tra&

R, BEEOBEREERS & ORGP S
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BRBLUER

(1) EhdsLUHERIOSNBRTE

= 0 |z e B LU O/ B R FEEERL
F o BESHERA T VAL, TAUH, AF
2 OIEICELS 20, FEORBEEA S >,
7 A H, AF) ZOMEE T BEMAED 5
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NS A, IO TIEMEL Thiz, o
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Overall ~Origin - . Sex
- - mean UK  UsA  NL Female  Castrate
Age at 90kg (day) 162.5 166.9 162. 8 15%.9 167. 4 157,06
(A90) 1.0 1.8 1.8 1.8 {1 1.1
Average daily gain 805. 4 747.4 812.2 856. 5 757.7 853.0
(g/day) (ADG) 7.8 136 13.5 13.5 8.8 8.7
Food conversion ratio 3.36 3.55 3.34 3. 18 3.35 3.37
(kg/kg) (FCR) 0.04 0.08 0.07 0.07 0.05 0. 04
Average daily food 2. 68 2. 64 2.71 2.71 2,52 2.85
(kg/day) (ADF) 0.03 0. 05 0.05 0.05 0.03 0.03
Eye muscle area 19. 90 20. 18 20. 31 19. 21 21. 60 18. 20
(cif) (EM) 0.33 0.62 0.53 0. 57 0. 37 0. 36
Backfat shoulder (cm) 3. 84 4. 14 3. 68 3.71 3. 67 4.02
(BF-S) 0. 06 0.12 0. 10 0.11 0.07 0.07
Backfat mid (cm) 1. 86 2.06 1.67 1.86 1. 67 2.05
(BF—M) 0.03 0. 05 0.05 0. 05 0.03 0.03
Backfat loin (cm) 2.81 3. 10 2:75 2155 2. 64 2.98
(BF-L) 0.03 0.05 0.05 0. 05 0.04 0.03
Backfat average (cm) 2. 84 3.10 2.70 2. 71 2. 66 3.02
(BFM) 0.04 0.07 0. 06 0.07 0. 04 0.04
Loin length (cm) * 67.8 68. 2 67.9 67. 4 68. 4 67.3
[ 0.2 0.4 0.3 0.4 0.2 0.2

* . length from the anterior edge of the thoracic vertebrae
to the posterior edge of the lumbar verterae

Top : least—squares mean
Down : standard error
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Table 3. Estimates of heritabilities and their
standard errors.

Table 4. Estimates of genetic and phenotypic correlations.
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Heritability . e.
A90 0. 885 0. 151
ADG 0. 849 0. 151
FCR 1. 091 0.142
ADF 0.778 0.151
EM 0.503 0.142
BF-S 0. 817 0.151
BF—M 0. 594 0. 147
BF—-L 0. 396 0135
BFM 0.712 0. 151
O LL 0. 384 0. 134

A0 ADG FCR ADF

EM BF-5 BF-M BF-L BFM

ADG —0.763 ~0.811

FCR 0.3 0180 -0.45¢ ~0.3%7

ADF -0.491 —0.506 0521 0.633 0.5 0.507

EM 0205 018 -0.268 -0.184 0169 0.008 -0.166 ~0.179

BF-S 0,011 =0, 144 0102 0.132 -0.468 -0.173 -0.337 -0.005 -0.381 -0.206
BE-M -0.125 —0.111  0.110 0,080 =-0.120 -0.031  0.000 0.060 -0.423 -0.26¢  0.711 0.576
BF-L ~0.2% -0.165  0.181 0.131 —0.%5 -0.032 —-0.044 0109 -0.526 -0.30  0.908 0.579  0.838 0.733
BEM —0.107 -0.162 0,130 0.13¢ ~0.345 -0.103 -0.18% 0.06 -0.465 -0.307 0.9 0.862  0.881 0.862 0.969 0.873
LL —0.235 —0.042 0288 0.080 -0.429 -0.084 -0.14 0013 -0.191 0.039 -0.171 -0.167 -0.507 0. 446 —0.279 ~0.381  -0.316 -0.363

Left hand : genetic correlation
Right hand : phenotypic correlation
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Table 5. Eigenvectors and eigenvalues of first three principal components.

