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Table 1. Epitome of calves used for experiment

AR HAERHH X L ® ERFRE AERFmEk  ABRK TR
Experiment Term of Section No. of calves (kg) & (kg) H i
No. experiment Birth Body Age of
R/H weight weight days at
Month/day i i at the the end of
Male Female start of experiment
experiment
E% ‘ 5 3 32.9+34 84.9£12.7 91.0%£154
1 5/26~6/2 Oy
§ 4 4 35.1+£5.2  89.4+10.2  86.5%6.7
Indoor
Oljfgde 3 3 37.2+17.5 80.3+18.7 84.3%£18.5
2 6/22~7/22 e
3 4 30.6+4.7 72.0£15.5  83.0+10.1
Indoor
Oljlitﬁde 4 2 33.4+8.3 75.4+17.3  81.7£13.5
3 8/8~9/12 &P
4 3 33.4+8.3 74.6£15.6  81.0£16.1
Indoor
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BAX Ti3f100n’ (R E &) OEBH L H20m (H5.8m X #£3.6m) DIEEHEE % i
RGBS O ), EREMTHEAZ. EBPHEALHEICH L 2B WERTH Y, BRVEEL,
ERILES CEOBE I mOYF3I, X, UNF) FI0AREZ, #EIIZFHTI NP =V Tx
A7 R EWEAEL TV, BEBIIEREERT, AMSEWEIZE=—- Vv — NTRY ZHAL.
RN OREOERNIEA H 7 Xk vy, B1REKRELZ. EAXROEREIZ245n (B7.0m X
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Table 2. Chemical component of feed used for experiment

kA K5 HEH ALRERA A AR KK 55 TDN DCP Ca P

Feed Moisture Crude Crude Crude Crude Total Digestible Calcium Phos-
protein fat fiber ash  digestible crude in blood phate

nutrients protein serum in blood
serum

e 14.1 8.7 2.4 28.9 6.5 53.8 57 05 0.3

Hay

REFE

Mixed 12.4 15.0 2.3 9.5 8.5 72.0 13.5 0.63 0.4

feed
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Table 3. Average air temperature during the 3 experimental periods of outside and indoor section

B X HFEHRIR H & & FHRUR H & RIE
Experiment Section Average Average of Average of
No. temperature maximum minimum
() temperature temperature
(T) (T)
E&’.* 20.0 22.7 17.2
) Outside
&N
20.2 22.2 18.1
Indoor
Eﬂ 24.7 28.0 21.5
Outside
2 s
- 25.3 27.9 22.7
Indoor
Ej.* 24.4 27.4 21.4
5 Outside
&N
25.0 27.3 22.6
Indoor
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Table 4. Differences in daily gain and body measurements of the postweanig Japanese Black
calves used for one month between outside and indoor sections

R X H ¥ = AR FE F4 iiE R & oS M B
Experi- Section & = (cm) (cm) (cm) (cm) (cm) (cm)
ment (kg) Withers Thurl Hip Coup Chest Heart
No. Average height width width length depth girth
ddily gain
O%ﬂd 1.09+0.24 6.50+1.20a 3.38+0.74 3.50+£0.93 3.63+1.19 5.38+0.92a 12.88+2.17
utside
1
&
In?ii 1.10+0.28 4.25+1.49b 3.00£0.76 3.25+0.71 3.50+0.76 3.88+0.99b 12.50+0.85
r
B4
Outsid 0.86+0.17 5.87+1.67 2.17+0.98 2.50+0.84 1.67+0.52 4.83+1.17 10.83+1.72
utside
2
&
IZW 0.84+0.12 5.66+1.77 1.86+0.98 2.29+0.76 2.00+1.15 4.71+0.67 9.29+1.89
ndoor
B4
. 0.85£0.12 5.84+1.47 3.14+£0.38 3.71+0.76 3.14+1.07 3.14+1.68 8.57+2.82
3 Outside
&>
In?im 0.80+0.23 4.30£2.32 2.43+1.27 3.29+1.11 3.00+0.82 1.86+1.22 8.14+3.19
oor
a, b(p<0.01)

BNRB L UENRICBIT2F40 DG B L OBREIEED 1 7 A MZEEE% Tabled lIR L7,
DG BB CTIEAE R EIIT0 5Nk ho 7255, RERMASED IO ET 3 2 ERIAED 5 h
7. LdL, 48, »AIE, EAIE WESLOCHETIENAROBINIA S VERERL, 8IS,
R TRABSBLUOWECABLESROON, BIEEOMELEE SN,

BARE L OENRICBT 3 BENEEILT 50 B 7B R KBS 4 % Table 5 IR L7, RE
THIIRER 1 BL U2 CHBARETKRERZIZRD bWl h o255, HER 3 TIRENXOREITE
HEPKE BRI L. 3~ 4 H BARBOTFEOREFTEIIFR 9 K S L0BEIC HIRFTORERIC
ROBEDE — 7 BRLNLVDHENDH ), RESOBETIIS ) Vo BB TS %
XoNTz. B, FEYEN RS L 254121 B R ORETEIRST 2 @[S Y,
BAR TIHEIKENS RO, SRTIRBBVKESS RoNA. —RICBEBICB T 240
TEITIE, MR ICRETKRENHEIERA D 2 U IR Y, KECERY T Ha 13 Fl
FRRLHESSNTEY, TASOZEPSEFABRCLHELTCVRE LD EEZ S, BAX
2B B BEAEEATEOKEHFTEER Y Table 6 IR L7, KELSETIIREE CHKET 3
TR LE L, RITHHTH o7, BIZ, MATIHEZKESNS <, MEKEIZEICESETRS
Nz, ThonZ eh s, FOMMMREZBET 5 RS OA NN L REBEBFEMOREDL
RARTHDEEZXONY, T2, KRNI, RESBVHEIIRAIE2BEIS LY,
MR TORBMEE b BT 2 EASTD SN TH5DI Ehd, BIK TR OB H
EETHD I LIFB SN, BHRE L OENRICBIT 5 BEMERILTFORBRK T RO MK
WK% Table TIS/R L7, A M2V M, FVa—X, 8y UISIE, TVFIV, VB
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Table 5. Differences in behavior activities in the day time of the postweanig Japanese Black
calves between outside and indoor sections

