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Table 1. Profile of experimental heifers (Exp. 1)

W EHEH xf B X e

Item Intact Spayed
HERBALARE O At S 8 8
No. of heifers at initiation of experiment

i
PR R 12.140.4 12.440.6
Initial age (mo.)

i k

PHERENR (k) 95931 26726

Initial body weight (kg)
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552 K. JIEREE 1 ABICE) 5 REMEMS OBAERTES L CHSTEIOEEEL (B 1)
Table 2. Changes in maintenance and social behaviours of Japanese Black heifers during the
first month after spaying (Exp.I)

BRERRKRE®ZHHK

7 8 i Days after spaying
Behavioural type _ 2HH THEH 17H H 25H H 31H H

Day 2 Day 7 Day 17 Day 25 Day 31

EEHRTE (%)

Maintenance behaviour (%)

. FTHRIX 30.5 26.6 17.0 18.5 11.0
Eating Siﬁﬁyelzd 94.2 28.3 92.2 91.0 91.8
ek FTHRIX 91.2 14.8 19.5 18.2 18.7
Stand-resting Séﬁfgd 15.4 16.4 14.8 21.1 13.7
o FTHRKX 36.7 48.0 50.8 51.2 56.6
Recumbency Séﬁ?;fezd 44.7 45.5 49.8 48.6 53.3
5 FTHRIX 1.7 0.6 1.8 1.8 1.2
Locomotion Sé";ffﬁy[f—d 2.2 1.9 1.5 0.6 0

H&1TE ()

Social behaviour (no.)
- AHEKX 0 0 20 3 130
Mounting SE;Q;%[eZd 0 1 0 0 1
- FTHRLX 38(25)  s4(24)  21(10)  23(14)  19( 1)
Agonistic interactions S%g%l::d 87(69)  60(32)  45(41)  56(47)  28(28)

BRRORER T LB Iz rT

Figures in parenthesis represent the number of pushing.

53 K. BEMEMFONEREIEEH (6 7 AM) OBGERTE EHSTEICRITTZE (HER1)
Table 3. Effects of spaying on maintenance and social behaviours of Japanese Black heifers
during the growing phase of fattening period (1-6 months after spaying)(Exp.1)

178 & xr B X AEBRKX
Behavioural type Intact Spayed

B AHERTED (%)
Maintenance behaviour(%)

HRE

Eating 243+ 5.6 24.1+4.6
PR E.
Stand-resting 17.6+ 6.6 16.9+5.3
HEAMAE
Recumbency 42.0+11.4 42.7+8.0
BE
Locomotion 1.7+ 1.3 1.4£0.7
#2178 ()
Social behaviour (no.)
RE . .
Mounting 21.2+39.2 4.6+10.6**
ME : 41.9£23.0 (18.4+12.9)* 60.1+31.4 (31.2+16.2)**

Agonistic interactions

ﬁ&ﬁf‘ifﬁ%#&) H (***P<0.10, ****P<0.01).
gnlflcant difference between treatments (***P<0. 10, ***P<0.01).
RAOHE I LB R E RS,

Figures in parenthesis represent the number of pushing.
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FI1X. JREREZRIAVAE (LX) BLU6 7R H (THR) I281) 5 REMEMS O 1 HELAM
hrO Yz 270 gEORAZE (F¥ELSE).
Y 5 RKETHEMICEEES .
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Fig.1. Changes in plasma progesterone concentrations of intact and spayed Japanese Black
heifers over an estrous cycle 1 month (upper) and 6 months (lower) after spaying
(mean =SE).

* Significant difference between treatments at 5% level.
**Significant difference between treatments at 1% level.
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BAKR. BEMEMEONERESEERY (6 ¥ BH) ORE L FARFMAEICRIZTZE GBR1)
Table 4. Effects of spaying on growth rate and feed utilization of Japanese Black heifers during
the growing phase of fattening period (1-6 months after spaying)(Exp.1)

A& EHE X B X HE KX
Item Intact Spayed

BEERBE L 8 8

No. of heifers

Efﬁﬁg(/%éf))“ 0.870.21 0.880.24

TR 54 -

Feed conversion ) )

#FE (kg)**

Body weight (kg) 41631 408+51

= *4
HiEfER (ke/H) 0.840.09 0.76£0.16

ADGs(kg/day)

“UPNEBRER 1 4 BH O HAE

Average daily gain during the first month after spaying.
HRERER 6 7 AM O HEHKE

Pooled data of 8 heifers during the first month.
CPRERE®R 6 N A BOHKE

Body weight 6 months after spaying.
“INEBRER 6 4 AE O HIMEE

Cumulative average daily gain for 6 months.

