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Figure 1 Number of records for each month for
Breton and Percheron horses
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Table 1
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Description of datasets used in this study

Number of Records

Number of Animals

Breed Trait® Stage®1 Stage2 Stage3 Total Stage 1 Stage?2 Stage3 Total
Breton BoW 568 1,622 1,147 3,337 256 231 165 307
WiH 568 1617 1,140 3,325 256 231 165 307
CrH 548 1617 1,139 3,304 256 231 165 307
BolL 557 1,616 1,141 3,314 256 231 165 307
ChD 548 1,614 1,141 3,303 256 231 165 307
ChW 547 1617 1,141 3,305 256 231 165 307
HiW 547 1,616 1,140 3,303 256 231 165 307
Crw 548 1617 1,140 3,305 256 231 165 307
RuL 548 1,616 1,140 3,304 256 231 165 307
ChG 568 1617 1,141 3,326 256 231 165 307
CaC 566 1617 1,141 3,324 256 231 165 307
Percheron  BoW 586 1,653 1,138 3,377 270 235 162 324
WiH 586 1,652 1,131 3,369 270 235 162 324
CrH 573 1,651 1,129 3,353 270 235 162 324
BoL 581 1,650 1,130 3,361 270 234 162 324
ChD 575 1,650 1,131 3,356 270 235 162 324
ChWw 575 1,651 1,130 3,356 270 235 162 324
HiW 575 1,650 1,130 3,355 270 235 162 324
Crw 574 1,652 1,131 3,357 270 235 162 324
RulL 574 1,650 1,131 3,355 270 235 162 324
ChG 587 1,648 1,130 3,365 270 235 162 324
CaC 586 1,652 1,130 3,368 269 235 162 324

@ BoW = body weight, WiH = height at withers, CrH = height at croup, BoL = body length, ChD =
chest depth, ChW = chest width, HiW = hip width, CrW = croup width, RuL = rump length, ChG =

chest girth, CaC = cannon bone circumference

. Stage 1 = from birth to 6 months of age, Stage 2 = from 7 to 18 months of age, Stage 3 = from 19

to 34 months of age
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Figure 2 Average (left), standard deviation (middle), and coefficient of variation (right) for each month
for body weight and body measurements in Breton (filled circle) and Percheron (open sqguare) horses.
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Figure 2 Continued.

BIEREDEIE, EFILCSHIBTERD DIZBHEMNRDDE
DEEDHICESENLLEOLTHDEEZ5ND (Meyer
1992).

ATF—I1ICBIFDELERGE, TILEVET0.05H5
0.36, N)L¥20OviET0.05 15 0.38 DEBEICH D=,
Saastamoinen (1990) (&, SERRSUIC 6 HAlslCD
FoEREDHE, e, BE, & BR BECDOV

BE&H 85 (1) 1 1-12, 2014

T, AMREREEDELERZERSUEZ. Hintz 5 (1978)
&% 209 BFRTOYS T Ly REBOFHICHL, #HE
CHEBIEDVWTHAREEIRE, EBEICDVWCTAEARREKD
EWBZ®RSLZ. Mantovani 5 (2005) (&, 7 1 B#5
FTOD ltalian Heavy Draught Horse D FHICDW
T, ZOHBEBERAI 7 DELREN0.08 15 0.23 D
BlchdHRSELE. IBDE, JILhyEBENILY20



1BA - AR - WT - B8 - K

Table 2 Estimated variance components for body weight and body
measurements in Breton and Percheron