RER X RETEFH HEMABATED IR BITE FDMDITE
Experiment  Section (%) kel (%) Rl (%) e (%)
No. Hours of Hours of Hours of Hours of
grazing resting behavior  resting behavior another
behavior with laying with standing behavior
B} 17.23 33.80 30.80 18.17
1 Outside
W
= 17.10 47.30 15.50 20.10
Indoor
E5 14.30 23.10 50.30 12.30
Outside
2 e
= 15.90 52.80 14.50 16.80
Indoor
Eﬂ 18.20 16.30 50.00 15.50
Outside
3 2
= 8.80 51.70 17.60 21.90
Indoor

F6R. BOAXIIBI 5 BEMEMLTFFOKREFFIFEROER
Table 6. Differences in resting-time-percentage of postweaning Japanese Black calves among the
resting areas

BB BT thE 2tk VRS, IR
Experiment No. Resting area Total resting Rest time by Rest time by
time (%) laying (%) standing (%)
A
Inside of grove 27.4 0 97.5
ot
! Outside of grove 8.0 0 16.9
ﬁﬁﬂ% 64.6 100 25.6
Feeding area
a5
Total 100 100 100
; R 38.1 15.2 48.4
Inside of grove
L2V
2 Outside of grove 6.5 1.0 9.0
A
i 55.4 83.8 12.6
Feeding area
a1
Total 100 100 100
: HH 36.5 29.3 38.8
Inside of grove
ot
3 Outside of grove 29.6 13.5 34.9
A
i 83.9 57.2 2.3
Feeding area
CEll
Total 100 100 100
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Table 7. Differences in hematocrit value and some serum components of postweaning Japanese
Black calves after one month of weaning between outside and indoor sections

AER X T b7 FVaA—R BYUINIE TVTIV ) v DI A7N
Experi-  Section 1) v M# (mg/dl) (g/dl) (g/dl) (mg/dl1) (mg/dl)
ment (%) Glucose in Total Albumin in Phosphorus Calcium in
No. Hematerit blood protein blood in blood blood
value serum serum serum serum
|==0)
. 32.8+2.6 73.1+12.6 8.4+0.3 4.4+0.1 9.2+0.6 13.3+0.4
QOutside
1 P
- 33.6+2.6 76.3+7.7 8.56£0.5 4.4+0.2 8.8+£0.6 13.1+0.7
Indoor
B4t
. 31.2£1.2 81.7+£4.8 8.7£0.4 4,4+0.3 8.3+0.8 13.2+0.7
Outside
2 s
- 30.6+2.6 81.0£10.0 8.8+0.4 4.4£0.2 8.5+0.7 13.0£0.5
Indoor
B4
. 35.4+3.3 75.9+8.0 8.3£0.3 4.3+0.2 9.3%£0.6 13.1+0.8
Outside
3 P .
- : 34.3+4.0 65.4+13.0 8.7£0.6 4,4+0.2 8.7£0.6 12.7£0.5
Indoor
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Table 8. Difference in working time for one month for
the postweaning Japanese Black calves between
outside and indoor sections

HEX X S5 1Eh R R
Experiment Section Working time
No. (hours)
B4

1
Outside 60
1 P
Indoor 31
Eﬂ "9
Outside
2 P
- 00
Indoor 3
B
1
Outside 05
3 P
Indoor 331
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L0, RESORIBETEICLBETIRGEMLTULILPEETH Y, REFOROHE
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Summary

This study was carried out for the purpose of finding the effect of outside management on
the postweaning- calves- performances. In this study, 3 experiments were carried out using 24
male and 19 female calves separating outside and indoor management system from the rainy
season to late summer in south Japan. Each experiment term were for 30 days. Daily gain,
changes of body measurements for a experimental term, behaviors in the day time, blood serum
components at the end of experimental and total labor times of outside and indoor
management system were investigated.

The result obtained were as follows:

1. There were not significant differences in daily gains of postweaning calves between
outside and indoor management. But, in the both experiment daily gains showed a tendency to
decrease with the passage of season.

2. In the outside section, growth of withers height, thurl width, hip width, chest depth and
heart girth showed a tendency to increase than the indoor cases. Especially, growth of withers
. height and chest depth in the outdoor section were higher than the indoor section. Significant
differences (5% level) were recognized in withers height and chest depth between outside and
indoor section.

3. The resting behavior of calves took the highest percentage in the feeding area. From this
result, feeding area should have to work feeding and resting point-function. By the case of the
fine days, the resting time of calves took relatively longer in the inside of the grove. This
showed the importance of grove for the postweanig caves.

4. There were not significant differences in blood components between the outside and
indoor calves.

5. Growth of thurl width, hip width and croup length were high with phosphorus content
in blood serum and growth of chest depth was high with calcium content in blood serum. These
positive relationships showed at 5% levels (0.90, 0.90, 0.82, 0.82, respectively).

6. Total labor time of outside experiment section were shorten to 43~30% from indoor

management method.



