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ERGFHIIRAN—EL, HARCEROESN, B - BENHE TRV
BT, U TREECTBNEORMNAFITHS. ¥ RTHIREY R
FREBICERL RN T 2HEMUN S OFMEDHFEE LTAVSATVS
M, TOERERCBEIREFATHY, EYOBHERBICIOMBETS &
ZEZO5NTWAIZTEY, HENEEhTNS. |

SHOFBIE, FROOMCEHLED, S2ELHCBMLED, ki
DI DT EBER BROCTOIFHTHS. iz, W, 2oL 2%
WICHEDED L, TOBOTEOBENEECFBICEYL T TB2 RS
EOTEI & T3 (Satoetal., 1993, 1994) . I SICHFECITEIB LT
CiFBE SV LEbORAE TR B EEET 5.

BARREBLUFAETEBE T TOINE TOREREIZ LD, YL OFED
FENE, ATWHA, HMAEOFE, BE, BESALZZOTBIHICL S EHNNE
BRIEC & DRVERIN, 35 KA—AARETToREME « BNk
EVZEMRRENTNS. LAL, ERMICHRSNATIRIIEE AL,

APFFEO BRI, O ORETEY - SRCTHOLEER/ETS, QL
ERE CEREX N ABEECTHERER 2 ZROLEICL ORIEL, 20
TROA b LAKETET S, QWIS FRECTEO R 2 - B2 22810
HRL, SRMEEOTH - ABHBEEHSNICTS, QAESEUTH
DHEEEHONCTBEZETHS.

1. BRERY - SETHORERE
FEEBREAEMBELULTVAIIOM DS, aiFEGITEINBRRNR
BLEDLNTVS 285 (THH, SHER) ORBMMATH 16 HEZHHL, &
BEEY - BEMTH S0 Iik4 21TE)Z 10~300 Bt X TH 6 K&
L7z, SSRTBNAMNVABEREL TEHTHEZ, AHEPOAMLAEREL
T 2V FVIVIREEE 30~300 HEETRIEL, BUHMTHEL 7.
ZOR, HFHECTHR, 42 HBORHBIMALIROREN, BRI N .
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BEEEEOTENIREZMAMA L 10 RIICIEBECA S h, TOMB RIS
HBICEAICZo/ (Fig. 1) . WESECTERS CICHBOITENL, THST
£, (Tablel, 2) MH2)VFVIVEES THEHTH >/ (Table 3) .
T THMRMTENZ 2 BOBMITHE LR, T BB Ti3, BATH - BRITH)
BLOEETEHANGEN T (Table 4) . ¥/, QETEOTEHEBET
BTH5HENTEHOHRARICIIBRREOHBBR (Re=0.54) BFRH N7
(Fig. 2) .

LZedts T, BH - BETBONG, BMEREIC X 5TBMELE Y
MOBEE - ARFWREZISEIL, AESEMTHZBERIES L0 T
REMENIE X s k.

2. RALKRHE - A EHERERE BT EMTBLRE THRBEITED A

b L A B O

KECROREME TS 8 HAEATHAL, RATHMHOHRERFT K
D, HEBEENGHWAE S OROAEIZRETEIEICLD, RARRME -
FEWONHRERE L., 51290 BEH, 51X, BEITEHIH D) R 2 ERH
T30, MR - HIRK bz 2 TREBHEICLD, ZhHSUBDR
L AP OFHETR 5 NCABEEMT BIHBRICRIZTHR EMNLE. KWT
150 A THMAE ZHIR L ARIZER 2.5kg/H#E) I, ThETHRESE
TWAEKIIHFAR 2 lkg/BICHRT 3 &0, ThETEGMONEE 30 HH
TV, TOBRERF L.