Genetic correlation

Phenotypic correlation

PCl P2 PC3 PC1 PC2 PC3
A90 -0.117 0. 540 —0.111 —-0.196 0. 541 0.125
ADG 0.138 —0.574 0.011 0.184 —0.961 -0.219
FCR =0. 209 0.179 0. 587 —0.061 —~(. 001 0. 798
ADF —0.056 ~ {0 379 0.570 0.126 —0.512 0.452
EM —0.277 0.197 —0.026 —0.225 0. 101 —0.053
BF-S 0. 449 0.128 —0.144 0.403 0..122 —0. 154
BF-M 0.425 0. I12 0. 223 0.442 0.166 0.076
BE—-L 0.471 0.037 0. 085 0.452 0.116 0. 068
BFM 0.478 0. 108 0.018 0. 496 0. 154 —0.022
LL -0.112 —0.349 —0. 489 —0. 220 —0.203 —0.242
EV * 4.21 2.40 1. 82 3.70 2..31 1.46

* EV : eigenvalue
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Estimation of the Phenotypic and Genetic Parameters of Large White Pigs

Kiyoji Kamvo, Hisashi Yamazak, Atsushi Yamana

The progeny testing data of the pigs were used to estimate the phenotypic and genetic
parameters. They consisted of Britsh, American and Dutch Large White pig data. The
estimates of the heritabilities were relatively high. The phenotypic and genetic correlation
estimates were similar in sign and magnitude. The correlation estimates between the backfat
depth and growth traits were low.

The results of the principal component analysis indicated that 80% of the variation in the

correlation matrix could be explained by the first three components. The first principal
component was related to the backfat depth. The second component was concerned with the
growth and food intake trait. The third one was dealed with the food intake trait and food

conversion ratio.

Key words : Pigs, Genetic parameters, Growth, Food intake, Backfat, Principal component

analysis
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Fig. 1. Changes in dry matter decomposition of

substrate during the incubation with G.

applanatum.
Substrate : rice atraw ; @ — @ and with rice bran ; O—CO.
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Fig. 2. Changes in hemicellulose contents and
decomposition of substrate during the incubation
with G.applanatum.

Substrate: rice atraw ; @ — @ and @@,

with rice bran ; O—CO and O-O.
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Fig. 3. Changes in acid detergent lignin contents
and decomposition of substrate during the
incubation with G.applanatum.
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with rice bran ; O—0O and O--O.
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Fig. 4 . Changes in cellulose contents and
decomposition of substrate during the incubation
with G.applanatum.

Substrate : rice atraw ; @ — @ and @@,

with rice bran ; O—C and O--O.
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Fig. 5. Changes in dry matter degradability by
cellulase (Ce—DMD) of substrate during the
incubation with G.applanatum.

Substrate : rice atraw ; @ —@ and with rice bran ; O—O.
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Fig. 6. Changes in dry matter decomposition of
wheat straw substrate during the incubation with
G.applanatum.
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Fig. 7. Changes in cellulose, hemicellulose and
acid detergent lignin contents and decomposition
of wheat straw substrate during the incubation
with G.applanatum.
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Fig. 8. Changes in dry matter degradability by
cellulase (Ce—DMD) of wheat straw substrate
during the incubation with G.applanatum.

D7z, TORIZEEMOBBIZE S TESMZ
DERIHES, HEIOHBEICBII 25/ RIIR % T
Holz. BN O—Z2FAI N 0—2 8L ADL
WCEARTHARMEN o 72, 205 O6fIZEE
DHIZE I8 7 #iE#& L OmE? L i3g—
L=,

B8z Ce-DMD D &=L 7=, HICH
7% WS @ Ce-DMD 1320% Td - =41, IFO
6480Z R T H I LIZL D, KEISHEIC—H14
BIETLEbO®, FDH%ITRHEIDERE &
EHITHEED, OHEICIFATH E hE<KEIN
iy

K7 H5EU8 DEERMN S, IERIZ TFO 6489
EHBETHIET, Mbo/NERIZE Sy 4o
SEXFI T EERLBE LA, EI2AI B
H—2 & ADL Z453%, FIAL, Ce-DMD iz k=
SEBEBINDZENRINT-,

B 1 &2 ORRAEREASR DM, 2hEhO
RMETROLIZE SV T 2R L Ba bRz
RENBDENBY (KFEE) LOBREEETH
DI EME, IFO 489D B & Hats 1 & 2 ot
BHBCLDEZZNI VO R -,

