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Comparison of the Spreading Characteristics of Stubble

Between Several Gramineous Temperate Grasses

Yoshihiko TAKEDA

diameters of four gramineous temperate grasses, which were planted at spacing of 15X

The stubble
characteris-

15¢m and 30X 30cm, were investigated for four years in order to determine the spreading

tics of stubble.

The stubble diameter of four gramineou
ecreased or its increases were delayed for a time after the reproductive stage.

formed the biggest stubble diameter. Stub-
o tall fescue. The stubble size

s temperate grasses increased for four years, while the

stubble diameters d
Tall fescue (Festuca arundinacea Schreb., cv. Hokuryo)

ble diameter of timothy (Phleum pratense L., cv. Senpoku) was similar t
cv. Leto Daehnfelt) was similar to orchardgrass (Dactylis

of meadow fescue (Festuca elatior L.,
glomerata L., cv. Kitamidori) but was smaller than tall fescue and timothy.

The differences of stubble sizes between the four grasses were determined Dy tiller numbers per
per stubble divided by a stubble area) in a stubble. The til-

stubble and tiller densities (tiller number
ble were influenced by stubble densities and

ler number per stubble and the tiller densities in a stub

cutting frequencies.
The stubble of the four grasses formed dead portions such as a dead center during and after the

third year, so that tiller densities in a stubble decreased drastically.
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Hereford Steers For Beef Production

by Feeding Dehydrated Starch Pulp

Masakatsu Nuna, Etuji Ura* and Yoshihiko Simizu

Eight autumn-born Hereford Steers were divided into two groups. The‘C-group was fed 1.6% of its
body weight in concentrates, and hay ad. lib.. During the last three months of the fattening period,
they were fed three kilograms of beet pulp pellets a day par head under housing conditions. The
other group was fed hay and beet pulp pellets in the same amounts as the C—groups and in addition
were fed dehydrated starch pulp ad. lib. with the controlled feeding of concentrates to maintain the
same dialy gain as the C-groups under housing condition (SP-group). All steers were slaughtered after
about eight months.

The dialy gains were 1.07 kilograms for C-group, and 1.01 kilograms for the SP-group. Dressing
percentage of the SP-group was 59.6% slightly higher than in the C-group which was 58.9%. In this
way dressed carcass production was almost the same. There were no differences in the carcass grade
or in the percentage of boneless retail cut in spit of the feeding of a different kind of roughage.

For producing an eqal quantity of lean meat, the feeding of dehydrated starch pulp reduced the
concentrate consumption to about 56% and the hay consumption to about 64% in the experimental
group than the C—group.

At present, dehydreted starch pulp is very inexpensive, so it seems to be an appropriate feed for
carring on low-cost beef production.

* Present adress Hokkaido Central Agricultural Experiment station.
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Table 1 Distribution of actual cutting length of the corn silage

Set cutting length

Distribution (%)™

15

i) B 2.5~5  5~10 10~20  20~30 30—
4.8 12.7 23.7 37.1 15.7 7.6 3.2
9.5 10.5 15.7 33.8 23.3 8.7 8.0
25 .4 2.7 b5 19.7 17.7 25.4 30.0

* Percentage of air dried sample having a length within these range (mm).
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Table 2  Description of corn silage of varying cutting

HWGEAES - RA - AA2Y B fmx

length

Dry matter (%)
pH
VBN (% of total nitrogen)

Organic acid (% of fresh matter)

Lactic acid

Acetic acid

Propionic acid

Chemical composition (% of dry matter)

Crude protein

Crude fat

Nitrogen free extracts

Crude fiber

Crude ash

Neutral detergent fiber

Acid detergent fiber

Starch

Gross energy (kcal/g dry matter)

HLRBRI, wAELAFFRERIZoWT 3 X 3
TTYTETT v, KRBYE 8 BMOTFHE
B0k, 6HRMOEESRML -, 44 L— ToRs
Bl AR T4 H A X (kg7 L sy
90g & Lz, k& ERE i 5 HER s €7,

WA IR PR S o OO —REEL 5 O 34712 ADAC
5 Neutral detergent fiber (NDF) $ & UF Acid de-
tergent fiber (ADF) I% Gorring and Van Sopst o) 55
m,?&ﬁAu@ﬁ$%M£—ﬁw3—xﬁ#>
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Uj-?f%ﬂ%hm%Ltcﬁfb—vmpHmﬁ
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BEZALE Lis A L — v %, JLE30, 20, 10, 5
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KT 5 ~20mm, 25mn[X T i 20mm LA _E 73 Hr 32 3 ¢ )
ENEN60.8%, 57.1%, 55.4% Th 1=,

H A L= U D s 3 2 R L7 25mm
BﬂpH#bf#K%W@ﬁﬂéotﬁ.%@@QE

Set cutting length {mm)

23.4 24.6 23.0
3.85 3.83 4.04
6.0 5.6 6.7
1.44 1.48 1.30
0.42 0.41 0.52
- - tr.
9.8 9.6 95
3.3 2| 3.2
58.3 59.1 59,3
23.7 2305 23.0
4.9 4.7 5.0
50.7 50.6 48.7
29.0 28.7 27.5
18.1 171 18.3
4.57 4.63 4.51
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Table 3 Digestibility and digestible nutrients in sheep and cattle

receiving corn silage of varying cutting length

Set cutting length (mm)

Species

Significance of effects

Set cutting

Digestibility (%)
Dry matter

Crude protein

Crude fat

Nitrogen free extracts

Crude fiber

Neutral detergent fiber

Acid detergent fiber

Starch

Gross energy

Digestible nutrients

Digestible crude
protein (% of DM)

Total digestible
nutrients (% of DM)

Digestible energy
(kcal/g DM)

