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SUMMARY

This study was conducted to estimate the genetic parameters for 12
conformation traits in the Jeju horse for the first time. Data were collected
form 2001 through 2005 by the evaluations of Jeju horse commission for head
length, withers height, back height, croup height, body length, chest depth,
chest width, hip width, croup width, croup length, chest girth, cannon
circumference as conformation traits of a horse. Preliminary analysis was
performed to obtain information about fixed factors such as sex, age,
registration status which may influence conformation traits in a horse.
Estimates of heritability and genetic correlations of these traits were obtained
with derivative - free REML. Environmental effects of age and registration
status from the least sguares analysis of variance were highly
significant(p<.001) for all traits. For the sex effect there were few
guantifiable differences between mares and stallions. Non - registered horses
were more higher and lengthier than those of registered horses. Similar
results were also obtained from horses born in earlier years. The heritability
estimates for 12 body measures were moderate to high when based on model I .
The estimates obtained for the height traits(withers height, back height, croup
height) were moderate(0.45~0.55). The lowest estimates was found for the hip
width(0.08) while highest values were chest width and body length(0.72 ~ 0.62).
The genetic correlations ranged between -0.80(cannon bone circumference -

head length) and 0.98(withers height - back height)



A ko] Abg e =
FrrEol Gale, wel ol&A Y AFHAPY FHS wpirelga AF
o 1/30] whate] EASAR VG0 vF 1 Fai

(%, 1985, 1986a). L&t} T2k o]

ARgel del AgTFrE AR FaE B 86 3} 15000 F2 5

=
Asl FastA Hol ARAM= AFvrE AAVId=2 AY EFUAE AT

=

=3
=2,
rir
e

Qrol AR AdseitE AL Adrie] I AAnEwRS ALsa
or mEUd Aol AEERE, A, W5, HHE, Tokaral,
GG L SUEIE 5 TES) AUt FEel nEHD k. o5 Advi: A4
G%02M0l ol g A7} Hob Ux, A} FHOEA F87F Hold THsAol

slom FEste] §ael o5 AUuiAEe] WES WA oke] ABRE
of thst BEed BASY ofol Y3t nEwo] FES A%H T Ak v Sol
el ed e AEABA, AEEHA AFAREA EH AHA)
9 A%l ddel Fad ARE BEED U AT, 1986).

=9 AhA Fed 87 Wl

e ANse]l 35 55 AT )



1. MAFFore A= 5

AlFutel] gt A= AFure] AP tisted= 7ZH(1986), ©1(1961), 7(1965),
A(1966), AT=F ﬂ 1966), 4 (1981), #ik(1937), w4(1948), MEE(1970) 5 ©l
X7 o},

7 5(1986)> AlFut 21079 A9E S48k A 110em ©]sh, 111-115cm,
116-120cm 2 121lcm oo 2 Uio] 1 BIE FAFS A3} 110cm ©]sh+
4.3%, 111-115cm 27.2%, 116-120cm 50.5%, 121lcm ©]42 18.0% At H 13
o AY=s 2F 1270 FYel & SA43ske] Hek(1685F)= A 27F 117.0cm, 59
141.4cm, A7 16.1cm vt B a3},

ol(1961)= Al=Fvtel AAe] 5AE milltgm, (K58, hiRkn, MEx =2
fro] AX hEA Q] Wi NG S A4 g8k Ak

7$(1965)2 Zﬂ-rﬂ}«] ‘!TEHE wdel AlFekel g wf dvpetel M =9l 2
iR g i F olZRAYRE e ERegRE FYdE T ¢
A Fefol ifﬁﬂoﬁ QR Aldoll AA ofe] glEel ofs| AAe] ef43t st

ATt H= Flo] gy 740]‘3} Fst A

gt A(1966)  AlFwkel g =mhe)ol X]ﬁ Hlato| A ALz AlF=ek ®ivp
112.7cm, 27} 108.6cm ©l W& FFvl= Wvl 1289cm, Bvl 132.3cmE &= v}
7F AFviEd @4 a9, §99 A% AFvirk Wink 132.8cm, EvF 127.1cm
of W&} BFvl Wwl 1495cm, Evl 153.6cm 2 AlFvlRt FHulzl @43 =
o= AE AA-E Bk 2

419698 AFErtel EEwLele] AZA vl A AFErl 1132cm, EEWH
1165cm 2 2Ev7E low, 1 o] o EEw7E kil sgth
4(1965)S AEA b Meguiazd &A% AT 7179 A9E SA46)
AL, @E1948), ©(1961)e] A A3 wlalste] A& =dd AFvrt o Zda
ik, 1 olfrRe AFEAAA e GrpntE dvba] 2 Adeka &qih
ol HiIES T HW fEF1937), mi(1948)e] AxE Al Qstie A4
o] dasvEi= Alate] s A= 3l Zpolr) gle Aow ey