WATEHH DR b L AEOFHEE LT O 3 fEM 517>/, 10~150 Hifs
T, THNA N ABETHEHBVWEFBBICRINTEZLELE. RV
T, 35 BRI OEMA KLU ABETH R 0HRERAOMRBICHREL. X
52, EHMZ L RABETHBMPINFVIVIREE 40 RERICHEZE L .
BEYTEIEI DR b L AEDFATIIE, 90~180 HEE TOHBNTH 2HEE S
Lo’k

FOFE, 1 EORAFEL, RAFMORVK TIIFY 518 B TH 720
XL, WK TIRYEY 93 B Tho7z. RARBOEVWROF41T, 60 Hip



ETOABEEMTIZL S RRTHEMER L (Table 5) . BHENTEIC
17 OPRILBD 5 NIz 728, WHYER OB ML RESRTHE L TO
WEITENE, RAFREOEVWRTEH L= (Table 6) . KARKHOE WX TII,
WAL BEAA 5 WA THEE TOMRKIEVRIZHAREH LR, 0% E
WRTIRBRLAIZETFLEZOIHL, SR TIRAFECET LA (Fig.8) . %4,
HTHOMPIIVFVIVBER, RALKRHOEVWROLIENRITH R
KFLE (Fig.4) . Zhool&ns, WATEBINGNE, DEM - A N
LARRICHEL, MAESE TOABEHROTBIHEICESTS 2 &2 5
Mme&rroik.

F/2 90~150 HipE TOMMABERRREIC LD, FIRKIZMAARD 15%H
QBB XN TWED, AESEMTIHOIEEE TSI .
SIEFEOFTENE 150 HESLARE, AR 2 1kg/BICHIR GBI AR D 40%
BEBRRENHE) T3Sl 0MMT SN, REIRSZZECIDBST
BEMHRD 5Nz (Table 7) . BREWTEICEZRD sz, Thb
b, MARLD 10%BEOROVEREHIRIE, X N AR E OBERIINRET
B oD, 150 AR B\ TABEENTBI2BRT 2 ER & 72
prEn@BBLNE. | |

3. WEFTHEMTEIO BN

F—AEEEAH T, BB H, FINAY1 M4 H B ENED
F, 4 EOBBFE B * FROTEOHIR % 10~300 HHE T, 3Kzl
J)VFVIVIRE % 30~300 Ak THE L.

FOME, HETECTHIIGEIIND ST, 2BFICRD 57 (Fig. 5) .
FEOCFIIRNA S A VRIS HBET, BEENEBIUF ORCRED
5, MOBEEREOTEG 5% LEEEICRD 5N

AFEEECTEL, TR R TREGERIRD SN (P>0.05) , B
EHEB IO F TIREEENAEY (BB P=0.01, F,<0.01) Z&HR
HHN, BEMFEEINEET 5 TREEITRR X N,

g7, BEMAETIE, TR ML REETH 2 BN TEIR S N AT



Z ML RIEETH B I F S IEERE N C EASREH (Table 8,9) , A ML
I BB - TR I MRS S hie.

4. BFESFRCTHEREHEOTEIN - B

LR 3R B B BB R S S RECARER T — T EDRT N — T
AL (Fig. 6) , £V —7OHFBK  ARNEEEZERATRETBLY
HABETF (A—7>74—)V R, Fig.7) THELL.

BIEEECTBIS R, B ERE T TR RES BORMAELS,
BAOWFHAME M A o 7= (Table 10) . HarHEE FicBW TIIHFIRE (test-pen)
CHEATSETORMMELS, RETHTHIXBVNENEZVREOEH
AfTESE (Table 11) &R UZ. 7 8i2PREE ABBO LIRS <,
TORBECETTSCE (Fig 8) , BIBHBICHT 5 LHRISHE N T &t
BH5NE (Fig. 9) . o T, SOBAER DRSS & S LB A
BRI 2T L TWBEZ A BN,  OREEF OB ALK S E T B
ERBEEREbOLMRINE.

5. AIEEEOTBETICE B2 LKA

6 » Al OBEMETA 5 FERHAL, BHEMATRETICB 3 AN
TERIERA, EFP, EFBOLAKERT 7 MIERELE. TORKE, Al
TR T BZAT O DRI, EANRLVERCETT 52 EABLDIC
o7 (Table 12) . L7do T, GESECTINIOHEZETEIESIEL
D, BELNVEEFEESEND CEBIEEHD T EA3D 5.