Set cutting length
48 95 254  Mean ol Species  x
Species
Sheep 67.5 67.8 67.6 67.6°
Cattle 64.2 67.0 66.8 66.0° NS * NS
Mean 65.9  67.4  67.2
Sheep 61.3 59.3 53.1 57.9
Cattle 58.6 62.0 56.5 59.0 NS NS NS
Mean 60.0 60.7 54.8
Sheep 82.3 80.9 80.5 81.2
Cattle 78.3 80.1 80.9 79.8 NS NS NS
Mean 80.3 80.5 80.7
Sheep 718 73.0 72.4 T2.22
Cattle 68.6 71.4 71.4 705" NS * NS
Mean 70.0 2.2 71.9
Sheep 63.8 65.9 68.1 65.9°
Cattle 61.3 64.2 67.1 64.2° * %k * NS
Mean 62.6° 65.1°  67.67
Sheep 58.4 59.0 59.2 58.9
Cattle 54.0 57.3 57.4 56.2 NS NS NS
Mean 56.2 58.2 58.3
Sheep 58.8 58.3 59.9 59.0
Cattle 54.7 56.8 B 7 56.4 NS NS NS
Mean 56.8 57.6 58.8
Sheep 99.3 98.7 97.2 98.42
Cattle 96.9 98.3 95.4 96.9° * % % % NS
Mean 98.1*  98.5*  96.3°
Sheep 68.4 68.9 67.3 63.2"
Cattle 63.6 67.2 65.8 65.57 NS * NS
Mean 66.0 68.1 66.6
Sheep 6.0 5.7 5.0 5.6
Cattle BT 5.9 5.l 5.7 * NS NS
Mean 5.9 5.8* 52>
Sheep 69.0 70.0 69.4 69.5°
Cattle 66.2 68.8 68.9 68.0° NS * NS
Mean 67.6 69.4 69.2
Sheep 3,12 3.19 3.04 3,127
Cattle 2.90 3.11 2.97 2.99° NS * NS
Mean 3.0 3.15 3.01

For a given trait, set cutting length or species means having different superscripts are significantly different.
*p<,05: % % p<.01; NS not significant.
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Comparative Digestibility of Corn Silage

When Cut in Various Lengths
and Fed to Sheep and Cattle

Kentaro Dreoxa, Takeshi Banpo*, Masahiro OxamoTo
and Satoshi Hara

The digestion trials of corn silage cut in various lengths were carried out with sheep and cows.

The whole corn plants, in the early dent stage, were cut into 4.8, 9.5 and 25.4mn lengths and were
then ensiled. The resulting silage was fed to three wether sheep and three dry cows, based on the
3 X 3 Latin square design for each species. The sheep and cows were housed in the same barn.
The test animals were fed 50g per kg" ™ of silage on a dry matter basis per day. Using these two spe-
cies as combining factor, the two Latin squares were pooled and analysed,

The interaction effect between silage length and animal species was not significant. It was revealed
that the different lengths of corn silage, ensiled in the early dent stage, did not effect the difference in
digestibility between sheep and cows.

Within the silage lengths, starch didestibility and DCP content were higher for 4.8 and 9.5mm than
for 25.4mm. Crude fiber digestibility decresed with the decrease in the silage length.

In the two species, digestibilities of DM, NFE, crude fiber, starch and energy, and the contents of
TDN and DE were higher for sheep than for cows.

* Present adress © Hokkaido Prefecuture Konsen Agricultural Experiment Station
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Table 1 Methods of blood analysis
Items Units Methods
pH (3;7’C) Blood pH/Gas analyser
PCO i Torr Blood pH/Gas analyser
HCO3 mEq/1 Blood pH/Gas analyser
(J:Zu\iose % Micro—hematocrit method
mg/dl Mutarotase—GOD method
Total Protein g/dl Refractometer
BUN mg/dl Urease—indopheno! method
Na mEp/1 Flame photometer
K mEp/1 Flame photometer
;j/[ag mg/dl Atomic absorption spectrophotometer
i, mg/dl Atomic absorption spectrophotometer
mg/dl Molybdenium blue direct method
4 = %o fodf, THETFOHT TP B9, 65/dl

1) THIfEDOREME IeE
OET LG, 416 (63.1%) Lol st

Table 2 Total percentage of isolations of
neonatal calf diarrheic

pathogens from feces of 65 calves

Pathogens (%)
Rotavirus 63.1
E. colik 99* 1.5
Rotavirus+E. colik™ 1.5
Salmonella 0

Negative 33.8

(F2)o KOBRERKBHIE 2615 036 letait s h
T2, INHOMEED THEL DS L 7513258
DRBEOM M FEEEA L, K885 L 15987P 114
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Table3 Blood chemical values of normal and diarrheic calves at the time of first finding

Items Diarrheic calves (66) * Normal calves Significance
mean +SD mean+SD P<
pH 7:2940.11 7.41£0.03(40) * 0.001
PCO2 (Torr) 46.9%+6.9 49.843.6 (40) 0.05
HCO3 (mEq/1) 23:347.1 31.34+3.0 (40) 0.001
PCV (%) 39.7£6.7 33.5£6.7 (20) 0.001
Glucose  (mg/dl) 86.9+17.5 102.0+16.2(20) 0.01
TP (g/dl) 6.1+£0.8 6.010.5 (20) NS**
BUN {(mg/dl) 13.8+8.9 7.5+2.9 (20) 0.01
Na (mEq/1) 133.7£4.6 143.1+£2.8 (20) 0.001
K (mEq/1) 5.5+0.9 5.24£0.3 (20) N.S
Ca (mg/dl) 11.0+1.3 12.2+2.0 (20) 0.01
Mg (mg/dl) 1.7+0.3 1.74£0.2 (20) NS
P (mg/dl) 7.811.6 8.1+0.9 (20) N.S

*Nomber of calves

**Not significance
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Table 4 Blood chemical values of clinically severe diarrheic calves at the time of first finding

Carf Clinical Days pH  PCOp HCO®

Pathogen
No. score o age £ (Torr)? (mEg/l) (%)

PCY  Glucose TP BUN Na K Ca Mg P

(mg/dl) (g/dl) (mg/dl) (mEq/l) (mEg/1) (mg/dl) (mg/dl) (mg/dl)

407 4 21 rotavirus 6.987 264 6.0 41.0
111 4 14 ND* 7.109 47,7 145 27.0
209 4 22 rotavirus 7.062 49.1 13.0 410
510 5 92 rotavirus 7.106  31.9 9.5 3L5
116 4 12 ND 7.005 32.0 7.5 3.0

20 4 6 rotavirus 7.370 444 250 380
225 4 8 rotavirus 7.246 434 185 40,0
234 4 12 rotavirus 7.177 46.5  16.5 575

88 6.0 475 13¢ 45 100 06 1.0
97 6.6 2.7 131 54 105 1.8 9.8
95 6.7 4.5 131 43 99 18 T
69 5.2 211 14l L 7.1
51 7.0 422 121 5.2 104 20 9.4
94 6.0 4.6 131 6.4 101 1.8 6.7
73 69 11.2 136 61 119 2.0 8.3
93 8.0 39.0 127 88 156 15 132

*Not detected
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Blood Chemical Values in Diarrheic Calves in a Beef

Cow-Calf Herd on First Day of Discovery

}ﬁroshiTEUNEMnSU,Takuﬁ Kupo, Seiichi Mori
and Tadao HarTa*

The herd used in these tests was one in which calf diarrhea

amine the pathophysiological changes of diarrheic calves on the day of first discovery the blood che

mical values of these calves were compared to those of normal calves. In diarrh

eic calves, blood pH,
blood PCO?,

plasma HCOg", serum glucose, serum Na and serum Ca levels were significantly lower
and PCV and BUN levels were significantly higher than in normal claves. In cfinically severe diarr-
amd serum Na levels were distinctly lower and the serum BUN
level was distinctly higher. Rotavirus was detected in 63.1%

heic calves, blood pH, plasma HCOg,

of the feces of diarrheic calves.