AHFIZHB T IFO 64890 DEN R TR D
S5ENERTIERME D NWZ BEMARD SR
7z Oxamoro et al. " 1%, E T ENER,

DOBLUREN OB TR L-ZLEZ A, Bk
MEHEBENDLT, WHY3 (FHEY | 13FH
SHNEBRPRENS I D BBENZ E 2R LA,
7z, DWMBIUEE" 213, o7 En4E
BEWOS, AFTS (KER) BIUNH R
EDHMTHER L3, HOLIZBITS4E
MEROLENWIE, ZIRANERNL T 4<
NRIVBBD ENBMoZEMNS, FOSIZED
EEHEVEEZEATVAZEBEZ NS, &
WMELTWD, Xz, EEHS GREX) 13, &b
O DEHICH R L 25 EXF Y X OEFIT /R
HIZBT 2 ENLDEBEREHBTND, A
DR EZTNEEDEDE, Gapplanatum [FO
6489/ NERR DM 2 KIBIC B TE 2 0%H
STIEHREHETHD, HOEBEERE L THiaMn
ZIRMLU THEZORRIZRD 5NN T & A5 S
hElraolk,

i 33

AR OERITIC S 1 0 BIE #7250 7 i
SEHERBRE, SRS RBRIES & A
WG > 5 — BRI O BB & 1 17 T
%)D

X R

L) B[EE 5%, RKk(b#zdt & U akl s
E T DEIRIRETFMIENDIGH, B 2
. 1988.

2) Wt % F/O0FHR ‘cI855OE
TR TSR, WIRE. 370-391. #E®EE. &
. 1982.

3) Famey, G.C.Jr., L. D. Bourquix, E. C.
Trrcemever and D. G. Atwewt, Microbial and
enzym treatments. in Forage Cell Wall
Structure and Digestibility (Junc, H. G. .
D.R. Buxron, R. D. Harrieto and J. Raven,
eds) 749-755. ASA-CSSA-SSSA. Madison.
1993,

4) B - TRERME. (0TI R




26

6)

7)

8)

9)

10)

11)

12)

13)

) e s R 1T 203 =4
Fi 5 3 X OUNERICH S B Ganoderma applanatum 1 F O 64890 Bi3Atin vitroWLIEIT BiE T 8 W/ SERBRNTHS H295  (1997) 2

LEFFE. AM2E=EE, 24:655-658. 1978. Elsevior Science Publishers B. V.

R - LERREE, TR Amsterdam. 1984. Effect of Incubation with Ganoderma applanatum IFO 6489

L% B3 o7 F U 77 OREENE
IZDWT. RMESFE, 25:799-803. 1979,
ZFREE, AMEDOESRENTATZ J
O —. AKMEEREE 32:567-574. 1986.
Oxamoro, M., M. Yamakawas and H. Arg,
Improvement of nutritive value of cereal
straw by solid state fermentation using
Pleurotus ostreatus. in Utilization of feed
resources 1n relation to nutrition and
physiology of ruminants in the tropics.
( Tropical Agriculture Research Center
eds) 178-185. Tropical Agriculture
Research Center. Tukuba. 1992.

B R KILEE - R, ETEL
Bk 2FE0 5 OfEHME. HAKRMZS I
WS EREEESE. No. 22:74-79. 1990.

Yamarawa, M. H. Ase and M. Oxamoro, Effect
of incubation with edible mushroom,
Pleurotus ostreatus, on voluntary intake
and digestibility of rice straw by sheep.
Anim. Sci. Tecnol. (Jpn.) 63:129-133. 1992.
(LI ECHA - FTER Rl « AL, fEd ST
T AHE T4 (Pleurotus ostreatus) Di%sE
At in vitro HIEEIC KT THE., HEEH
63:180-185. 1992.

(L)1 EC - BT iRl « A 2Eh, /NERL, Ff
DOEBIVRENSITHTEYEXS
(Pleurotus copnucopiae) HX Ut 5% 47 (P,
ostreatus) DTN in vitro ILMEIC KT
THE OEW EEEH).

Zaorazin, F. and H. Brunnerr, Investigation of
physical parameters important for the solid
state fermantation of straw by white rot
fungi. European J. Appl. Microbiol .
Biotechnol., 11:183-188. 1981.

Zaprazin, F., Microbial conversion of ligno-
cellulose into feed.in Straw and other
fibrous by-products as feed.

(Sunpstor, F. and E. Owex, eds) 162-195.

on in vitro Degradability of Rice and Wheat straw.