Breton Percheron
Trait? Stage® G° PE° R° G° PE° R°
BoW 1 112 86 328 132 18 313

454 594 340 677 289 326

3 1370 1120 351 1660 351 392
WiH 1 3.59 176  8.96 6.72 015 10.90
2 7.45 248  3.96 1240 0.64 3.36
3 8.72 3.09 3.06 1110  3.59 2.37
CrH 1 3.53 239 1040 6.20 057 1230
2 5.59 368 294 983 114 2.47
3 9.50 312 219 1340 098 1.68
BolL 1 3.22 215 20.2 362 1.03 19.50
2 9.53 373 6.73 6.88 4.51 6.34
3 12.80 474 451 9.80 5.9 4.41
ChD 1 1.19 013 465 060 044 4.85
2 2.01 070 263 1.50 1.03 2.00
3 1.86 1.31 219 1.42 211 2.41
Chw 1 0.81 023 282 1.00 0.09 2.93
2 1.09 112 249 191 075 2.23
3 2.39 1.87 259 249 065 2.07
HiW 1 0.25 033  3.05 050 0.08 2.31
2 1.21 080 213 092 0.63 1.62
3 214 085 219 1.80 1.11 1.73
Crw 1 0.29 028 452 065 0.07 3.15
2 0.83 1.75 264 1.08 0.68 2.45
3 2.85 1.63 245 236 099 2.05
RulL 1 0.27 024 470 023 0.16 4.01
2 0.68 064 289 015 0.74 3.87
3 0.49 099 477 152 054 4.48
ChG 1 2.67 288 24.70 415 156 2210
2 6.72 112 9.76 859 8.10 8.51
3 20.30 129 8.59 1780 6.70 7.56
CaC 1 0.26 006 042 023 0.01 0.37
2 0.46 013 0.26 036 0.05 0.29
3 0.73 016 0.21 039 013 0.19

* - BoW = body weight, WiH = height at withers, CrH = height at
croup, BolL = body length, ChD = chest depth, ChW = chest width,
HIW = hip width, CrW = croup width, RuL = rump length, ChG =
chest girth, CaC = cannon bone circumference

°: Stage 1 = from birth to 6 months of age, Stage 2 = from 7 to 18
months of age, Stage 3 = from 19 to 34 months of age

°: G = genetic variance, PE = permanent environmental variance, R =
residual variance

VD7 HRABmMUTOFHICDONT, ZOEATEIREBIC 2833, SOALEZEFILCEFERBLENTLRVLD
HIDEMLE, thDGEEBERICPIEEIDBED O REZERDEFEEITDLHTHDEEXZSND (XS
INUE, BRDRDICHEOFEDED, FHROFEBICE 1993).
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Table 3 Estimated parameters for body weight and body measurements in Breton

