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EEBZELRL, DEMEOREERHAELURZ . 75 2006 F05 2014 FO/ICERN, REFESHRS
NEEEF3125BDS5, 2HEEOLU—RICEELRZ 2,302 @FEDMEI, REFH, EHRERRB,
BREE, HKRO 27215 @BHFZ3OMREHR ChHad. BRETODNHMMLEICDOVNT, 2HRFEICHITDER
BE CREH), NHEBRBRIUBENEREERISR B, 5FLEF7ED) OF—Yy bEERUEZ.
BEOMTICE, H6, REF, BRZ8HIREULTCSO7IVILETIVERALEZ. B, BHRES
BORDRERES CHERBDTHIDSHELEZ. BEETOELREERBRL, RER (0.16) CHEL,
DEFBERONEER (0.29) BROEEFEEEISR (0.32 105 0.36) THEWVELGEMEESNE.
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FAZWVERS, BARBREZEEITIEBENBFO
]2 460 HS 1000 kg DY U ZES < BABBEDRE T
Hd. BIR200m DS —h-t/\L— ~D—2ADEPICIF,
BEDEBD 2 DDEENHRENTSD, VDR
NI—ISAVEBRDETCDY A LZERD. 2006 FF
TS, LRMBROBRRHTHREESITLZD,
REFFLMDH CRESNTWND. 2004 F, L/EED
BXbE U TIUEEEEICERSNE UBBEERER
2004). BARWVEESEUTL—RICEET Bz DEE
IBRBEICEBULZERE, SHRECRENRERTHER
SHRIT . PIES (2018a) (&, FAXWVERESDSHE
BEEBESODBGHREBEICDVTRERL, SHREMER
BICEWVEHEDER D EREENDSVMEFDEEIC DN
DAUBEMN DD EZEBELUE. BiES (1954) & &
HCBAWLWSNEZBARIERSICBFDIFAS N EICEFE
tEBIg D EHRELTHD, BREDADARE S [FRREMEIC
BRL, BHAESINSYROENZBHRIEEVEENZER
JtE@N DD (Kashiwamura 5 2001) E&Nd. Eh
ZVBRESEHFHORONEEZICKDBAIRD SN,
2 mEICHEEDDX @R 2 mEEDISEEIRICHS
flFensd (FILmh 2019).

HSTL Y RICKDBHRICBNT, EBES BEYT
LBKRUBIBIE—MEGREENIBIRTH D, BHEDEENICE

FRULTWVBDEENSD (da Gama D 2016). AT VI(C
BIF2TSTL vy RBERDHERNICET DETHIDH
{727z Chico (1994) (&, EREEMEGNNERTO
JSLAICBVWTEBYBEETH D EBAN
Thiruvenkadan 5 (2009) (&, B> 7L v RERESRD
PERIEDIBRE U CERBENRIRICAIATECHD &
WELEZ. Moritsu D (1991) (&, BABADY ST v
RIEEICHIFDERNEESIHEDSEGREHTE L. PIES
(2018a) (&, FARVEERDRESKIUEREETDE
BERZERSUE.

BESDESESF COISELULEBENZNC ED
5, PWHEDMEQICHD . DIz, KDIERDHITE
DI, ROZEDBL T DIEDITHHEIRREDDEGHIED
BINEN D ENDH D (Thiruvenkadan 5 2009).
Langlois & Blouin (2007) (&, 23 Y2XDYZTL v
REBEEDIOILYF FOVI—ICBIFRERESE
&, EEESEELSUICEECROERMEHEL, X
BERUERSESZAVCHRERNZETHIT D EDE
BzERUE. ULHhULEBDS, U35T0 v REDEBRE
BENREUEMRELERL, BAZVBERDERSEE
([CBET DELAITHIFI RS, BREEDHHDRDZEE
BUEELOITICEET D|mSHIEER.
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2IREE) ICRELEZEL—ADRERSEREE (UT, &
SER) [CDNTC, RE]R, NBEBREDIOISANT
([CRDNBMWIERDT —9ZEAUCELEEHEL, #
EELEICHT DNEHEDTEZFAEIT D CZBNE
Lz

MHBLVHE

F—FIEEERBLE (BILm) DIFAZWTEER
WA I —THER U BRSO KO L —REERD
25, 2005 FH5 2014 FOBICERN, HREFSIRS
NzERE 3125 BICHITDHR), HMEFA, BEHBRE
EiE8, BEEEDRRTHD. T —IRECSNT, #
BESHTERMBARERN Uz, RERDT—2IE, #EH
BRECERUEZ 2,302 BADERTHD. MEFABK
OBENBRBEDEBERKDENBRERAE (LT, Al)
EHEL, 723D (PIBS 2018b). MRIFRE
WRTFT—INVIICBENDMERR (BASSEHR
2017) Z=#Z]RU, TREBRDMID, &5t 2721684 %
BIEOMICERLE .