Masaakil Yamaraws, Hidenori Ase and Masahiro Oxamoro®
*Resezrch Farm, Rakuno Gakuen University, Ebetu-shi 069 JAPAN

The experimention were conducted to study the effects of the Ganoderma applanatum
TFO 6489 incubation of rice and wheat straw on cellulose, hemicellulose and acid detergent
lignin degradation and dry matter degradability by cellulase (Ce-DMD). After 60 days of
incubating rice straw, Ce-DMD was found to decrease remarkably from 36 to 16%.
Supplementation of rice bran to the rice straw culture did not affect Ce-DMD. After a 60
day incubation period on the wheat straw, the hemicellulose and acid detergent lignin
contents decreased and Ce-DMD was remarkably increased from 20 to 35%. These results
indicate that incubation with G.applanatum IFO 6489 improves the in vitro degradability of

wheat straw, but it is no good at improving the in vitro degradability of rice straw.

Key words : Rice straw, Wheat straw, Lignin, Ganoderma applanatum, Degradability
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Table 1. Slaughter Welght and number of pigs.

Weight, No. of pigs

kg Barrow Gilt
30
40
50
60
70
80
90
100
105

B
I

Oy = NN D NN
O N NN~ MNDN

L, 70kgLABgE L3 E T, RWks 505 HAGREE
HERSEREY OTV%BOHIF TREL M52
=5 ZT.

BfEAEICHELZ 77, 1ERRANI Y5
HT%ﬁ%&_£@&&%%btoﬁﬁﬁfﬁx
2COBRBEICT—BERMHALZOE, KEREE
TIREET U THEALENE 378 L S5
DEFPTEESKTEEZEELE. ERbEE
W3RN0 g B OMETHIEL, KPEEOHEIE
FEZRESOFED ITHELT, Y522~5C
DAIBOKIECHF TEHE/N S g OEALORFE THIE
Liz. HAZKROLEILZ HASEOELTEE
BLUKHERZ SEMOEELEE L TEH
L, KRITL > THD,

FERE=TSAPER (g~ (2
— K EE(g)

BRI, K EENERKGERHEED, HRA,
Belfh, &, RIZTELEVIEMICOE LR O
RREI G ERD =,

BRELUER
1. BRAREE

KON ERE, LESITRADOHEKE &
FAl O OARTEICL 060kg AR (ATH), 60kgll

Table 2. Means of live weight and carcass measurements by slaughter weight intervals *

Weight interval, kg

- ~60 60~90 90~ i 28~112"
Number of pigs 16 22 21 59
Live weight, kg 38.5+ 7.3 72 8 Yl 104.5+ 5.9 72.81+26.9
Chilled carcass weight,kg® 11.94% 3.0 24.7+ 2.9 37: 1% 2.0 25.7+10.3

Specific gravity© 1.058740. 0034

Percentage composition of the carcass, % ©

1. 0539=%0. 0042

1. 048940. 0047 1.0034=x0. 0057

Lean 59.09+1. 49 58.48+3.06 55.48+£3. 08 6% 57x3. 15

Fat 18.92+3.73 24, 23+3.35 29.24+3. 64 24.57+5. 40

Bone 15.81+1. 89 12.14+0. 97 10. 70+1. 06 12.79+2.58

Skin - 6.18+1.15 5. 19:40..63 4,58+0.48 5.2440.99
“Mean +standard error "
"All data

“Left side of carcass
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EARKNEE S RABRES & OMT, EIE
BRDWTIT IR, A, &, EIGICOWT
i?%%lwﬁ%m 5N, EREEmMCE SRS
TN, &, REEE3EADL, BRI AEMmY
E;F'ﬁHfﬂTéi’Lto izl OB ARIC BN TIET
NTOEBICDWT 1 %/KETH BB REN
/o,

LEE SR AR O T, SiAES & OMBRR
B3I B/REHE Y TO. 657~0. 841, &F—F #
T LEELTO0.819TH D, BIHEE &

BREHFYT—0.7156~—0.916B LU ETF—4%
ET =) Ui & LT —0.9230MBE RN ES
N7z,

Adam 5V 255, 91, 118kg TEFHZR LT HD
P H R & AN ES D0, 88~0. 943 K B
EORNZ—0.91~—0. 96 DFHBFEE EHREL TH
D, BHSY X EREEINKeD T ¥ DFRLLE &
MAEIE & ORI, 824 B X U IEEIA & ORIZ
—0. 878D BB AR L TS, £LFHS"
1T AT A T0kgB KL R108kg & L THIAEIS &
DOEZ0.917, 0.929B L VIEFEIE & DRI —
0.932 , —0.9MOMMEBEEREL TS, &
AR TR S N MHREREDETEOWmE T KR Lo
RN =D, BEOHEN —ED ERAEET
LA TH 201 LT, AEHBETIE, #5
LODIEWKREHFAOT —F AW TR LI &
kB bDEEZ LGNS,