FH R, BENEMFOINEBRESEERY (13~187 8) OMEGKHERTE L AATHICRIZTEE (H8k2)
Table 5. Effects of spaying on maintenance and social behaviours of Japanese Black heifers
during the finishing phase of fattening period (13-18 months after spaying)(Exp.2)

T8 R B X AR X
Behavioural type Intact Spayed

EAEMERFATED (%)

Maintenance behaviour(%)

%ré;%ng 13.6+1.1 13.3+1.6
ggﬁesﬁng 37.7+2.8 35.9+2.0
;}I%Eé\f;l%ﬁency 38.2+2.6 38.5+3.0
izoézomotion 1.5+0.2 2.0+0.2

*&ATE (H)

Social behaviour (no.)

Mounting 1434 1.8T.0
B4 60.2+£26.3 50.5+21.2

Agonistic interactions
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BEAMARBB LUBHOWTIIZOWTORX THARERR O N2 o7z (Tabled). T/, WX
L HHORERCBEE GV, T0%ULEZKRBIZER L T, EETHIIMX L bBD T
Vi, BEEVPROON Do, —F, BB 1 ICBWTIIINERER 6 7 A M OFEITE A0
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2K, PIEREFZI3AAE (LK) BLU18FAE (TH) 1282 BEMEMFO 1 HEHN
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Fig.2. Changes in plasma progesterone concentrations of intact and spayed Japanese Black
heifers over an estrous cycle 13 month (upper) and 18 months (lower) after spaying
(mean £SE).

* Significant difference between treatments at 5% level.
**Significant difference between treatments at 1% level.
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B3R BRSNS TH ), I SSWENLAIA MOV v Tudc A70 0 LD
FfERICE D REEHT 2D, L L, RERICBWTLRETEIBREINLZ LS, ZRICIZK
EPREETH o RO REE, WEUNAORE (FIZE, BIBRE) o507y Fudzy
Sws (JRERELER, 9y PBIUHTIE, 7yl ryaBz2 badc VICERILLTRE
EHETH) VDD VIIIIEBRERICBIT 2 RETHORER R EAFEE L TWE b DLERINS.
F7:, BEFTEICOVTINRBX L ARBBRX TR hr o288, BEFTHOI B, wih
DITEID M THEZIIFZDO ko,
SIEBRERISBLICISY B HICBIT AP YOy 2 270 VigEORAZEIL% Fig. 2 2R L7,
20 2B CRBEAMNBR LKL, 1, 2, 3BIT4AHEICBVTIRAEEN DN,
F7:, TEOMOKEE, RBRXTIIMEHNCBII2EELZBBZES»R >N (p<0.05). 1874
AETIXI3Y B B LR, #FICRBXIMBXIVEEZRL, 1, 2, 3BLU6HRETHEE
ERED LN, REE 1 OIERER 6V BEICBITAMF 7Oy 2 270 VBEIZOWTIE, 21
B %8 CTRBRE A RBRICHANERIELS, —EL T, RBRXOMEMATO HHLE)I
Boohiehorz., L L, ARBTEIHBREOFEHEIEICHBX L VEWNMEZRLAZL DD,
HEOZEEID RO b7z, RERXIZBWTIE, 13BX U018 B H & IR U 2 BAEI SN IEA L [

6K BEMEM;OINEREIEERY (13~187 A) ORE, FRFHAMER S CIHAEA K
BICRIZTTHE (HER2)

Table 6. Effects of spaying on growth rate, feed utilization and carcass characteristics of
Japanese Black heifers during the finishing phase of fattening period (13-18 months after
spaying) (Exp.2)

A A HEE xR X HAEBRKX
Item Intact Spayed

B 7 ]

No. of heifers

FRIGRFRE (kg)