* Present adress Hokkaido Prefecture Konsen Agricultural Experiment Station

is frequently found every year. To ex-
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Evaluation of Body Characteristics Using the Weight and
Measurements of Several Parts of Hereford Female by Principal

Component Analysis

Nobuo Hosono

T ted ]131 eford cows wer V 7 96 9 968 1 2) ’

mpo e divided into I group 2 (1 ]. 1 63), H group 30 (1 9]

]]] oup 43 (19# 9 ) total 100 head based on he year tllBy were 1n Ioduced, and domestic cows
ar 4

i 1 Experi-
(The offspring of the imported cows) at Hokkaido Prefectural Shintoku Animal Husbandry Exp
tal 196 head.
ment Station were divided as well mnto T group 108, [group 8111 group 7, tota

i was done on the im-
Principal component analysis using measurement of eleven parts of animals

ortes ome ) , 3 5
d cows at the age 01 36 months, and on the domestic coOws at the ages Of birth time 1 6
p 4

8,

12 and 18 months for a total of seven times to evaluate the body characteristic using. .
1 iti ithin simi agnitude
Coefficient of the first principal component was consistently positive within similar mag

5 5
{aDpIOXlHlatly 0-3) in all par ts fﬂl both mpor ed and domestic groups These consistent reSUltS ug-
gEStS that the first pr UiClpai Cﬂﬂipolleﬂt was the size fa(:tor, a[ld there was a Ilegatwe coefficient o
the SeCOnd pr 1[1C1pl COmpOneﬂt for wither helght, h]p helght ete, aﬂd pOS]the coefficient for chest

i 5 incipal component
width, hip width ete the vector differd. These consistent results show the second principa p

i i i i by first
to be the shape factor. Factor loading of wither height and hip height was consistenly shown by

i t parts were heart
principal component and second principal component, and the next most consistent p

girth and weight. ‘ ‘ N
In the scatter diagram of principal companents, the sizes of both imported and domes

1 ere not
group [l were recognized to be speciffically larger than group [ and I , but boby volumes w

‘ T.1.
different between group [ and group |, , ' s
. . ) 7
From these results, it can be shown that the sizes of imported and domestic cows were

year of importation, and the volume shapes were not divided.
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Effect of Cutting Length of Corn Silage

on Rumen Fermentation by Cow

Kentaro Deoka, Takeshi Banpo*, Masahiro OkaMoTo

and Satoshi Hara
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Fig. 3 Concentration of total volatile fatty acids
in rumen liquor of fistulated cows fed
three cuts of corn silage
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The Fitting of the Nonlinear Growth Models for Describing Growth

Patterns of Body Measurements in Holstein Females

; . * 5 *
Kazuyuki Nisumura, Yasuhiro MiNgzaki  and Tatsushi TsukaMOTO
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A: Topline length

B: Back length

C: Loin length

D: Sackrum length

E: Height of fore-flank
u: Height of shoulderpoint

G: Height of thurl

H: Height of hockpoint
I: Belly depth

I: Hip depth

K: Rump depth

L: Shoulder width

Fig. 1 Measurement points
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Table 1 Nonlinear
Browth functions ‘
m Table3 Number of fitted size-age data for growth models, means for growth parameters and goodness of fit ;3
Formula migt;iitgf Inflection No. of P " ‘
3 Q. 0 arameters
Brody Y= i ot Bl Measurement Model RMSY  R¥ ra? ALY |
o t 1 —Be k) i =p animals A B K i
0gisti o i
= Ye=A(1+Be*)~1 1 - GY  17(77.3)¢ 132.72 769  .086  9.67  98.28 —.37  20.87 i
Gompertz Y, = po—Be® 1-B 1, opline leng B  21(95.5) 131.70  .238  .081  9.96  98.15 =32 2176 i
E = e e g 2 i
e o G 8(36.4% 54.52 783 .079  2.64  97.22 —.35  10.03 il
von Bertalanffy Yo =A (1~ Be—k)~3 ( ; e A Back length B 18(8l.8 54.48 307 .136  4.87  96.57 —.22  12.98 i
Richards =By = . |
Y= A (1 - Bemn) " o Loin leng Pone® ah S 8 M A8 ok 08 |
Y = weight Y at time ¢ in da E
- ¥s R G 10545.5) 40.63  .770  .065 89 97.83 —.26 .22 i
f‘cmﬂmtwmwymmn e=;§$??e Sackrum length B 20(90.9) 40.16  .245 073  2.42* 94.77* —.20  6.76' |
= maturing rate n
M =inflecti . . G 11(50.03 106.76  .680  .079  8.08  95.89 — .26 18.24 i
o parameter Heigth of shoulderpoint 5 j55g'9) 11054  .233  .061 9.12  96.10  —.22 18.78 ;
. G 7(31.8 69.27 408 071  1.08  97.63 —.28  4.66
Table2  Means ang standard deviation fq h Height of fore-frank B 9540.93 69,30 ‘126 137 176+ 9507 — 7 97 }
r each month
Measurement 3 month 6 h o Height of thurl G 10 §45.5g 126.96 .5631 .089 2.98 37 .42 — ég }g.’gl
‘ month  12monep | B 12(54.5) 124.57  .162  .106 .67 5.4 -y 19.37
Topline length 3 8 month 24 month
. 72.9+3.3" 87.3+3. 103.3+4.4 112 444 S month 36 month S N G 7?133 59.89 365  .062  1.26  95.91 —.12  4.06
ack length 28.243.4 34.9+32 4.9 447 1201454 123.945.5 125,914 4 eight of hockpoin B 7(31.8) 58.87 .17 .095 1.47 92.97 —1.27 5.62
Loin length 5 s 49432 45.943.7 49,844 - L -
41+ B8+4.3 50,244, G 14(63.62 84.30 711  .087  5.82  96.87 26 16,74
o - 3.0 27.842.0 32,142 3 34.242.5 35.8+3.0 3904 - Bsin Belly depth B 20(90.9 84.53  .223  .088  7.17  96.65 —.22 18.25
34 i BE3, 03
Sl . 3.0 24.7+1.8 29643 1 B 5 2 389429 —r— G 7@13% 63.74 666  .097  1.45  08.58 —.16  5.54
shoulderpoint  63.2:43.9 70,945 ¢ 80.8+5.6 3 ' 8£2.8 34.5%2.6 36319 9 v B 10(45.5 62.62 198 .090  2.85  96.85 —.18  8.79
; e BE5.6 87.1+ ’
Height of fore-flank 8.555.1 53.943.0 58,745 6.0 92.045.0 93,5465 95.8+45.2 Risiip dpth G 303&% 21.54 678 .05 84 92.59 —.28  10.86
Height of thur] 85.0£2.7 96.7+4.8 19 A3 60.742.8 62.842.6 63442 g 65.3+3.5 ' 8 aras mA Al S e B4 ~E sa
: e x4, 7.4+4.6 11 o e y _
Hhight of ‘ 4.5+4.4 119 1+ ; G 14(63.6% 52.82 723 082 2.79  96.47 19 10.29
gt ofhockpoint 427128 47,543 4 50.942.7 9-1£5.1 120.946.3 122.345.9, Shoulder width B 19(86.4) 54.50 .246  .085 2.63 96.95  —.20 10.17