h? & Correlations®

r & Correlations®

Trait® Stage® 1 2 3 1 2 3
BoW 1 0.21 (0.09) 091 (0.36) 047 (017) 0.38 (0.05 0.95 (0.24) 1.00 (0.30)
2 0.49 (0.04) 033 (0.13) 061 (0.16) 0.75 (0.02) 093 (0.13)
3 0.40 (0.06) 0.62 (0.04) o0.48 (0.15) 0.88 (0.02)
WiH 1 0.25 (0.04) 0.93 (0.36) 0.89 (0.17) 0.37 (0.03) 1.00 (0.15) 1.00 (0.16)
2 0.49 (0.03) 0.54 (0.05) 093 (0.16) 0.71 (0.02) 1.00 (0.14)
3 0.50 (0.03) 0.71 (0.02) 0.59 (0.05) 0.79 (0.02)
CrH 1 022 (0.06) 097 (0.28) 0.93 (0.23) 0.36 (0.04) 1.00 (0.25) 1.00 (0.24)
2 052 (0.03) 046 (0.11) 092 (019 0.76 (0.02) 1.00 (0.21)
3 0.52 (0.04) 0.75 (0.03) 0.64 (0.08) 0.85 (0.02)
BolL 1 013 (0.04) 098 (0.26) 0.99 (0.27) 021 (0.02) 095 (0.32) 0.96 (0.34)
2 0.36 (0.03) 048 (0.10) 096 (0.17) 0.66 (0.03) 0.82 (0.22)
3 0.40 (0.03) 0.67 (0.03) 0.58 (0.11) 0.80 (0.02)
ChD 1 020 (0.04) 098 (0.14) 1.00 (0.14) 022 (0.04) 084(>10 030>1.0
2 0.31 (0.04) 0.38 (0.08) 098 (0.13) 0.51 (0.03) 0.76 (0.19)
3 0.28 (0.04) 049 (0.04) 0.35 (0.07) 0.59 (0.03)
Chw 1 021 (0.05) 1.00 (0.04) 0.99 (0.14) 0.27 (0.04) 1.00 (0.69) 0.76 (0.38)
2 0.34 (0.04) 0.23 (0.06) 099 (0.14) 0.47 (0.03) 0.72 (0.05)
3 0.37 (0.04) 047 (0.04) 0.35 (0.09) 0.62 (0.03)
Hiw 1 0.07 (0.01) 090 (0.13) 0.37 (0.07) 016 (0.01) 098 (0.16) 0.96 (0.14)
2 0.26 (0.01) 0.29 (0.01) 0.70 (0.01) 0.49 (0.01) 097 (0.04)
3 0.18 (0.01) 042 (0.01) 041 (0.02) 0.58 (0.01)
Crw 1 0.06 (0.03) 099(>1.0) 0.51 (0.30) 011 (0.02) 099 (0.23) 0.98 (0.35)
2 0.23 (0.03) o0.16 (0.08) 062 (0.10) 0.49 (0.03) 0.95 (0.06)
3 0.19 (0.03) 043 (0.04) 041 (0.11) 0.65 (0.04)
RulL 1 0.05 (0.01) 097 (0.25) 0.89 (0.36) 010 (0.01) 095 (0.31) 0.87 (0.18)
2 0.17 (0.01) o0.46 (0.01) 0.90 (0.13) 0.31 (0.01) 0.84 (0.05)
3 0.13 (0.01) 0.23 (0.01) 0.08 (0.01) 0.24 (0.01)
ChG 1 0.09 (0.04) 0098 (0.42) 0.53 (0.17) 018 (0.03) 099 (0.21) 0.79 (0.17)
2 0.34 (0.03) 0.24 (0.10) 0.61 (0.16) 0.65 (0.03) 086 (0.11)
3 0.24 (0.05) 051 (0.05 049 (0.13) 0.79 (0.02)
CaC 1 036 (0.01) 099 (0.42) 0.90 (0.24) 044 (0.01) 096(>1.0 0.76(>1.0)
2 0.54 (0.01) 054 (0.02) 094 (0.13) 069 (0.01) 082(>1.0)
3 0.52 (0.01) 0.68 (0.01) 0.66 (0.01) 0.81 (0.01)

2 BoW = body weight, WiH = height at withers, CrH = height at croup, BoL = body length, ChD =
chest depth, ChW = chest width, HiW = hip width, CrW = croup width, RuL = rump length, ChG =
chest girth, CaC = cannon bone circumference
®: Stage 1 = from birth to 6 months of age, Stage 2 = from 7 to 18 months of age, Stage 3 = from 19
to 34 months of age
¢ . heritabilities (h? on diagonal, generic correlations above diagonal, phenotypic correlations below
diagonal ; values enclosed by parentheses = standard error

¢ repeatabilities (r) on diagonal, permanent environmental (PE) correlations above diagonal

24 H BELIEORSICH T U EDSUUHRRAEBD
BLERCELT, WKODDORSHHD. TN5E, LT
NoPRENSBVEZTRLEZ. KREICEULT, Hintz5
(1978) FU ST L w RIEICHLT0.90 DERTEZ,
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Saastamoinen (1990) (& 0.36 hS 0.88 DEEEDET
KxHE L. Druml S (2008) (&, Noriker EFEF DK
BICDWVTO0.67 DETEZRSLZ. =5IC Druml 5
(2008) &, HRAEMBDELGRERICET DBEDXEIZR
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Table 4 Estimated parameters for body weight and body measurements in Percheron