Initial body weight (kg) 540+43 540+49

JEBER THRAAE (kg)*

Final body weight (kg) 622168 628 £57

Hig4E (kg/H)*

Average daily gain (kg/day) 0.44+0.18 0.456%0.15

DB SRR 18.9 96

Feed conversion ) )

KAER (kg)*

Carcass weight (kg) 193+24 195+22

Wi R EE (cm’)* 434445 12,3494

Ribeye area (cm?) aTa 32,

R FEREAE (%) " 79.640.6 16419

Dressing percentage (%) O 61,

W2k e * 3 ' 3

Marbling score

B 3.4£0.5 3.0£0.7

Color score

Fﬁi'i ) an 2.7+£0.5 2.8+0.8
irmness score

MBS 2.7£0.5 2.7£0.5

Quality grade
*THEIZFERIZE V19964 9 A2THICHRR L2720, 207 — ¥ 2R\,

Data on one heifer of spayed treatment group were omitted, because the animal was culled at 28 months of age

(Sep.27, 1996) due to the incidence of uterine prolapse.
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OHEMAEE 2R~ L, o 1 BFRICOVWTHZLOEEZRL, ThH5DI L LEREITHOEHE
BR2»Z2HbEs L, RBXOBEIZBVWTIZBRERTETH o 2INEIFE L, JIEMREENE
BLI-bDLHERIRT.

ADGIZDOWTIE, AERRXTO0.44kg, REXX TO0.45kgt X THEZIIFO LN H o7 (Table
6). FRERIIIMNBXTL8.3, HEBXTI9.6L%1, REBERARRLEHWEZRLZZ EHS, IF
EREICIL2EERPOAFAE M EIIRO 5Nk s o7,

RS ERBEE LR, BBRX6HED Y B, 4HOBKICIEIERAEL, BXILL -8
HobN, FELEBEbNAIILFEE N (Platel). Ji¥kREHR6 A EOMP oYz A5 0
VIEEORAZED,S, PEBRECLIVIEISO SOV L AT Oy SWEIET L, HEMIE

0 5 cm

e ']

BEE 1. BREZICHES GREBREX) 2 oHH L 22 JREDORAFIRE.

Plate 1. Ovarian remnants of incompletely spayed heifers at slaughter.
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FIZERE L CVuRnd oL RIS, JIRRFIRRD SIZIIRBREIR+5TH o722 L%
L7z, LaL, BBEXOFCTIENZEEICHEIN TV 2 BEICOWTIEIFICN ) FE - #
FETHIBE SN2 o7,

BRBAROMAR, WEkEH (0—RX) HfE, SREEME, FEHcH, R, i) - 2o
BIURESEHRICHX THEEZIRO SN H» o7 (Table6). Garber 5” ¥ X UF Klindt and
Crouse” | IRMEMERARES  INHIRZE L, ZN2N1568 X U200 HEE L - #0BKAH, Wik
FHTAE, SR, TERicHE, BIR, MEh - 20HLIVIIHESERICHRFOZENS EEEE
WhadpolelbEHEL TS, kHSY S F-EEMEM ;2P RREHZ THHEFATI6LHM,
Z D1k 2 A TH40~600H FIAEE L7245, HBXORES/ 4L LB L) L Eh%
ROTVEHOD, X THAEEYROTELT, INOSOMAITATEDOEE LFEKTH 7.

D Eo#ER»S, BEMEESOINERZICL ) BEMHORETEI D2 R MEMERL,
IANVF—HELHZ LN 00, MPEITEOSLIRICL o THESRSHEER I NS Z LATRES
N7z, F72, EBREF6EHEDHI L, 4HETHEIERFELTBY, INEBREORIFEIC L V) EEITE)
PHB L2 ehs, BERPOTE, HhE, SAMANES L OEREICHRE OB THEE %
BEWPRD NG otz 72720, FLAME THABMNBERICES WSO, AL HAEREIC
BUFAEEMREINTWEY 2 s, AHED L) LREREHY [ S TEEA LTOREFIZON
TIIAEDE TIEBRIROMESERLER L 206 L., 4B, SHROBELLT, LOHEELR
INEERREFAM OMET L ZMCHE LR IIRREROBBEVEH TH S L Bbhi.