o 52.74+3.4 53.7£3.0 54.7+3.3

48. .
. 72,5 58.3+2.8 67.042. 7 a1 e b 54.8+3.4 a) RMS: Average residual mean squares b) R% Coefficient of determination
3 39.8+1.9 45.7+2.0 53 Bt 2 : 613.4 80.3+3.7 81.84+3.3 ¢ ) ra: Residual auto-correlation coefficient d) AIC: Akaike's information criterion
Rump depth L.5%1.5 43 441 VLa, 57.4+2 6 61.4+3.3 61.242.8 ¢ 6425 e) G: Gompertz growth model 1) B:von Bertalanffy growth model
S : . 3 15.7+2.0 17.741.7 19.8+2.0 204+2.1 20 .3-:2‘0 £) Value in parentheses in fraction of fitted animals (%)

= p< .10 b el )

30.1+3.4 34.0+3.4 41.6+2.2

45.84+2 4 50.0%+2.7 49.7+3.1 51.5+3.6

" ! Standard deviation
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APPENDIX
Table1 Topline length Table 6 Height of fore-flank

Model 0 3 6 12 18 24 30 36 60 porime Model 0 3 6 12 18 24 30 <
min. 61.71  70.91  79.32  93.41 103.89 111.33 116.46 119.93 125.43 min. 43.58  45.55  43.77  50.37  52.79  54.68  56.15  57.27  59.67
Gompertz 61.51  73.23  83.80 100.82 112.61 120.30 125.16 128.15 132.14 Gompertz 46.07  49.81  53.05  58.17  61.79  64.28  65.96  67.09  68.87
Max. 61.18  75.63  88.50 108.39 121.17 128.83 133,23 135.72 138.53 Max. 47.99  54.02  69.06  66.47 71.09  73.87 7550 76.44  77.57
min. 64.60 72.56 79.72 91.67 100.78 107.54 112.48 116.05 122.65 min. 44 .42 48.83 53.65 58.33 59.75 61.14 61.98 62.44 62.96
Bertalanffy 58.39  70.98  82.03  99.33 111.08 118.75 123.63 126.70 130.98 Bertalanify 46.23  53.33  58.40 6436 67.10 68.33  68.87 69.11  69.29
Max. 52.19  70.02  85.38 107.90 121.47 120.20 133.48 135.81 138.32 Max. 47.47  65.49 72.72 76.30 76.74 76.79  76.80  76.80  76.80

Table 2  Back length Table 7 Height of thurl

Model 0 3 6 12 18 24 30 36 60 ponthe Model 0 3 6 12 18 24 30 36 60 yonths
min. 25.75  28.92  31.80  36.74  40.60 43.49  45.60 47.12  49.86 min. 77.66  85.14  91.62 101.83 108.93 113.73 116.97 118.97 122.18
Gompertz 24.92  29.38  33.46  40.21  45.09 48.43 50.64 52.06 54.14 Gompertz 74.68  B4.56  93.00 105.77 114.06 119.23 122.37 124.24 126.64
Max.  23.95 29.98  35.33  43.97 49.75 53.33 55.46 56.70 58.17 Max.  71.73 84.22 94.7%6 110.10 119.37 124.69 127.65 129.27 131.03
min. 21.52  30.00 33.67 41.45 4590 48.32  49.60 50.27  50.95 min. 76.62  83.39  89.23  98.45 104.99 109.56 112.71 114.86 118.44
Bertalanffy 18.10  27.41  35.11  45.19  50.22  52.56  53.63 54.18  54.47 Bertalanffy 73.23  85.48  95.20 108.40 115.84 119.91 122.09 123.25 124.46
Max. 10.03 30,78  44.92  55.47 57.60 58.00 58.07 58.08  58.09 Max. 69.68  88.27 101.84 117.64 124.64 127.62 128.87 129.39 129.75

Table 3 Loin length Table 8 Height of hockpoint

Model 0 3 6 12 18 24 30 36 60 onths Model 0 3 6 12 18 24 30 36 60 Lonths
min 23.16 2443 25.62  27.77  29.61 31.17 32.48 33.56  36.24 min. 40.89 42,08 43.18 45.15  46.82 48.25 49.44 50.45  53.04
Gompertz 22.39 2478 26.98  30.75 33.70 35.95 37.61  38.82  41.09 Gompertz 41.57 44.24  46.58 50.37 53.16 55.17  56.60  57.61  59.37
Mg, 21.48  25.23 28.63 34.18 38.13 40.79 42.52 43.63  45.20 Max. 42.01  46.55 50.34  55.89  59.38  61.50 62.76  63.50  64.41
min. 22.10  23.50  24.81  27.16  29.15 30.82  32.22  33.37  36.24 min. 39.33  40.02  40.68  41.91  43.01  44.02  44.92  45.73  48.23
Bertalanffy 21.65  24.57  27.21  31.65 35.05 37.50 39.45 40.80  43.30 Bertalanffy 40.49 4463 47.92 52.50 55.21 56.78  57.68  58.20  58.80
Max.  20.67  25.55 20.88 3674 41.46 44.56 46.51  47.80  49.57 Max. 4110 49.86 55.67 61.65 63.89 64.72 65.01 6512 65.10