B EABIZI & 0 BUFSE - Tl BN, RSB BT & OB At
R - SoRFIMREEH SR ITHE, BREINBIE, LhbEhil,
SRR DRSS O W RHEITR 2 1 - BB T < RBIT B &
AED LN, X5 ICEOFHI, B 5ICRSEBE LTS FD I EHR
mahs.
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Fig. 1. Changes in the amount of time spent TP and PTP with ages

TP: tongue-playing, PTP: para-tongue-playing
a,b,c, Figures without a common letter are statistically
different in each behaviour category (P<0.05)

Table 1. Comparison of time spent inclusive tongue-playing

Age (days) Farm-T Farm-S Significance
90 - 47+37 09+12 *
150 6.0+3.1 1.0+1.1 *Ex
240 3.1+16 0.2+01 *Ex
300 46+3.1 0.1x+0.1 **

Figures are means (%) £ S.D. per 6-h observation

*P<0.05, **P<0.01, ***P<0.001
The times that do not significantly differ between farms are not indicated

Table 2. Comparison of time spent grooming

Age (days) Farm-T Farm-S Significance
90 0.7+02 0.2+0.1 *
150 1.1+0.4 0.1x£0.1 *
300 1.4+03 0.4+0.2 *

Figures are means (%) =+ S.D. per 6-h observation

*P<0.05
The times that do not significantly differ between farms are not indicated
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Table 3. Comparison of plasma cortisol concentration

Age (days) Farm-T Farm-S Significance
240 8.5+1.1 2.7£03 *x
300 7.5+0.7 0.9+03 ok x

Figures are means *+ S.E. (ng/ml)

***P<0.001
The values that do not significantly differ between farms are not indicated

Table 4. Comparision of time spent each behaviour category between farms

Age (days) - Farm-T Farm-S Significance
Suckling _

20 1.84+05 33+17 *

30 13+12 3.5+1.6 P=0.05
Feeding

30 15.4%9.1 244163 - P=0.05

60 39.4+14.1 78.9 +39.8 *

9 - 423+154  99.4+58.38 .

150 85.6 £35.9 146.9+62.5 *

240 90.4 +30.0 158.3£68.3 *
Exploratory behaviour

150 63+28 9.8+£3.7 P=0.05

240 6.9+35 133473 P=0.08
Moving

150 03405 35+26 **

240 04+08 20+1.6 *

300 0.8+0.8 - 48%3.1 o
Social behaviour

10 20126 0 *

20 4.8+3.7 0 o

30 44+38 0 * ok k

60 48+5.1 03405 *

Other behavour with tongue-movement
240 6.6 £3.4 0.8+12 *x %
300 74£75 05+05 *
*P <0.05,** P <0.01, *** P <0.001

. Figures are means (min) +S.D. per 6-h observation

The times that do not significantly differ between farms are not indicated
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Fig. 2 Correlation between times spent inclusive
. tongue-playing and grooming after weaning

Table 5. Effect of shorter suckling duration on time spent
inclusive tongue-playing

Short* Long** F-value
7.9+4.9 4.84+30 3.099

*Short éuckling duration
**Long suckling duration
Figures are means (%) = S.D. per 6-h observation in 10-60 days of age

DF.- value is significant tendency (P<0.09)

Table 6. Effect of shorter suckling duration on time
spent sucking object

Short* Long** F-value
44128 1.0x1.1 14.217

- *Short suckling duration
* * Long suckling duration
Figures are means (%) £S. D. per 6-h observation in 10-30 days of age
D F-value is significant (P<0.01)
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Fig. 3 Changes of heart rates after shorter
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Fig. 4 Mean (+S.E.) plasma cortisol concentrations in calves
of long and short suckling durations

* means a significant difference (P<0.05) in the rate of decrease
from 0 to 5 min between different suckling durations



-Table 7. Effect of changing feeding levels on time spent
inclusive tongue-playing

I . Change from restricted feeding to full feeding of hay

Restricted ? : Full? Significance
(150days) (180days)

13.21+8.6 1.7£1.2 P=0.11

II . Change from full feeding to restricted feeding of hay

Full? Restricted? Significance
(150days) (180days)

5.0+45 7.3%14.7 P=0.14

) Restricted feeding of hay
? Full feeding of hay

Figures are means (%) £ S.D. per 6-h observation.