T AlFurel saobAliwbete] Hlu A+t A 5(1986), ARHI(1956), i



(1948), —k1(1953) 5ol AUATh

AFutel FobA gntete] AA Hlw AFAFA A= HA AEANA ATt
o] Ao A$ 117.0cm <149 H]3] Tokaraly 114.5cm, /AdiLfE 117.6cm, ¥/
B 111.8cm. Bk 1162cm 2 o] A7t 110-120cm 2 FrlEo]y, 3w}
128.8cm, MEEE  130.9cm, JduiEfs  132.1cm, A®E 1336cm S A
130-140cm ®Foll &at= TFuktel Ao = vesth F9d oA 2dwt
ol &el= AFub(E)7F 137.4cm, Tokaranb 1284cm, /Arhilifg 135.1cm, 1
55 129.5cm. P9I 1283cm, S vFAIES & vl 1559cm, HIlEE 142.2cm, K
55 155.8cm A THE, 1988.).

HHA958) = st=rAleintrt S=<] vl eF AR o] Wol sk Alefinfo] e
AL FAsta Jovt HH(1948), fk(1937) T2 AFvrt FEubAlE ol
FESA M 5o A3 vk S Hskal T

TR
oy A,
(o i
A
2

g

4>

Mo R
TN
o o 5
o it He

Y
>
N
4

>

4
)
[N
i
=
jf_}, 01-}\1
m
fo
H 4
2

2
2 oy
ro
By
o
D

S (R oy > e T (e

o
2
N

o

=

rO
o

1 o

rr rlo
__)&l
ofl

S tig FrpA3E Fo}

P. Zechner %(2001)& Lippizzan FolA Az, wia, ax Aol fd2o] 7zt
Z+ 052, 039, 0.15, 02999t R 1 o™ Molina 5(1999)2 Andalusian %9
At FA, AY, FF, F9, A9 FA8€S 22 058, 049, 0.72, 0.56,
048, 0.35fk dom, Aol F2g 058 Costa 5(1998)0] H & FErFolA
B3 052, ofghv|et F3 Lippizizan 4] Marcu(1978)7F X318k 0.61, 0.65,
Bavarian S 3 &4 Von Bulter(1987)7} ®.i1gk 0.55¢F #5233t oo
Arnason(1979), Van Bergan¥ Van Arendonk(1993), Miglior %(1998) L&
Saatamoinen 5(1993)¢] Ei1gh 075K th+ Y8kal Varo(1965), Georgescu 5 (1979),



Silvestrelli 5(1989)#} Koenen %(1995) o] Rt 037 Hrl= =2 Fholdloh
T899 #+AE% OrlovEolA Kalmykov(1973)7} 2113k 0.46~0.603 Velea %
(1978)°] Lippizzan FollA ®H 13k 061X} H =8 A Y thAh wrktha B g}
¥ %2 Saastamoinen 5 (1998a)9] Finnhorse Trotter&olAl FA gk Azl H] 5=
Aty B agth. Cesar-Zamborlini 5(1996)2 Mangarlaga S04 &4, A3
FA8S ZH7 040, 0802 Hadka ¢low Pikula 5(1998)& WdF “E}OM 2l
et §9, Ao "ol 247 016, 0.09, 0.230 = H g}
Molina 5(1999) Andalusian £9¢] AFI Ay FxFA d2d e AAFH
ArPAE 7+ BAY 2 FASHE 8T A, e F4 ol 5
" _

d QRPHAE 1 2}
del Aejdvts dehilta flow 53] Folddd AFAE 3t ixm
S Ao ds Bava YAHEFA R F9 del= 094, 4 A 082, A
F<917F 0.77). Saastamoinen 5 (1998b)%= Finnhorse Trotter&olA o]<¢} fA}sH
A¥s Busta )



m A= 2 A9

1. BME=

B oA3e AFEn d5A4ES g 2001938 20053 7HA] A Frke =4 A
A3 7F AAE AGAAL A T=2FAHE e =5 Al 48859 T =M A
ol wwk 128079 AMF7|ES EASAT FAvH(Table D)o A 3 A#HH
XS By 5Euks $do] 136%F, 9wl 359F i, wgwbiE ool 1015,
ko] 1,188%F Atk volE AA 479 wom EFshe AHzlstgon, 7hzhe]
-] OH%‘“O}—: MAGF= *iu}oﬂfﬂ 2*1] v qko] 250, 3~5A417F 455, 6~9A