Table 4 Sackrum length Table 9 Belly depth

Model 0 3 6 12 18 24 30 36 60 L onihe | Model 0 3 6 12 18 24 30 36 680 months
min. 18.58  19.8¢  21.05 23.27 25.22 26.91 28.35 29.56  32.66 min. 42.52 47.98 52,93 61.18 67.31 71.70 74.76  76.85  80.26
Gompertz 18.81  21.57 24,13  28.56  32.01  34.57  356.43  37.73  40.00 Gompertz 41.42 4876 55,29  65.62 72.65 77.18  80.00  8l.72  83.98
Max. 18.70  23.3¢  27.59  34.43  39.06 41.98 43.73  44.76  46.02 Max. 40.29 49.66 57.8 70.18  77.79  82.19  84.63  85.97  87.39
min. 19.41  20.56  21.65 23.63 25.36  26.86 28.16 29.26  32.22 min. 42.07  47.50  52.33  60.27  66.17 70.44  73.48 75.62  79.37
Bertalanffy 17.32  20.83  23.98  29.08 32.73 3525 36.94  38.06  39.79 ' Bertalanffy 39.64 48.14 55.42  66.42 73.53 77.93 80.61 8221 8425
Max. 14.87  21.49 2722 35.43  40.11  42.62  43.91 44.58  45.21 Max. 37.11  49.08 58,98 72.68 80.32 84.36 86.45 87.51 &.53

Table5 Height of shoulderpoint Table 10 Hip depth

Model 0 3 6 12 18 24 30 36 60 1 onihs Model 0 3 6 12 18 24 30 36 60 ke
min. 53.93  57.37  60.62 66.48 71.49 75.71  79.21  82.09  89.06 ; min. 33.40  38.28 4258 49.38  54.04  57.10  59.06  60.28  61.97
Gompertz 54.11 62.49  70.00  82.14  90.72  96.49 100.26 102.67 106.14 Gompertz 32.74  38.72  43.90 51.73  56.71 59.70 61.44 62.44 63.61
Max. 53.49  68.16  80.74  98.75 108.98 114.35 117.08 118.44 119.68 | Max. 32.07 39.22 45.29 54.08  ©59.24  62.08 63.59 64.38  65.17
min. 54.23  56.44  58.55  62.52  66.14 69.42 72.38 75.04  83.13 min. 31.45  35.54  39.10 44.76 48.77  51.54  53.42  54.68  56.70
Bertalanffy 49.95 27.89 65.12 77.29 86.60 93 .48 98.48 102.06 108.52 Bertalanffy 32.30 38.29 43.33 50.79 55.52 58.41 60.14 61.17 62.45
Max. 44.35  60.08 73.91 94.76 107.79 115.46 119.85 122.31 125.11 Max. 32.88  41.09 47.77 56.98 62.18 64.98 66.46 67.23 68.01
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Table 11 Rump depth

Model 0 3 6 12 18 24 30 36 600k
min. 11.99 12,51 13.00 13.92 14.75 15.48 16.14 16.71 18.35
Gompertz 10.93 12.14 13.26 15.22 16.80 18.03 18.96 19.66 21.03
Max. 9.93 11.95 13:79 16.82 18.98  20.42 21.34 21.92  22.71
min. 10.41 11.01 11759 12.65 13.60 14.43 15.16 15.80 17.58
Bertalanffy 8.71 11.07 13.20 16.64 19.04 20.64 21.67 22.33 23.27
Max. 6.76 11.47 15.66 21.47 24 .54 26,02  26.71 27.03 27.29

Table 12 Shoulder width

Model 0 3 6 12 18 24 30 -
min. 27.45 30.78 33.80 38.81 42.56 45.25 47.14 48 .44 50.59
Gompertz 25.63 30,03  33.98  40.36  44.83  47.79 49.69 50.89 52.55
Max. 22.90 29.43 34.39 42.14 47.21 50.30 52.11 53.16 54.38
min. 28.56 31.01 33.24 37.02  40.01 42,34 44.12 4547  48.27
Bertalanffy 23.33 28.85  33.69 41.18  46.18  49.37 51.36 52.58 54.20
Max. 18.30  27.49  35.46  46.72 52.96 56.19 57.80 58.60 59.31

FEERITRE B14% 4952 (1985, 3)
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Relationshiops between Growth Patherns and

Milk Performance in Holstein Cows

; . . %
Kazuyuki Nisammura, Tatsushi Tsukamoro* and Yasuhiro MiNezaxi
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Table T Means for growth paramenters and residual squares for four growth models