h? & Correlations® r & Correlations®
Trait® Stage® 1 2 3 1 2 3
BoW 1 0.28 (0.01) 0.90 (0.04) 0.66 (0.03) 0.32 (0.01) 1.00 (0.05) 0.91 (0.04)
2 0.44 (0.01) o052 (0.01) 0.79 (0.02) 0.75 (0.01) 0.90 (0.02)
3 0.36 (0.01) 0.64 (0.01) 0.69 (0.01) 0.84 (0.01)
WiH 1 0.38 (0.01) 0.99 (0.05) 0.98 (0.05) 0.39 (0.01) 0.86 (0.46) 0.47 (0.06)
2 0.54 (0.01) o0.76 (0.01) 1.00 (0.04) 0.80 (0.01) 0.85 (0.01)
3 0.51 (0.01) 0.78 (0.01) 0.65 (0.01) 0.86 (0.01)
CrH 1 0.32 (0.03) 099 (0.10) 0.93 (0.09) 0.35 (0.03) 0.97 (0.10) 0.49 (0.20)
2 0.53 (0.02) 0.73 (0.02) 0.98 (0.08) 0.82 (0.01) 0.68 (0.07)
3 0.51 (0.02) 082 (0.01) o0.84 (0.02) 0.90 (0.01)
BolL 1 015 (0.04) 097 (0.25 0.95 (0.24) 0.19 (0.04) 0.90 (0.18) 0.44 (0.08)
2 0.33 (0.04) 0.39 (0.09) 1.00 (0.22) 0.64 (0.03) 0.80 (0.13)
3 0.31 (0.04) 065 (0.03) 0.50 (0.12) 0.78 (0.02)
ChD 1 010 (0.04) 0.99 (0.04) 0.97 (0.09) 018 (0.03) 0.76 (0.53) 0.32 (0.23)
2 0.28 (0.03) 0.33 (0.10) 0.93 (0.08) 0.56 (0.03) 0.86 (0.07)
3 0.20 (0.04) 051 (0.04) 0.24 (0.09) 0.59 (0.03)
Chw 1 025 (0.06) 0.89 (0.11) 0.78 (0.11) 0.27 (0.05 1.00>1.00 054(1.0)
2 0.34 (0.04) 0.39 (0.09) 095 (0.14) 054 (0.03) 0.52 (0.88)
3 0.30 (0.05) 048 (0.04) o0.48 (0.11) 0.60 (0.04)
Hiw 1 017 (0.05) 090 (0.39) 068 (0.21) 020 (0.05 099(>1.00 0.86(1.0)
2 0.28 (0.04) 0.29 (0.09) 0.88 (0.07) 0.49 (0.04) 081 (0.37)
3 0.25 (0.04) 047 (0.04) 0.39 (0.13) 0.63 (0.04)
Crw 1 017 (0.05) 093 (0.15) 0.46 (0.12) 019 (0.04) 098(>1.0 0.87(>1.0
2 0.25 (0.04) 0.26 (0.07) 0.66 (0.06) 0.42 (0.03) 0096 (0.34)
3 0.18 (0.05) 0.39 (0.04) 044 (0.10) 0.62 (0.04)
RulL 1 005 (0.01) 099(>1.00 0.76 (0.10) 0.09 (0.01) 1.00 (0.37) 1.00 (0.55)
2 0.12 (0.01) 0.03 (0.01) 0.82 (0.16) 0.19 (0.01) 1.00 (0.03)
3 0.14 (0.01) 0.18 (0.01) 0.23 (0.01) 0.32 (0.01)
ChG 1 015 (0.05) 0.84 (0.26) 0.71 (0.18) 021 (0.04) 1.00 (0.24) 0.79 (0.21)
2 0.32 (0.04) 034 (0.11) 0.85 (0.19 0.66 (0.03) 084 (0.13)
3 0.29 (0.05) 059 (0.04) 0.55 (0.12) 0.76 (0.03)
CaC 1 0.37 (0.01) 094 (0.55) 0.74 (0.46) 0.39 (0.01) 049(>1.0 012(>1.0)
2 0.43 (0.01) 0.1 (0.01) 091 (0.31) 058 (0.01) 089(>1.0)
3 0.34 (0.01) 0.58 (0.01) 0.55 (0.01) 0.74 (0.01)

¢ BoW = body weight, WiH = height at withers, CrH = height at croup, BoL = body length, ChD =
chest depth, ChW = chest width, HiW = hip width, CrW = croup width, RuL = rump length, ChG =
chest girth, CaC = cannon bone circumference

®: Stage 1 = from birth to 6 months of age, Stage 2 = from 7 to 18 months of age, Stage 3 = from 19
to 34 months of age

¢ . heritabilities (h? on diagonal, generic correlations above diagonal, phenotypic correlations below
diagonal; values enclosed by parentheses = standard error

¢ repeatabilities (r) on diagonal, permanent environmental (PE) correlations above diagonal