BEESDOMEZERDMIOAUSE DD, WHEHR
BROVSADFICRDDBEHIEZTOZ. DIFICE, U
TD5DDF—%ty hEFEAUEZ

1) BRE8%

2) WHERBESES

3) BREEISRS3

4) BREEIIRS5

5) BRE®ISRT
ZCT, 79ty b1 FERES TPty h2&
EBRESZENHERUEZE -9y 3NS5 FE
BEEICHU, BERICZNZNG, 5FEZE7 V3R %E
FOBTEEZSD. 73ANFICDODNT, EBREEDD
MICEDE, £#REE ISR 3 (&, 0B E 100 FAXKE,
100 FALLE 300 FAFK®, SKRO 300 FAMUED 3 X
9, BEEEUTAS5(F 0/, 1ML 100 FAEXS
100 FARIL 300 FAFE, 300 FALLE 500 M,
BKRU 00 FAHULED 5 X5, BBEERISAT7(F, 00
1 BRE 25 FAKm, 25 TR E 150 FMKmE, 150
FALE 300 FAEME, 300 FA_E 450 FAFKE,

Table 1

450 FALIE 600 FMFKE, BK0 600 FMUULED 7 X
DEURE. 87 —9twv MMIWU, RO Shapiro.test B8
# (R Core Team 2016) Z{#E A L, Shapiro-Wilk &
TICKDEREDBRTEEERUEZ.
EBRBTDEGRDEERF, PIES (20183, b) OE
FIESZICL, UTOSHEE 7 ZXILEFILZEFRLUE.

Vik = 81+YJ+AK+ Uteiu

CCIT, yw=2REEESERICEIDIEAUE S =
MR OBEMR BXD), Y, = H|AEF ] OS8R (10
X)), Ac= Rk OBHHR (12ED), u= @]
DOBERMICEHITDIEENR, e = HREDRTHD. D
(CIF AIREMLFO0 (Misztal 5 2002) Z&EEAULEZ. PiE
5 (2018b) K 1 BEICDWNTEMOABHENHEES LT
WaHBID®Da ZEZBELTVNDZEDS, AREICHN
TERBEIOBREERBULED DTZ.

BRELVEZR

ESERE, T 264 T, &K 3261 TAHTHOZ(X
1). 165 BHDEB/EZEOTHOz. THERERR,
2008 FEFNNS 2011 FEFENKTERTLEY, 2012
FEFNURENLEZ (B 1). FHESESHFERICLD
TEHUEIER, 1Y5—Y bBRUBHFREICED
HISFHTROEN, FRABEHOEN (FLH2017)
BE, BrZVEREDESICRT RS UIZseM
NHad. ZNSEFRBEOEICERUZRRTHDIED
5, B8REUVTCERIDIENBYCTHDEHRUTE.

KR CTRAULERSERSCRE, RERICENTO
AH5 3200 TRDEB CH oL, RBEOM, PR
& 100 TR L 200 TAFRBOEICR O TZDmZERUIZ
(B 2). RERERICHITDDTDMRO (FHEHEIRICKD
BNz (®3) N, WIFNEIEREERZSBRN DIz
(P<0.01). BEBESZISRABVITNBIERMESE
oz (B4D56). RMARICBNTESERS,
3, 5BKU 7 OSRZERELED, THRERD 7% BE
([CHEZ T 2E0DERFEENTEOTHOEIEND, 7K
NEBRATTEREST I SARFERMEHITIDIENHL
WeHRUEZ. BAXVEBRESDESESRE, ERMEHE