Parameters Residual Coefficients Residual
Measurement Model mean of auto-correlation AlcY!
A B k squares determination coefficient
Brody 143.91° 4644 0045° 2.1067° 99,59° —.0809"s 13,8672
WSO Logistic 141.55 .8082  .1400° 3.8783" 99.22° .1510M 22.6031°
fthers Hig Gompertz 142.49° 6089 .1173° 2.8176% 99.46° .0330% 17.0110¢
Bertalanffy ~ 142.90° L1850  .1097° 2.5312 9g,51° —.0342%% 15.4013
Brody 142.86° 4449 10972 2.1866° 99.5548 —.0201% 13,2458
Hight of Hip Logistic 141.16° 7617 .1573¢ 3.6738% 99, 19N .2075° 21.8051®
Crass Gompertz 141.88° 5766 .1329° 2.8533° 99.41% .1034° 16.9860
Bertalanffy — 142.17¢ 1759 .1250° 2.5870° 99,46 07772 15,3756
Brody 140, 24° 4521 1142° 2.3644° 99.50° —.0146° 13.5765
Hight of Pin Logistic 138.53° 7823 16419 4.2418° 99.10° .1530° 23.4313b
Bone Gompertz 139.31° 5894 1384" 3.,1298* 99.33° L0738 18.7144%
Bertalanffy ~ 139,58° 1794 .1302° 2.82932 99,40° .0420° 17.07502
Brody 168.53° 5934 ,0903° 7.9269* 99.25° .0081* 32.1943°
Body Leagth Logistic 163.58*  1.3155  .1570¢ 16.6543° 98,59 .2795° 427065
¥ Gompertz 165. 58" 8648  1225° 11.4423" 99.02° .1516° 37.4290°
Bertalanffy ~ 166.49° .2529  .1115% 10,0287 99.13° .0943% 35.4290°
Brody 7770 6246 .0838° 1.9200° 99,314 .1306° 9,5096°
Chest Denth Logistic 74.55*  1.4817  .1540¢ 3.8553" 98.61° .2955° 20.8744°
P Gompertz 76.69° .9389 1177 2.6637 59.05° .1968* 15.3584*
Bertalanffy 76.23° L2717 10620 2.2003* 99.16° .1652° 12.73442
Brody 55.91¢ 5968 0823 1.0281° 99200 .1333% 2.7522
Rump Length Logistic 53.83*  1.3473  .1460° 1.6551% 98.63° .1509M 9.3861°
Dicg Gompertz 54.59° .8808  .1133" 1.2445° 99.04° L1313 5.1733
Bertalanffy 54.94¢ .2572  .1027° 1.1437° 99.12° .1204M5 4.0323°
Brody 60.15¢ 7336 .0639° .8961* 99.56° .1629% 2.0471°
Hip Width Logistic 54.71*  2.2543 1500 2.7974° 98.65° .4B3gNS 17.1942°
P Gompertz 56.37°  1.2351  .1054° 1.5365° 99.25° .3294M 8.3179°
Bertalanffy 57.27° 3428 0912° 1.2300° 99.40° L 2670M 5.4129°
Brody 52.53° 6057 08417 .8937N8 99.15% .0103° —.5794?
o — Logistic 50.53"  1.3610  .1500¢ 1.7259" 58.50° .2615° 10.0287°
W Gompertz 51.27° L8866 .1160° 1.2267MS 98.91° .1372° 4.4927°
Bertalanffy 51.61° .2586  .1051° 1.0748% 99.02° 08842 2.8839°
Brody 41.30° 8772 .0718° 1.5496 98.25™ .0810% 7.2790%
Pin Bone Width Logistic 38.63*  1.8127 1479 1.7308"8 98,071 .0490M 9.2511%
i bane W Gompertz 39.51° 0933 .1085° 1.5335"8 98.28% .0154"S 7.336148
Bertalanffy 39.96° 3045 0959 1.5006M5 98.30N 024788 6.8890MS
Brody 205.38" 5056  ,0797M 14.7663° 99.15° .2191% 40.9783
Chast Cisn : Logistic 197.23*  1,3696  .1430™ 21.3195° 98807 .1848M8 46.3719™
B Gompertz 200.15° 9001 11117 16.7407* 99.05° .1834%8 42,8569
Bertalanffy — 201.59° L2600 .0999Ns 15.66032 99.11° ,1823% 41,90088°
Brody 625.93° 1.0864  .0760° 2514,747 94.44° :B377% 114.96°
Body Weight Logistic 567.05°  9.8121  .2178° 1905.732 96.10° .5006° 109.93°
¥¥res Gompertz 612.64°  2.5761  .1162° 990.35° 97.95° .2573¢ 100.18°
Bertalanffy  471.46°  1.5108  .3536" 15036 90° 68.78° .8058" 139.99°

1) AIC: Akaike’s information criterion

a, b, ¢, d: Means within a column of each traits with different superscripts are significantly diff rent (P <0.001)

Logistic, Gompertz € 7 - 4%, K T3 Brody £+ ).
DABEAFECKREILHER LS TRHINORSE
FEb L7z,

Fald, +58®, L858 MWESLLCBIET
Brody, Gompertz, Bertalanffy € % L #5, {5 & < i1
Brody, Bertalanffy € 2%, {k@& i Gompertz & 7 )L
DHVELHEBINELEERL, THE IO/

wERb L7,

AICH, e, +oitm, WiE REBLLESRE
T Brody, Gompertz, Bertalanffy & 5 L 4%, AB 2 B
& UIRWE T 12 Brody, Bertalanffy & 5 L 29 %& 4 5% |2
MERMEER LA, /2, kT Brody E 5,
BHE Tid Gompertz EFLHE L EHIZ B %R
L, Tz H0RI%FDLLT,

F RS A v ORFHMTE & WILEEN DR

Table 2 Genetic (above) and phenotipic (below) correlations between estimated growth

parmeters and milk production traits

param- 305 days 305 days
Measurement o ActM. ADM. ActFCM ADFCM FCML ActM. ADM. ActFCM ADFCM FCMI
49 o7 033
—.19 —.086 —.38 —.305 080 ate 619 667 2 K
A el s 1z 17 -0 v 101 —.056 076 —.084 —.343
- 44— .71
- — — .23 —.037 —.299 e 169 —.118 108
Withers Height B [ 4331 7813 —.012 —.035 —.38 Rumplength B T Then o4 041 —.061 —.243
T K To 860 360 759 266 —.080
K2 _ 40 —113 —.a08 -0z .15 o 317 319 290 297 279
- —.121 —.282 —.188 —.514
L0838 53— 272 551 o fc —2ll -2 -
A o ;s 05 188 —.o48 s 085 080 018 011 —.267
340 — 038 ‘ pr e mes mees sess wews
i 5E = 5% ThE i <e Bevme B 010 .0s0 —.037 —.001 —.02
Hip Crass re 088 036 .047 018 —. 5
7 B - S Ko 822 106 206 244
Koo T34 —1st —.181 —.199  —.098 v 144 52 75 184 272
- — 233 —.150 —.309
—.192 200 —.424 —.088 380 e —.082 015 —.2
G . . i =
ALl ze0 2;e 75 186 .00l 139 103 .085  .045 —.281
ht of re . o Thurl Width B rG o
B one By —.048 —.070 —.086 —.107 —.139 ur o 065 108 031 .070 030
gy s el T K fe 29 —.056 155 -2 —.0%
Koo~ —112 —.115 —.08 001 S S YO - S
5 - —491 —.221 —.337 —.044 —.083
o —.442 —.558 —.550 —.636 —.888 A6 “ -
A oM —.084 071 —.083 —.480 v 058 082 056  .056 —.139
: 004 273 —.197
s —.797 —.882 —.680 —.122 —.827 ‘ o 03 38 .
Body Length B [0 'pp) Tl oty _pgp — azp  PmeBomeWidth B T b 0t oo oor — 4
G e e s Ko B9 .m5 23 08 269
[0
Koo 206 255 227 283 .43 172 156 218 208 221
pp wss memes mess o e oG 935 665 546 269 —.209
A 1% .05 103 070 —.237 o 144 —.017 139 —.023  —.341
,,,,,,,,,,,,,,,,,, ) fo s s wews s s
ChestDepth B ® o0 oo 107 0z —.osp  CestGirth Bop 016 —.131 014 —.131 —.314
834 806 617 516 678
e 821 429 746 .36 288 T 1
Kb 209 241 154 190 322 o 170 281 54 250 447
T B
A 71 055 186 .086  —.344
. rg —.172  —.418  —.217 — 428 —.736
Body Weight B\ © _ ‘o6 — 140 256 —.121 —.303
e
Kl 283 302 .28 312 460