1047, 10A4] o] o] 488F Slom, wztwbe 24
911]7} 346 i 104 OVLO] 477—144 TEE li‘}i

HL(F7) @ =g zd7] F90olA vAd & 2997049 A (em)

WH(A 1) : 713Fe] Ao 25 E A7t 2 A8 (cn)

BH(®31) : F9 7P o] v FozZRE AWH7A F2 A8 (en)
-CH(3L3) @ gio] HuRr=Re AWH7tA e 24 (cn)

-BL(AF) : dvtE Addo2RE EA7bA FHE A (em)

- CD(FAD ¢ &9 2ol 713Fe] Hadomty §2 shazkA e A (em)
CW(FF) : 5 AddArte] o] F(cm)

HW(8%) @ 87} Alol o] Z(cm)

CR(21%) : u1d F4 Alol9 Z(cm)

CL(a%) @ d=°] 8% SAMOZNE a7t 9 Zol(em)
CG(EFS) A= AFE &= 7tE=d(em)

CC(A#S]) + AAH9 T8 =& 7HF 7} ?lel E#l(em)



Table 1. Age and sex distribution of Jeju horses included in this study

Registered Non-registered

Male Female Total Male Female Total

2yr.< 123 127 250 26 46 72
3 ~ Syr. 7 38 45 42 382 424
6 ~ 9yr. 4 83 87 22 324 346
10yr.> 2 104 106 11 436 447
Total 136 352 488 101 1,188 1,289

2yr. © 2 year old
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Q@ FAIe] 5 E9A (Registration status)
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<Wrthers height> <Chest girth>

<Head length> <Cannon circumfernce>

Fig 1. Photographical representations of body measurements.
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Table 2. Descriptive statistics of 12 body measurements

Registered Non-registered

Mean S.D. Min. Max. Mean S.D. Min. Max.

HL 44.08 4.58 28.0 51.0 48.18 3.61 36.0  66.60

WH 116.69 8.40 83.0 1340 125.31 706  71.20 145.00

BH 112.73 773 81.0. 11131.0 120.20 6.59  91.80 140.00

CH 11854 794 85.0 1340 126.40 6.76 9440 146.00

BL 11987  11.95 80.0 141.0 129.57 877 6280 154.00

CD 54.56 7.31 23.0 67.0 99.39 471 24.00 9750

CW 2996 5.74 14.0 58.4 31.11 428 1620 5850

HW  39.12 5.46 13.0 47.2 42.64 372 2440  56.30

CR 37.42 5.24 20.0 48.8 40.69 395 2540  59.80

CL 39.49 4.42 22.0 48.0 42.69 4.61 22.00  59.00

CG 14140 1689 78.0  165.0 150.37 120.00  17.70 178.50

CC 15.54 1.24 10.0 19.0 16.65 1.11 1280  21.00

HL : head length, WH : withers height, BH : back height, CH : croup height,BL : body length,
CD : chest depth, CW : chest width, HW : hip width, CR : croup width, CL : croup length,
CG : chest girth, CC : cannon circumference,S.D. : standard deviation, Max. : maximum, Min. : minimum
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5 AlFuke] T, Ao, wja, aa A F4, FE, 8%, 1% 1, § 9
a8l AT el Zdol= 27 44.08cm, 116.69cm, 112.73cm, 118.54cm, 119.87cm,
54.56cm, 29.96cm, 39.12cm, 37.42cm, 39.49cm, 141.40cm, 15.54cm = nL3dwlo] H]
g A= 02% A EAE 83% 7MA At E3] Al HL, BT S
of A FAAA g Ayl AA HojAa JArt o]}

7} el AEEer 3t FH= FHAHolA Thoroughbred % A
o=z AFo] #L FTY FolAQd FAFH FEgFS wed ridsta = A

o7 AzHr)

1. #AE=o =3

5 AlFutel wguke] A FH A v = Zb S8Rl tidt FHAASH A
(Table 3~Table 5)¢} EArEA] Ay} (Table 6~Table 7)& B t}S3} 2}

Table 3. Least squares means and standard errors of 4 body measurements

Body measurements

HL WH BH CH

Sex

Male 44.56+0.31 118.54+0.58 114.13+0.55 119.88+0.56

Female 44.65+0.31 117.82+0.29 113.85+0.28 119.67+0.29
Age

2yr.< 40.92+0.32 108.22+0.61 105.47+0.58 110.64+0.59

3 ~ Syr. 45.38+0.24 120.50+0.46 116.18+0.44 122.12+0.44

6 ~ 9yr. 46.03+0.24 122.78+0.46 118.04+0.44 123.83+0.46

10yr.> 46.07+0.24 121.23+0.45 116.27+0.43 122.52+0.43
Reg. status

Non-reg. 47.21+0.16 123.11+0.30 118.19+0.29 124.19+0.30

Ele-reg. 45.25+0.31 116.51+0.59 112.19+0.56 117.97+0.57

Adv-reg. 41.35+0.33 114.92+0.64 111.59+0.61 117.18+0.62
Non-reg. : Non-registered, Ele-reg. : Elementary registration,

Adv-reg. : Advanced registration.