&L, £5ICDWVNT0.19 D55 0.73, EICDWNT 0.26 i DAIEIBBICDWNT, ADMTICHITDHETEBEIE, BEDM
5 0.83 DEAEICH D BNz, BEODEBEGEEEE, 0.21 5 ROBEANICHDOZ. RSICDNT Zechner 5 (2001)
5 0.68 D#EE TwS Nz (Molina 5 1999 ; Zechner & Druml 5 (2008) (& 0.15 U TDBEERERS UIZD,
5 2001 ; Druml 5 2008 ; Suontama 5 2009). Bl E Saastamoinen (1990) ¥ CBIEETH S 0.38 UL
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LtDEZHRS LR Zechner 5 (2001) & Druml 5
(2008) &, ZDERICBNT, BODHEULBLGERN
KIEDEMN, CNFDBRNEERCBIFR I D &R
KUz, R 8 RIBOEGERE, BEICHTESNEZ
BEREE TH D= (Saastamoinen 1990 : Molina
1999 : Zechner 5 2001 ; Druml 5 2008). R g (C B8
IDWMSEFBN O Tz, RRICWULT, EORFT—Y
(CBVTHRNNICIERWVETCENEESNZ. RRAROK
REUETILAYEERILY 20VEICBWNWT, 2078
B LIEDOEEICEIT DS AIEIBE DEGRE, ZNLE]
DRBICHNTINT CORSCEARICEN . BAK
(CHBNT, —RICCOBHBOFATEEBICH T DEEERIF
IBICHRNTHD. Tz, BASOHEEDIOFERAE
Bl&, [FASIEENERFRTDEHESNTWNSD (Rhoad
1929 B1FS 1954 ; Kashiwamura 5 2001). UL7zHo
T, AARTEBUZASAEIRBZRBWVTCITASIEENZE
BFERI D OB CHDHEEZISND.

REXEF, BLEREBKIC, RT—IDETICHEDITSK
DE<HESINDMEDAICH 2. AF—I1(CHIFD PE
PDEUFIEBINEL, MMDRT—IICHEANT, BELEERER
EBROEEDINThoiZ. INE, ERFERIDER
&, WMENEUVLEICREDEEZEZ(FPIVDT, AE
BOBRMEMEN O EDEHRSIND.

AT —IEDBEIB/EE, WLWIFNDBREDEDAIEIES
CBNTH, PEREHNSSVEDEERUEZ. 52, AF7—
I1 &2 DEDEGEBREIEEIC08 U ETHD, DA
FEBICBVNTD, D2 DOMKREMEICHITDBIGEE
NFBRMNBNEEZ BND. AREICBNTC, RT—Y
3ERT—IT1BLRORT—I 2 EDEGBERGE, TIU
NYEET 047 DRV 061, NJLY210VET0.66 BL
U079 Tholz. INK, HREDOARECIFEGHDR
BARENFEIT D EAREL, EANICIEK, BERFEA
T, ZOEGRENDIBRIN UV ULEANEDS 7
BHRULTWSD. INBDIEND, AEICRIT &R
FHDZEITORRICIE, MRICHDEBTRENDOEZEZERCE
DEFIVAEHRULWV. &Kz, BASICBNT, BREEDIE
BVPERAEEBIE, [FASIEENCERICERI S (Rhoad
1929 . HF5 1954 ; Kashiwamura 5 2001). 2A%
DHBATEIBBICHNT, HMARICHEEITHAT—I3
ERT—I 1 OBICEPEELNSEVIEDETIEBEN T
HIDIEND, RTF—I1ICBIF2HEEAEEZRN
CTIFASIBENZREBREIRT ST EIFTRECH D EEZ DN
3

BAREICETDRFODMRBECITON TV, A
BHICOVWTERAFES 1 mEhEEDEEBEIE, 0.40
H5S 0.78 FT (Meyer 5 1993 ; Nobre 5 2003 ; Legarra
5 2004) DEHNHRSESNTND. INOSDIEIE, AIFR
THREBICBNWTHESNLZRAT—I 1 & 2 DEDERGIE
BAEDBEL. INE, ARFTIE 1 RICERDRNDSHE
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BERIBIT DD, 1 Rt ENIEERRBIEHCIEERD
FRINRICEESINIZZO TH D EHREIND.