1) Act.M.: Actual milk yield (kg) 2) AD.M.: Adjusted milk yield by age and calving-month (kg)
3) ActFCM: Actual fat corrected milk (kg) 4) ADFCM: Adjusted FCM (kg) 5) FCM.L: FCM index (%)
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Changes in In Vitro Dry Matter Digestibility, Crude Protein Content and
Yield with Advancing Primary Growth of Several Temperate Grasses

Masuhiro Onaaga, Masaaki Yamakawa and Yasuichi TANABE

Hist H520% 28 161~168 (1983)

—eoW{tETRE Y NN AME 2 HETHENT,

1 BEOEFIIPED in vibo WEHTE{EEE (VDMD), HE&EH
B CP &R B XU OM) INE0HEHS =4 F HEIC
W BERAITIC L DERE Lz, HEE T T -
(Ti)d F78, +—F +—FZ 7 A (Og)3mil, F—N
72 A2 (TH3HE, U—FAFY—277F % Reg)l
B 7TA7 M7 7 (A)3SIE, TH S O—s%(Re)
3NFEB LT V) ra—u3 (Lol EOR 8 EHELY
DiEThE, | EHEOEFICHS IVDMD, CPEEE
LU DM E OB e hERER, #EEE
BLU 2 kAR L CBA L IVDMD QRS F
SfLir oA, Tik TITERBESEFFERELD
BB LT TRE Y -7 (Ti-E, TF-E) &
Btk 7 L — 7 (Ti—L, TI-L) & \Z404F 72 Og, Al B &
FReHBOBO—2OF V—FI2 L, 44

HE D IVDMD & CP ERBOEFICHEIETIR= AH
HE LD EETH -7, [VDMD QR T A b ZH
S7:®i Reg TO.63%/ AT -7z, MDA #FHLE
1$0.4~0.5%/0TH » 720 AL IE0.32%/H, Reid
0.36%/H, Lc H0.17%/HTH » 7o, HEEFIZBIT
% IVDMD & CP &8 TR EA R e REL O
VAR AT, DM LR T e RTEAS S WM ATERD &
nr, —EDIVDMD EET A B A #FMET
R SREAHE R L D RVER RO bR, F
1o, FOEOCPEEEFEMMENIE, DMER
Wik RS VT & o 720 TVDMD 70% O A HUH
HifLe # < & Tf-E, OgB LU Reg 6 H13~14
H#5 Ti-L, AlBLURe D6 H24~28BETTH

oy

NN A e T IR et

AR 2

AN AR

)

SR

T T
P

NNV

N
%

S\ 20N :\Q f'-_‘

=~

— -\.“\.\
SRS




54

MBI ARERE £ SPBBE I T 2 F%

EIL

Studies on the Environmental Requuirements
for the Production of Fattening Pigs in Hokkaido

by
Kazunobu

Tokoro

LET RERBHRE #9415 1 ~66 (1984)

x%%u,%ﬂk<tﬂ%ﬁtﬁH%ﬁELt%i&ﬁ%ﬁ%?%%%@i&ﬁ%@%%&,ﬂﬁ%ﬂ
@H%%%%K%ﬁT%:k%E%kaﬁ&oto&%%%%fétﬂ?@kﬁb?%%o

Vo dbiBE I 50 2 KAMER O MG oz
T, WREZSWTHELLRR, BEORE - B
BEBT, ER*FEC, WBMOFE LS b
12
BIRICHRO #3328+ 2 ARG ENS (2n b R
o, RRHOERE, EBRARLTATABICI,
FHS 2004 %h o1, BESEE LY CHE
L, RHICHEAFIFAL TV 29, BEmTEkssL
LR L, RHECREORBEIEENICTD SR
720 20720, MIROLFRRE, EH LA THS
PREDHLZEE, %LU LOHEERT L T
%o

2. BROBEEEELENRELENL-EE, B
MORFLRECHE LT, S4ICHIKEE - 5
B ERIER  HRL E DRGSR, WS, B
IALE, Ea, FIRASGCOSTREIGEL, 204
RYTATH 72, —F, BEBESTYL, BB
TEZVHlIE 7,

3. REOHEET, BEMLAHORE - ik ih%
T, INTHEAMRK L CRELARE, AYo0HER
ERBERFATRCTSH Y, WRERER - &R
DEFRATTIE &t

4. REFAMECEIGEO AR A, BIEE .
ﬁ&,%ﬁﬁﬁﬁi@ﬁﬁﬁﬁ?ﬁ%ﬁﬁbtoﬁﬁ

DARH BRI S BIERE AT+ 21205 T, |
AR, MBEREOTMIZL, Sil0CU T
HOCHREECHBERENT ~10%TE & 4 o
Ioe
ﬁﬁﬁﬁi@mﬁ?ﬁiﬁ%%ifﬁﬁ%%5Mg
EHERI4.06g DA LR Y, FHERECE2zLE
h&%&o&%m%ﬂﬁﬁéahtc

5.&ﬂﬁuﬁﬁ%ﬁﬁﬁ%®%ﬁmﬁ¢%%@
H,%ﬁﬁﬁﬁﬁh&w%%tu,—%mﬁﬂﬁ%b
%ﬁf,ﬁ%ﬂﬁﬁﬁﬁﬁ?%&%@btﬁfmﬁﬁ

CkﬁLf,Bﬁ%%.ﬁﬂ%*%ﬁ%%ﬁﬁﬁ%o
P

6. MEMTE6CHLUCIIAMEIT 2 LEEK -
mtﬁﬂziﬁﬁLtﬁ%,%ﬁﬁwaﬁﬁikﬁﬂ
%X%u,%w%ﬁﬁ&v@aﬁﬁ@m%na%ﬁﬁ
&75’/2 f:o

7. 1ZBBADBAIZ D W, FEFHEE % ML -
MR, HAOR S BAMEAE Th T IcEVERIIC
D72, EOMOBATEE IS ER A D5 4o
125

8. BAIERT RS & EREREALRG 12 x4 2 ST REMY
HEE, EOEAE R TR LR, ABSE
HADEMBIIRS A <, 04 - 8 & BEENE

g BRI 44 A o 222, B OHIRRE
CHBERLERRD o1,

9. WEAHRE LT 200 O BAR 4 EREEHE
A HET A, K- EECHRM ERITL, &
GRS I Y A v —IZ X D IEB) 2 2 B TR - R
fRE L, El—HEOENH - BRREABELH, B
Sl MRORE B Lz, Bk - RS
L, SRIRETIOESC, HHBETE%
ﬁ<,ﬁ§%ﬁ@%ﬁu%tf5toﬁ&ﬁz%g
it 0.2~0.3% & MHIZ KV ERR Lz, 3RO
RERBOMER, TN LETH - BEREORESR
¢, BRIZ12A RS 3 A ORATIORERTIE, EEEER
#H50.2~0. 37T R R EZT L2,