BFEGNEREICRITHEEICIDONT, Adam 5

3, B IRIFLERSEEICHD TRES ZE
L, A EBhEoOEEINZWEL, £
Holme 5% & HE| S LEEELOHEELD, &FF
EOHBEIIRIFTEZEZIOINTHLHEL T
%, —7 Whiteman 5, €S ¥ OMEHT
&, HhEEOMICEEEWAEREI RSN, BE
HEEEOMEAREBL TS, KidEIZHBWN
THEHNLEEEFEHSOMBEREE 25— %
T =)L U7 f@H30. 7613 X O SR E &P Tl120. 511
~0.657TH D, HASERIZENMEWSDOH

Table 3. Correlation of percentage composition of the carcass and carcass weight or specific gravity.

Weight Composition of the carcass
interval, kg Lean Fat Bone Skin
Carcass weight ~60 —0. 534** 0. 934** —(. 924%* —0. 809**
60~90 —0.094 0.222 —0.326 —0. 242
90~ —0.317 0. 503* —0, 511% —0. 659%*
28~112° —0. 399%* 0. 748%% —0. 814%+* —0. 630%**
Specific gravity ~60 0. 657** —{. T15%* 0. 6o7** 0. 383
60~90 (0. 841%** —0. 905** 0. 5l1* 0.092
90~ 0. 795%* —0. 915%# 0. 597* 0.516%
28~112° 0. 819%* —(). 923%#* 0. 761%* (L 583HH

7 *All data
**P<(. 01, *P<0. 05
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3. BRABREISDOHE

tEE EHEREREIGOERREFR2E 410/
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0.432~0. 7068 LU EIIFEHEE DIE#EZ= (RS E)
1.21~1.96, BHHEIGIZDOWTIZR *=0.511
~0.837TBLUR SE=1.50~2.79, BEZIZO
WT R?=0.262~0.4318B LU R S E=0.87

~1. 52D EIFENE S Nz,
HREHEOERRICOVWTHERIROE X S Ex
DiE" Z2ir-o7EZ 3, HAEE TIEIFGORE
EOBICENE ) S TR E ROz ER O
TEEXICHERE(P<0.00) D 5N, IEH
HEBLPEEHSIIONTIE, EIFROBESEIC
Ao R EBHOMTRIROE S IZEER
Z(P<0.05) 2380 568, LEMNFELTD &84
EAKZWEZIEBREEIELS, BEEIzD2nT
FFICEL<RASHEEIIH - (X1, 2, 3).
ZDEDITHEDENF LU THRAOERIZEK
S THIA - BERR - B OBEREIS RS geMt
i3, Adam 5V IZE > TERESINTEBD, 4K
54, 4kg, 90.6kg, 118keD 74 ZH W\ /=ikEk T,
118kg D RBED L EN S WM 2 HEET 5 E
hid, tMOEREHFOEBABI VD H O L8
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Fig 1. Relationships between specific gravity and lean percentage in the left side of the carcass.
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Fig 2. Relationships between specific gravity and fat percentage in the left side of the carcass.
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Fig 3. Relationships between specific gravity and

bone percentage in the left side of the carcass.

Table 4. Prediction equation for percentage composition of the carcass from specific gravity.

Weight interval, kg Regression equations B RSE" Cve
Lean
~60 Y= 286.59X —244.34 0.432 1.21 2.05
60~ 90 Y= 604.17X —578.26 0. 706 1.73 2. 96
90~ Y= 512.58X —482.16 0. 632 1.96 3.53
28~112° Y= 449.75X —416.21 0. 671 1. 84 3. 20
Fat
~60 Y=-—778.92X +843.58 0.511 2.79 14.75
60~ 90 Y=—-712.41X +775.05 0.818 1.50 6. 19
90~ Y=-—697.48X +760.81 0.837 1. 54 5.27
28~112¢ Y=—867.156X +938.06 0. 852 2.11 8.59
Bone
~60 Y= 363.39X —368.92 0. 431 IL..52 9.62
60~ 90 Y= 116.39X —110.53 0.262 0. 87 7.17
90~ Y= 132.84X —128.64 0. 356 0. 90 8.42
28~112¢ Y= 320.90X —325.43 0.579 .60 12.51