Table 8. Breed differences of time spent grooming

BL HO F F-value

1

Grooming ~ 22+2.0 03402  03+04 16.67"

Figures are means (%) = S.D. per 6-h observation in 10-300 days of age

BL: Japanese Black, HO: Holstein, F: Cross breed
Y F.value is significant (P<0.0003)

Table 9. Breed differences of plasma cortisol concentration

BL HO F F-value

1

Plasma cortisol concentration 69+1.0 44+0.8 3.7+0.6 3,599

Values are means (ng/ml) £ S.E. in 30-300 days of age

BL: Japanese Black, HO: Holstein, F,: Cross breed
Y F-value is significant tendency (P<0.06)
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Fig. 5 Individual differences of time spent TP and PTP in each breed

TP: tongue-playing, PTP: para-tongue-playing
Values are means in 10-300 days of age
a,b, Figures without a common letter are statistically different in each breed (P<0.05)
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playing in Japanese Black calves reared in 3 farms
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Table 10. Difference of time spent investigative behaviour and lying behaviour

between long and short performers

Investigative behaviour Lying behaviour
Age (days) Long”  Short?  Significance =~ Age (days) Long” Short? Significance
Farm-T . Farm-K
60 3.7£1.6 14+12 P=0.05 45 49.9+3.6 66.8+£10.0 P=0.04
Farm-S 150 28.0x9.7 41.0£2.6 P=0.08
150 3.6£0.7 22%0.6 P<0.05

YLong performers of inclusive tongue-playing
AShort performers of inclusive tongue-playing

Figures are means (%)= S.D. per 6-h observation
The times that do not significantly differ (P>0.1) between different performers are not indicated

Table 11. Difference of behavioural responses in the novel environment for 10 min between
long and short performers

Latency time to enter the test-pen (sec.)

Latency time to sniff a pole (sec.)
Time spent in the squarel (sec.)

Time spent in the center squares (sec.)

Moving time (sec.)
No. of lines crossed

No.
No.
No.
No.

No.
No.

of sniffing at ground, wall, or pole

of moos
of urinations

of defecations

of grooming

of calves knocking down a pole

Long? Short? Significance

6.01£3.7 28.0+27.6 P=0.08
235+17.6 96.8+109.0 N.S.
51.0+244 83.0%27.7 N.S.
164.0+94 141.3+474 N.S.
253.5+175 2683+554 N.S.
161.0 249 177.8+41.8 N.S.

78.5+11.7 51.8%10.6 P=0.03
58%5.9 4.8+4.8 N.S.
1.0+0.7 0.5+0.9 N.S.
1.8+£0.8 0.8+04 N.S.
40£2.6 20t24 N.S.

3/4 0/4 P=0.04

Y Long performers of inclusive tongue-playing
2 Short performers of inclusive tongue-playing

Figures are means £ S.D.
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Fig. 8 Cardiac responses of calves in the novel environment
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Fig. 9 Cardiac responses of calves to dropping a bucket from the ceiling

Table 12. Heart rates (mean +-S.D./min) before, during,
and after inclusive tongue-playing

No. Animal  Before (10~60s) During (20~320s) After (10~60s)

17(13) 88.8+6.5 85.5+3.7 89.8+5.1
20(18) 91.6 +12.1 84.4+9.5 87.9+9.6
30(30) 783 +7.9 76.4+6.0 79.6+7.6
31A(16) 93.8+7.4 90.4+5.4 90.8 +3.6
31B(31) 99.5+7.9 94.5+6.3 96.1+7.3
AlI(108) 90.1+11.7° 86.1+9.5° 88.6+9.5°

Figures in parentheses are the number of observations.
The differences between figures with different superscripts are significant

for each animal (P<0.05)
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