10, BEIERESHFTL00EMANETEL L
T, EilEBE LT AIRENNR L BRI L AR
BOMRF EHET LR, MAHOmERERS -
BILEEE, Fh+h12~15T, 3~6TT, HitiE
BEB0% B HERE L, MBI EALBEO Ao, MR
FEANRE I B A WO & RS AEME L
B BREORBEESRGIEESICE, REEICLSE

BEENEROMBEIAREE L SN,

1. DEoRREE2BaMIIEEL, B2 TAK
SOEEREEEY, RO L BOEEL,
ZHONSERBREEROSHIRE 2 10CHLE, 1
IIRE T A OBRET0% LT, REEY ARE0.3%
LIF, TrEo7HAEEISPPM LT, REMLE
0. 5m/sec BLF & L1z, T/, ZHfoSNTRICED
dbiedE & 3 SEX IS, FRCatie T A BRE O Kk
HELR L,

12, AR S ERGEEE L HE T 5 AKRE D RS
HEF U E, 260G O I ERET AR E % FlIC
EHE L7, AR -15C B ABMAER, B
2,500m'/ h &7 o 7zo BTEESVR A EERE L) RIFEA~
AS L, solzthRBBERtosiMdiaRds o
M~ A LT, B0 BIHRGE THRL T 255 R
F AR L7, BRECAME, F—TR ¥ b E
BEDOMETHIC L) BEMEL L 2o M7 TRHREHNIR
HEHIHE LR, FRERELPLETLEERICD
WTER L 245 R, EoREES IR LARIEER O
EADBAMICAEFITH B ENHLDI S 572,

T

-

—_—
b s

7

S

=
)

R T
SR RN

o

A

o

3?; Fig .'/‘f#_‘,‘i;‘“—l = =

N\

e
3

R



56

RS 1TE) & & OWLE B BRI T 2 5%

fif] A

CIA

Studies on the Ruminating Behavior and the Digestive
Physiological Significance of Rumination

Masahiro OkamoTto

JeipE 3 R E RS R

30 1 ~72 (1979)

FRFREEBREORBTHONEEEHLL, REBOC kT o bk, FMBEAESL SO
Bt & KBTI E OBEEHOMIL, 5610, REITBES DML 8418405 |

oo BONAERIROEIIERHS ML,

1. KBEFE B ARES L URBTHOEEE
ELT, Za—FF57 - T NiELS Ut
FFLAMOWEIISWT, LEZEBORELE
FEADIGAE ARSI, KR THE LA VAT L2
FIEBEDE 25, BOERLFED12TH 5,

2. —EOHEBEEMT T, HEWHERL L LEN
TR E s T DERTL2, 1 B4 OB
] %2 BB BB (0] 8 D 2R B RN 5w,

3. BIRMERE A AT 2 conT, KBHES L
USRI EEIIE AT 555, % 0minig 55
L, REFME1BY060058ETTS b— 10321
2o

4, FEH/ESE22L10L0, BB ZE0R
L, BESFERELL, SEHEEOHRAE TSN
HETHI b idh, BRACIVEBERNIZLE
BT & e A EAE L 72,

5. HEEVHELTHRETLERBEORIEREL
cEHIT, ML BREIFEsNL, T,
RREOTEEM LI EBE TS S0, @
EHOBLEITIZEEALBE L2 h ol

6. REOMAEL 7 1 L — i £ 25
EIRIRL LTERD LI, LEOHTRE L EMENE

100g 451 O LB 3 & KB A L EH E O
CROMAMARD SN,

7.5 L L—YoYELRESIIE
HES A B, REUWESmBEDY A L— 1255
Wl 35 & O U538 AN 1 [0 % i 5 4 7,

8. BMAKIHA L — VNI H D -, AR
BAMR S iz, FEA A4 L — T IEsE O 28I
Sdro i BMARGH A LV nditE, BRELTLS
ThHEEBREOWAHED 5N,

9. B—HANEEROMMEE L UrE—Srsn
M OHERIZERSEAKRE S LTWA D & A
EX (AN

10. HILENEYONESHIE—FBLUEH
LRE=ZHUROWMEE L aRE<CELY, S=T0%
DELEATYIIE &£ AL D2 AmOE + F - 7

11 S8R 3+ B 1o h T B — SR o kE
AT, B—SHRR g h,

12. £ BABHEOEEI T AALEH S 52,
S VFA REEMEAEN LI Th o, VFA R
KA & BTN T 2 B E D S o

13, BEERAHAMET 5 125 h Tl LS S S

ﬁﬁﬁéntuﬁﬂﬁiuﬁ%$ﬁ%Tf&ﬁ@ﬁ@
{)flo

14, BEONBMICI AHHREFE L L IIoN,
ﬁ%ﬁﬁﬁﬂﬁﬁ%t,%%ﬁ%$ﬁ%zoto

15, HE—FOEEBHEEIERHFOTHICLNERD,

ARG HEATE C, RBTFINIIRE, KE

i bR o 72,

16, B pH I RS> b RO SIS S

pez TEAME LAEEOSM, X0 EHOEE AT

ETAaZefHELMIIL, ZhéNFAEHENEEEHD
S EOIEECeHEMERISL I L RS,

17. BRFOFEY A L—FEHRATLE, FEW
FEEESEL, BEE 0 TRELZ, £—HAR
BIETF T2, #0ERTFREA S, F—HR%EREC
LGk A LEEF DT,

18, LA bR L0 KBTI L P E s
FE-FRREOHRMIIAES(HSLTED, BHED
MR -BNRRMOREL FRBESOHERLD
BELGEHRTFOLDEBE L,

57

T

__/

-

T

\\W

{k' "\ 3

:\:v;‘

SRR

oL
=

e

RS

LX




s alifzeis Nol4 1985, 3

iEF160E 5 H10H  ENRI)
REFI604E 5 H30H HAT

B s 9541 AR
AL b1 ST P 4 4240
T 01465 4—5321

EIRIAR RS — TR AR R A4t

HLmHE4EHEILTH
& 0155 (¥ 23— 3195