“Y : component percentage in carcass (%)
"Y : Standard error of estimate
“Coefficient of wvariation

YAl data

SIMNIEIDBOTHoZELTVWS, £k, FH
519 & A {KE70kg & 108ke D 7 & O EIFR O gk
T, EIROE S EEZITEVNDFED S NIELE O]
R zBHTERNWIEZHEL TWS,
IN6DIEMS, LEIZKDH AR OHETE
WZBWT, 7YDOHREAT—PIZLBHEERRA
BROBBOEVWEEETLIHNENDHD, HED
HEZED 5O IEEFHHE LN <58
LEEREERT2ONLEELNWEEZ BN,
L Lass, Zhz2{T7R5720I1I234£< 0

. X:specific gravity

B

F—AERBEELETREIENSSET—YEEREL
TRFNZNAZHELRD S,

—%, WEAERIEANNEEEMA 2 H =R
HEXTIE, TN TOREHHEOER G IUHT
HWolEhEIEE, EEOACLAEBRIFRICE
LHEFITE N, FERITE < 20 HE OB EILM
kU, £, 257 )L, HEEFIE
WEREZRALH - L-ERRHEEXTIE, iR
IZDWTR?=0.69, RSE=1.79, BXUVEH
#&1ER2=0.89, RSE=1.80, BE&IIR =
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Table 5. Prediction equation for percenta
gravity and carcass weight.

ge composition of the carcass using specific

Weight interval, kg Multiple regression equations R? RSE® Cyes
Lean o
~60 Y= 283.80X, —0.004X ., —241.33 0.433 1.25 211
60~ 90 Y= 629 18X, +0.141X., —608. 10 0.724 1,73 2.96
90~ Y= 514 91X, +0.014X%, —485. 11 0.632  2.02 3. 64
28~112¢ Y= 536 69X, +0.067X. —509. 50 0.694 1.79 3. 11
Fat
~60 Y=-— 28 90X, +1.105X, + 35. 96 0.836 1.68 8. 88
60~ 90 Y:*'?lS.lIXl —0.0156X, +778.27 0.818 1.54 6. 36
90~ Y =-—648. 92X, +0.282X, +699. 42 0.857 1.49 0. 10
28~1124 Y:ﬁ661.26X1 +0.158X, +717.13 0.894 1.80 7. 33
Bone
~60 Y=- 59 48X, —0.621X, + 86.19 0.830 0.86 0. 44
60~ 90 Y= 104.16X, —. 069X, — 95,93 0.302 (.87 0 M7
90~ Y= 103 PO = M, — 81.73 0.442 0. 86 8.04
28~1124 Y= 112 46X, —0.160X, —101. 75 0.793 1.13 8. 84

Y :component percentage in carcass(%), X 1:specific gravity,

X:left side of carcass weight (kg)
"Standard error of estimate
“Coefficient of variation
‘All data
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The Prediction of Carcass Composition by
Specific Gravity in Pigs Weighing from 28§ to 112kg

Toru Korzum, Hiroshi Hara

In order to predict pig carcass compositi
112kg in live body welght were slaughtered,

0.597 for the bone percentage.

The regression line for each weight interval

for estimating
gravity had different slope and height .

carcass composition from specific

The prediction equations for estimating

body weight of pigs were obtained as follows
carcass lean rate (%)

Y= 536.69X, + o 067X, —

carcass fat rate (%)

Y=-661.26X, + o0 18X, + 717.13 (R°=0.89, RSE=1. 80)
carcass bone rate (%)

112.46X, — . 160X, —

X | :carcass specific gravity , X,

carcass composition in the range from 28 to 112kg live

209.5 (R°=0.69, RSE=1, 79)

Y= 100756 {R2=. RS B=] 13

left side of carcass weilght(kg)

Key words:Pig, Carcass Composition, Carcass Specific Gravity
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THEBICAWCET IV EER 2ITRLE,
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HETIWZOTEDEHLEY, chsoT))
WBITDNT A—ZIZADFREME, k ASER s e
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ERNTHRIEOMAEDOEY T O ERT L1277
27 BEDHHEFNIZEDE S AdELD
HTREVZRLEDICHGEERD, =7,
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Table 1. Means and standard deviations of days of age and measured traits.