%E, Re, #AR R WE RE E\EICONT
ERF—IBOBEBEG 1 (2L, BIEOEENHDIEN
NEEZBEUCFEAEZELBNCEZRHERT D, N
S5EERICERIDAEIBECHD, BIRORECHITD
BRI ZERE LTS, Kaps 5 (2010) &, Lipizzan
BICDWTHEERNDD 36 n A= TORS, BWH, &
BICEAT ATV, ZDABROEEIBEN, LIn
DRATEBICEBVTHEREEFE 1 ThdZEzmnuliz. L,
AMRTIE, RIE, BIE, WEICDONT, RF—I/BDE
LR ICIEPEENZNUTDEZERI OGO, ¥
[CEBIBICBVNTCRT—Y 2 & 3 DEDEEGERE 0.62 B
50.66 THO, PEREICEERDEZ. MBEWA (1960)
&, BERABOVKOHDEAEIEBICDNT, 36 HBH
BOFHEICH T D ENZNDRABEOFESEDH ZR
LU, BiORAIRHEVN CaRUE. ARERTE, R
03, fBIg, WEICDNT, 30 HBHEDOIYEICHT D
12 7 BEsROFHEDIE@mRTEC S 85% LI THhD,
HOEREXIDGBERNICEWVWEBL GOz (B2). ©
UAT—IYETRBOMNRREICEFENDNX, N5
DRAT—IBDEGHEBFE<SBRDEZDD. EI3H, M
ZADEWN (84%) FETIFEFRT—IRBDEWVNBEAERGE
HESNT, AREOHRE (86%) ZHDRETHE
BONEEGBENRRECEICER . AONMTHWLE
RONEZT—9D0E, YYTUYIERRE I DHEE
DEEFRETERV. INSOEGIBEICDNTIE, 7—
S7ZBNL TCEIMEREUHBRICEDNTERINE
THdDEERD.

W< DHD PEABRIICHBWNT, ZHEREN 1 EBIC.
NI, ZEBD RSN TLE L, PEHDEHTHIIN/S
A=Y ZEDBRIEIE, HEICRHENEUZIZHTH
5. PEMBEERE, JILhYREICSVTNILY210VERD
BAREBEDNHEHESNDERAICHD/Z. ZODEVIFRED
HHERDD, OB (CRET D HREINEZ. R
F—IRBDOXRIBEEIFB U TEO o2, INIE, BEsEFD
FKIMBZRAWVWTIROBENZTRT BICIE, FRDBEED
KIEDEEAENKT 3.

RO T, SMREEICHITDECNETSDELES
BI2=0IC, FREBEFILESTIEDEZ. N, D%
DEERICAT 2BLHMDEEAEEBSNTLBRNEIE
EBEZ, BEELATE AR ZERTEIC DT THMIT DIFSD,
BEDFRSROMDRIECHIFDHNELHERLPIHD
FrOTHD. ZORDD, ZLDINSA=EIHHEICRR
D, —EDRFEIEB CIHBRNIRFEERSCH T DIZLERZ=
DiIFREBVEZ. Z2QRETIVE, BEICHESBRRMD
ZLZEHBEITDLODHED—DTdD (Schaeffer
2004). COEFIIE, BSHEEEICHFDDEBD DN
B, BOUICEEDOBEINEETHR (HDVIFEAL
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BEMR) OZZE, BHICICKDBONBEMEULTE
RTED. EFIDDOIRETCREFENR, 2EBETILK
DELBV S A—SHTCHRERICHDIETCNT SDE(LE
SRATED. BEQRETILOHTIFHICIE, FHpRME
RERPEITDBHNRER/EL, HOEUESEDERICHE
BENERIRIDNENGD. ZEQREFILDRBICH
WCEBHZETINERST T DL, SHBOZFETH
3.