Mean, standard deviation, and minimum and maximum

earnings of 2-year-old Banei racing horses

Number of Mean Minimum  Maximum
Sex SD . )

horses  (x1000yen) earnings earnings

Colt 1245 295 329 0 3261

Filly 1022 229 220 0 1661

Gelding 35 207 197 0 678

Total 2302 264 285 0 3261
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Figure 1 Mean earnings of 2-year-old Banei racing

horses by birth year.
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Figure 2 Histogram showing the earnings of
2-year-old Banei racing horses (n = 2302).
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Figure 3 Histogram showing log-transformed
earnings of 2-year-old Banei racing horses.
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REjzil: (T—9ty 1) DoOlESNIZERER
DELEE, 016 ThoZ (R2). REBEIRICIDHE
EECERL, WHEREOSE -5y H2) H5
BULELGE (0.29) PEESNEZ. PES (2018a) &,
FAZVRESDBEETDELEN 0.15 Thad RS
L7z, FMRICBIDHEERE, HEODHEEBIILILE.
Velie 5 (2014) & A—AKSUPZOHGSTL Y RigE
EBICHIT S 6 n AEORESEESDELRIREIRC
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Figure 4 Histogram showing earnings of 2-year-old
Banei racing horses, with earnings stratified into
three classes.
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Figure 5 Histogram showing earnings of 2-year-old
Banei racing horses, with earnings stratified into
five classes.
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Figure 6 Histogram showing earnings of 2-year-old
Banei racing horses, with earnings stratified into
seven classes.
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Table 2 Estimated additive genetic variances (03%), residual variances
(02 , and heritabilities (h®) of earnings of 2-year-old Banei racing horses

Data set o3 o h? (SE)

Earnings 12,288 67,629 0.16 (0.04)
Log-transformed earnings 0.17375 0.4199 0.29 (0.06)
Earnings stratified into 3 classes 0.25593 0.44846 0.36 (0.06)
Earnings stratified into 5 classes  0.45652 0.87476  0.34 (0.06)
Earnings stratified into 7 classes  0.75252 1.6057 0.32 (0.06)

FNHRDED 2. ST v RICKDFRERR, L—
A 08k, BB, HHDIERE (ZFREEI— ), FHRE (B,
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&, BHFOETI—ADBEESNTVNDIE, I—RANE
BRCHDIE, L—RBED—TECHDE, BENSL
MICRONDZEDD, L—ARBRICH I DREBHDE]
Ehhe<, RREDHICH T DEREDEDEISHIE
AEEMENDD. CDIEKRD, BRARVESRDHERE
([CRETDEGERMTEERE, TSIy MIKDFHFREIC
DI DHETEBROED OIZEHRUE.
BR/EETISR3, 5BKRU7ICBFDEBELEEREFE, ZN
Z10.36, 034 BKXU0.32 E#HESN, LFNEWTH
ZRICKDDBRHEZEUZT—5 Y b 2 D#EE 0.29
KOBWVMBENRDOSNTZN, WHEREEREETI S
[CRDIETEBICBEREFROONEND/Z. INDHKD
FARVEESDESET(ICEDHRDRONEFEET D
&, DMICBNTHHERDDNEI SADIFICKO>TS
MOROEMELBRVES, BLEMNB/IHEESND CH
RUE. BB, FARICAWNT, EBEES(CHITDBEHD
MRZESBAT DIZOICRENBRBEROABZERLEY, &
L—REEFOBEEGNESH THDHE, EERBED
BIHIRZEZSDHD E TREDHNEA T DTREMEN G
2

KARICBNT, BAZVRERDESERICDVNTH
ESNBERFPIEETCH D, &2, BEESICET
DRERIEFER, WEERBRO IS ADIFONTFNE
BWCTHDD, EREEERRTEDRCBNTO S ART
([CRDDBUBIEN RO TH .
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Adjustments for variability and their impact on heritability estimates of
the earnings of Banei racing horses
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Here, we examined the impact of adjustments of variability on heritability estimates of the earnings
of 2-year-old Banei racing horces. Data of 2302 Banei racing horses born in the period 2005-2014, and
the pedigree records of 27,215 animals were used in our statistical analyses. The records of Banei
racing horses contained sex, year and month of birth, date of performance testing, and earnings at 2
year of age. The variability of earnings at 2 years of age was adjusted by log-transformation or
stratification into 3, 5 or 7 classes. An animal model that included sex, birth year, and age at the time of
performance testing as fixed effects, and additive genetic effects and residuals as random effects, was
used to estimate genetic parameters. Age at the time of performance testing was estimated by using
the date of the performance testing and the birth month. The heritability estimates of log-transformed
earnings (0.29) was higher than that of untransformed earnings (0.16). The heritability estimates when
earnings were stratified into 3, 5, or 7 classes were in the range 0.32-0.36. Thus, the present results
suggest that higher heritability estimates are obtained when the variability of earnings is adjusted.
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