Age (months) Age(days)  Body weight (kg) Withers height (cm) Body length (cm)
) 148.3 £+ 13.1* 38.8 + 5.2 08.8 &£ 2.7 64.7 + 3.1
10 304.6 £ 22.4 488 + 5.8 63.5 + 3.1 67.6 £ 3.1
15 449.6 = 15.6 62.0 + 6.2 67.2 + 2.4 73.8 £ 2.9
21 604.6 £ 52.2 78.4 + 7.1 69.9 £ 2.7 78.2 = 3.2
33 993.1 £ 42.1 84.6 + 9.4 69.0 + 2.8 79.9 + 2.8

* Means *standard deviations.

Table 2. Equation for 4 non-linear growth models and allometry model.

Models Equations, * Y =
Brody A(I-Be ")
-Be "'
Gompertz Ae
Logistic A(l+Be *') !
von Bertalanffy A(1-Be *)°
Allometry bx .*

a:Y:and X. mean size of traits at age t; A, B,k b, a is fitted parameters.
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X OREEEL Dy OREERENETX L &%
BEWLUEBREEHEINS, ZhizHladl &£
NENEZRXXDOREEREENy ODREEEXL DS
5 EEERLUEHEEMIN, a1l D& X
EZREERINSEY, TFINHTIZDED/INS
A= ORI, HEHOMHEEKRD B Z &I
£0, MEHEXCERL TRNZFEEHNT
BEHEZ Lz, koo EFIICLDE
SN DOHTIIED 2R -0 E5RE
b1 54 bl

fextR R

INTA—H, FERBIUERZEBHCHBREIC
DNWTEFINTERBLIUBEI EOFEHEBLI
ERREEERIICRLE,

INTA—F DI THAEEZEDT AL, KE
T91.8~102.1, (AFET70.9~71.1, KET84.3
~81.ATH . INTA—F DI THRIGEE*
AT k IFRET2.54X10 °~4.31X107%, (K
T5.11X107*~7.05X107%, fRET2.46X107°
~3.06X10*Tdh-o=,

FHERE, WITNOBEBLTETIICBNT
©0.521~0. T57OHFEATH o /2. EFIINHEOEFG
el d s e, £ETOREIZBNWT Logistic
EFNPMIOEFN LD EWEERL . THERM
TIERETODEFIIIBWT, KEOFSZENED
o Tz,

RAHCHBEBRETIZ, Gompertz EF LA
THOEETH0. U LOEZRLE, flid 3D
DEFIVIZE L TIZAKE TO. 672~0. 695, K& T
0.702~0. 711, A& T0.651~0.666 TdH > /r.

FHEHOMEIZE SR E, SHED/INT A—
SEHEERNTHE L~ 3IZ R,

LiEPal =

RE, FKEBLIUREOEHAELEITHLT
Allometry & & TIEDFERITDNWTERUIR
|C% s

BEBOBEEZRDTING A—% ai3fkEIZ
HTAHEEDHXT.217, KEIZHTEEEDR
T0.278, REICHT H5EEONTO. 740& 1 LT
DEZRLZ. FHEIZIDWTHE, AEICHT S
FREN0. 24 mbEWMEZR L2, KWTED
WOEREIZH T BEEDMEAN0. 918 & & W il % 4%
L7z T DO AEDLEIZDOWT HEHEESEIT0. 8

Table 3. Estimated parameters, residual auto— correlation coefficients
and ratio of contribution for Brody, Gompertz, Logistic and von Bertalanffy.

Parameters Ratio of Residual auto—
Traits Model — ] correlation
A B k contribution  coefficient
Body weight Brody 102.1 + 30.1% 0.887 + 0.108 2.54X107% + 3.60%107% 0.666 & 0.398 0.672
Gompertz 95.9 £+ 25.0 1. 588 + 0..325 3.56X107% £ 3.55X10°* Q.717 £+ 0.391 0.973
Logistic 9.8 £ 11.7 2.725 + 0.652 4.31X10°* = 3.45x10°* 0.757 + 0.383 0. 674
von
Bertalanffy 96.2 £ 20.4 0.430 4 0.075 3.20X10-2 = 3.57x10-5 0.702 = 0.394 0. 695
Withers height Brody -1 £ 3.6 0. 400 + 0.231 5.11X10°°% + 2.85x10°* 0.543 + 0.513 0. 702
Gompertz 7.1 + 4.3 0. 826 + 1.050 7.06X107°% £+ 6.28x107% 0.509 =+ 0.536 0.903
Logistic 70.9 + 3.4 0.532 + 0.420 5.60X107% + 2.99x10°° 0.559 £ 0.507 0.711
von
Bertalanffym'g i b 0.162 + 0.098 5.75X10-3 £+ 3.23x10-s 0.533 = 0.510 0.708
Body length Brody 85.2 £ 6.0 0. 358 + 0.073 2.46>107% £ 1.31xX10°* 0.521 £ 0.401 0. 651
Gompertz 87.4 = 10.5 0. 466 + 0.271 2.79X10°" £ 2.38x107% 0.521 =+ 0.434 0. 962
Logistic 84.3 =+ 5.8 0.505 =+ 0130 3.06<107% £ 1.35<107% 0.545 + 0.393 0. 666
von
* 5.7 0.135 + 0.031 2.73X10-3 £+ 1.39%X10-: 0.525 *+ 0.399 0. 659