ADHCIRK, FEOEATEIEBICH T HBHEDFEDR
RE, XTI 1 [CBVTOHEERUEZ. FHOADITTIE,
RF—I2E3ICBF2BRDOFHDOMRE, BETEH
WHEEAEFEEZSZRNC EDRSN/Z. 8R0S
DRI FORERICHOTNESLBDIERF, YTy
Rig (WAS1993) RO F—%—K—AF& (Pool-
Anderson 5 1994) DHBEST, DY, T4, EWVI(C
BVTHRSENTLD (Cundiff 1972). FEDBWNE
HlFmF 0 (Doreau & Boulot 1989) Z&h5H
ARARICBENT, BEOFEHIE, MIEEEL CTFHEORM
FAIDEBICHEERNIFTITHDRCHDEHREIND. &D
WTE, T—YHDRENTVERZD, BEDBMEDRE
ZEUBD O, BENICEK, SIEECHREBHEBARN
BREWREZSNREUVTETIVCEBHDIENEFELN
(Willham 1972). —#&IC, RA4BRORAFREDE
8 - BEEMDICHWNT, R BEBICEUEMIRIGFET
DT EPHBNTVD (Meyer 1992 ; Safari © 2005).
OVIEBVNT, BEDROFERFITRESNATLDH
(Saastamoinen 1990: UIAS 1993), ZMHEUS X —
YEHEULRSERV. BRABE, BEALITEHE—H
[CERBSINDDN—RITHD, BHENRODFEFAEZTN
EFREND. BEDRODEWD ZEERUIZETILER]
BI2dEE, ZOREMDE, BIETDEGDDWVIEE
EDEICERIT D (Meyer 1992). KRDHTICHNT, 7
HOMEAT—IICHBIFDBVEEDED—IBIE, DR
BICKDRPTET 2D B LR, DOXDRERSU(CHE
RAIEBICDONT, KDELDTF—9EEDIZLET, it
HREETIVICSDEDMDUETHD.

AOM THESNZHRERSUICHRATEDELRER
&, WSNDORAT—IICBNTHPREM EEEL, B
EREDENTHDEEZOND. EOREATIEBTHE
WMERAT—IBDEGIBEIEENDT, BHEFDESAIE
SciRlE, ZDRITIEBICHITDAAFDETREND TR
FIATZE%. LHL, —BOAFEBETIE, ZNH5DER
BRENDPIREICBEDIEND, BHRGORRIBEDOHZ
BOTHARDEGRENZETATOEFH L. 28
BLUP AZBLNIE, &RTF—IBDETIBREZEBELIC
ZRLU, MAROARBATEEERAESC UTIRDZET,
RARDOERMEZFATDIENTED. SHEBLUP
Ak, BRT—IRDOEGIERENPEEDATEIBBRZIT
B, ZOEGBEDEWVAIEIBEICH U CTEERER
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FHOSECTHD. MEDD, MMEBREICSIDHESDS
FOBFRAEEBICHUCEEE BLUP ZZBWNS LT,
ARG DUED RJOURAEEDEGRENZERHICTAL
CTERITEATDIENTE, BENICITASIEENZENE
TEBDEERSND.

E i 53

AMR(E, FFRENO EHEESEDO—EE U CH@EAE
BRS - SERERCLDIETRRBRER T CHRITSNE.
JZITEkL, #MEERULET.
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Estimation of genetic parameters for body weight and
ten body measurements at different age stages in
Breton and Percheron horses
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We estimated the genetic parameters for body weight and ten measurements (height at withers,
height at croup, body length, chest depth, chest width, hip width, croup width, rump length, chest girth,
and cannon bone circumference) at different ages in Breton and Percheron horses. Data included 307
Breton and 324 Percheron horses born between 1999 and 2011 at the Tokachi Station, National
Livestock Breeding Center, Japan. The animals were measured every two months on average. Three
age groups (birth to 6 months for stage 1, 7 to 19 months for stage 2, and 20 to 34 months for stage 3)
were defined. Each stage was treated as a different character and a three-trait animal model was
applied for the estimation of variance components. Heritabilities for Breton for each stage ranged from
0.05 t0 0.36, 0.16 to 0.54, and 0.08 to 0.66, and 0.05 to 0.38, 0.03 to 0.76, and 0.23 to 0.84 for Percheron.
Genetic correlations between stages were all positive in both breeds and ranged from 0.37 to 1.00.
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