£ #

BEMEM S MR L, EERS L ORI B T 2178, WhVE VIRE, BF, SEARE
O ICERAMEICRIZTIIRREDOEBIIOWTRE Lz, H120 ARMORBEEF168 % & 8§
ORI & HBRX T CTRELHMG L, 3ER 1 TIIINEERRZE% 6 7 AH, HBR2 TIIZD)IbH&
THEEARBLE L CONEBRERIS~18H A (BERT) OEMHERTEIEE S, HR1TEIRY, @
7R Y 2270 VigE, HiEE (ADG), SRERE, HAROMERFRILDS 5V IIB A
TR Z AL L7,

REE 1 0 1 HY72 ) oFAHEFTEIEIZIS ICOWTIE, WA, FKRE, BMEVKESB X UBEHD
WIS WX THEESRO bNeh oz, HEFTEIZOWTIE, 1 HEZ2) OFEITEIR LA
BIX & ARHBRX TO R W 2 7R L7228, MBS TEE I BX & ENHBRE THEICE{,
ZORMTIZHLBITH o/, JEBRERIBLIVE6AABCBITA2MHF TR 2 AT 0 ViRE
(ZDWTiE, HBRXARX L DK, Ly LHEARHIZIE—E0KETHER Lz, IIERER
1 7 R @ ADG (#4BR[X T0.87kg, #ERX T0.88kgt MX THEZIIFEO HN T, FRZRE(C
DVTHMXTHEELZZIBDOON Lo/, 612, FIERER 6V AHO ADG X T
0.84kg, HAERX TO.76kg L MIX THEZ RO LN L o7z,

AER 2 ¢ EBHERTEN B L CHESITENC DWW T, WINOMX THEEN RO b N o7,
IIRBRERIBB LB RBICBIT MM 7EY = A7 0 VigEIE, FICHBRXOSRX L) Ko
72500, 137 A HORBRX T 1 ERHNICBI 2 FBLEBPRON2720, JIEEREHREIEL
ZZBEDND 2 AR S Nz, BRI T RMAE 0 BRX T622.0kg, #BRIX T628.2kg &, MXT
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Summary

This study was conducted to determine the effects of spaying on behaviour, blood
progesterone level, growth rate, feed utilization and carcass characteristics of Japanese Black
heifers. Sixteen heifers averaging 12 months of age were randomly assigned to intact and
spayed treatment groups of 8 animals each after balancing groups for body weight. Both
groups were kept in identical pens separately under the same feeding regimen. Maintenance and
social behaviours were recorded during the daytime using time lapse videorecorder. Plasma
progesterone concentrations were measured 1, 6, 13 and 18 months after spaying. Average daily
gain (ADG) and feed conversion were also estimated. Data on the items during the growing
phase (1-6 months after spaying) and during the finishing phase (13-18 months after spaying)
were analyzed as Experiment 1 and Experiment 2, respectively, however one heifer of each
group was not used for Exp. 2. Additionally, carcass characteristics and reproductive tract of
each heifer were examined at slaughter in Exp. 2.

Exp. 1: There were no differences in eating, stand-resting, recumbency and locomotion
behaviours between treatments. The spayed heifers tended to exhibit less mounting activities
but more agonistic interactions (mostly pushing) than the intact animals. Plasma
progesterone levels of the spayed heifers were significantly lower than the intact animals’ and
also they did not vary during an estrous cycle. No differences were found in ADG during the
first 1 (0.87 vs. 0.88 kg) and 6 (0.84 vs. 0.76 kg) months after spaying between intact and spayed
heifers.

Exp. 2. No differences were detected in maintenance and social behaviours between
treatments. Spayed heifers almost always showed lower levels of progesterone than intact
animals over an estrous cycle, however the progesterone levels varied significantly within an
estrous cycle 13 months after spaying. In addition to the progesterone analysis, reproductive
tract examination at slaughter suggested that 4 spayed heifers were incompletely spayed.
There were no differences in final body weight (622.0 vs. 628.2 kg), ADG (0.44 vs. 0.45 kg) and
feed conversion (18.3 vs. 19.6) between intact and spayed heifers. Carcass composition
including hot carcass weight, ribeye area, dressing percentage, marbling score, meat color,
firmness, texture and quality grade of spayed heifers did not differ significantly from those of
intact animals.

These results indicate that spaying heifers does not affect growth rate, feed utilization and
carcass characteristics unless it is completely performed.