Bertalanffy 84.6

* Means *standard deviations.
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Fig. | Themean growth curve of body weight.
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Fig. 2 Mean growth curves of body height.
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Fig. 3 Mean growth curves of body length.

Table 4. Parameter of allometry model fitted to two of measured traits.

b " rat%o D.f

contribution
Body weight— Withers height 27.7+6.23% 0.217+0. 052 0. 858 +0. 136
Body weight—Body length 23.7+4.52 0. 278-£0. 048 0.924-0. 068
Withers height—Body weight  7.15X10— 5 +3.01 X 10" 4.141+0. 937 0.8310. 156
Withers height— Body length 1.09+1. 24 1.156+0. 318 0. 805+0. 156
Body length—Body weight 4. 17X10— 4 +28.5X10 * 3. 4130, 568 0.918-£0. 076
0.740+0. 198 0.808+0. 154

Body length— Withers height 3. 951 +4. 079

b, @ is parameters in Allometry(Y=bx «).

* Means £standard deviations.

Table 5. The differences between means at
24 month age and means at 33 month age.

Traits Differences
kg %

Body weight 45. 8 (54 )*
cm %

Withers height 10.7 (15 )~
cm %

Body length 15.2 (19 )

*Percentage of differences to means at 33 month age.
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Table 6. Estimates at 24month age and ratios of estimates to parameter A

Traits Estimates”’ Estimates/A
Body weight 91. 8 (ke) 81. 0 (kg) 0.88
Withers height 70.9(cm) 70. 3(cm) 0.99
Body length 84. 3 (cm) 79. 7 (cm) 0.95

1) A is the parameter of Logistic models in table 3.
2)Estimates is calculated from Logistic model in table 3.

1%, £, NI A—FAITHT B2 h 5 5HEME
DHIIEEN0. 88, AEA0.99, AEH0. 954 75
So HWELSIOD 2 BEIZDWTOHIZ0. 958 Fo
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XS EHARTH 5 Allometry O H TiTd
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Table 7. The ratios of Body length to
wither height at 24 month age and maturity.

24 month age" maturity*’

Ratio 113 119

1), 2) Values calculated from the values in Table 6?
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Studying Maturity of Body Size on Suffolk Ewes in
TAKIKAWA Animal Husbandry Experiment Station.

Kazunori YAMAUCHI and Toshiro SAITO

To study the maturity of body weight , withers height and body length and the studying
ratio of body length to withers height at 24 months of age in Suffolk ewe, we fitted absolute
growth curves and relative growth curve equation. The data of 292 Suffolk ewes born from
1990 to 1993 in TAKIKAWA Animal Husbandry Experiment Station were analyzed. These

traits were mearsured at 5, 10, 21, 33 months of age.

Growth curves used in this study were Brody, Logistic, Gompertz and von Bertalanffy non-
linear growth models for absolute growth of individual traits and Allometry equation for
relative growth between these traits.

Body weight was most appropriate among these three traits in all models. Ratios of
estimates at 24 months of age calculated from Logistic models to estimates in maturity
calculated from Logistic models for body weight, withers height and body length were
0.88,0.99 and 0. 95, respectively. Ratio of contribution for relative growth patterns are above
0.8 for all combinations. Allometry coefficients of relative growth curves for withers height on
body weight, body length on body weight and body length on withers height were less than
I.In respect of relative growth, body weight is superior to withers height and body length,
and withers height is superior to body length. Ratio of body length to withers height at 24
months of age were not equal to the ratio in maturity stage calculated from Logistic models.

In conclusion, withers height and body length at 24 months of age are almost mature

values but the ratio of body length to withers height at 24 months of age is not equal to that

in maturity.

Key words;Suffolk, Body weight, Withers height, Body length, Growth curve
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