_11_



Table 4. Least squares means and standard errors of 4 body measurements

Body measurements

BL CD CW HW

Sex

Male 119.24+0.68 54.27+0.39 29.56+0.38 38.08+0.29

Female 120.54+0.35 54.82+0.19 29.42+0.19 39.28+0.15
Age

2yr. < 105.85+0.71 46.90+0.40 24.36%0.39 32.33+0.30

3 ~ Syr. 121.66+0.52 55.17%0.30 30.14+0.29 39.60+0.22

6 ~ 9yr. 126.01+0.53 58.12+0.30 31.67+0.29 41.49+0.22

10yr.> 126.03+0.52 57.98+0.30 31.80+0.29 41.29+0.22
Reg. status

Non-reg. 125.45+0.35 57.22%0.20 29.85%0.20 40.53+0.15

Ele-reg. 119.48+0.68 53.61+0.39 29.29+0.38 38.31+0.29

Adv-reg. 114.73+0.73 52.80+0.42 29.33+0.41 37.19+0.31

Table 5. Least squares means and standard errors of 4 body measurements

Body measurements

CR CL CG CC

Sex

Male 36.75%0.31 39.61+0.38 139.25+0.92 16.01+0.09

Female 37.46%0.15 39.64+0.19 140.94+0.47 15.59+0.04
Age

2yr. < 30.93+0.32 34.46+0.39 119.44+0.96 14.32+0.09

3 ~ byr. 37.82+0.24 40.53+0.29 141.91+£0.71 15.92+0.07

6 ~ 9yr. 39.84+0.24 41.82+0.30 149.47+0.72 16.46+0.07

10yr.> 39.83+0.24 41.69+0.29 149.56+0.71 16.50+0.07
Reg. status

Non-reg. 38.82+0.16 41.36+0.20 144.46+0.48 16.45+0.04

Ele-reg. 36.65+0.31 39.23+0.38 137.84+0.93 15.54£0.09

Adv-reg. 32.85%0.33 38.29+0.41 137.99+1.00 15.40+0.09

_12_
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Table 6. Least squares analysis of variance for 6 body measurements

Source Mean squares
of df
variation HL WH BH CH BL CD
Sex 1 0.90%  54.83" 8.23N 459%  182.08Y  32.64Y
Age 3 75298 557222 411507 460455 1218924  3875.85
Reg. 2 169320 548875 4054.34 444555 700823  1626.81
Error 1,524 11.38 40.33 36.92 37.96 54.55 17.91

Figures do not have superscript show statistically significant difference (x#* p<0.001)

N : not significant, * : p<0.05, Reg ' Registration status

Table 7. Least squares analysis of variance for 6 body measurements

Source Mean squares
of df
variation CW HW CR CL CG CC
Sex 1 1.93Y 154.83 54.48" 0.12Y  309.91% 1858
Age 3 163510 242377 239345 1544.12 2797281 14565
Reg. 2 31.42 765.63 656.62 67527  4436.34 97.42
Error 1,524 17.15 9.95 1150 17.19 100.28 0.97

Figures do not have superscript show statistically significant difference (+** p<0.001)

N : not significant,
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Table 8. Estimates of heritability(h?) and standard errors for 12 body

measurements in registered group using model I

Variance components

= = 0%, b’
HL 1.9336 4.4986 6.4321 0.30+0.14
WH 13.1449 15.8436 28.9885 0.45+0.17
BH 15.4981 12.8137 28.3118 0.55+0.17
CH 14.7898 15,5106 31.3004 0.47+0.17
BL 21.3356 21.0542 42.3897 0.50£0.15
CD 17.2807 9.7796 27.0603 0.64+0.15
CwW 16.7886 6.4299 23.2186 0.72+0.14
HW 0.8793 10.3449 11.2243 0.08+0.11
CR 6.2487 3.9829 10.2316 0.61+0.15
CL 3.3077 4.2007 7.5084 0.44+0.17
CG 34.0182 65.4176 99.4358 0.34+0.16
CcC 0.2972 0.5581 0.8553 0.35+0.20

Model I: sex, age, registration status(Fixed effect)
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Table 9. Estimates of heritability(h?) and standard errors for 12 body
measurements in registered group using model II

Variance components

12
1% % %,
HL 3.8269 3.7093 715362 0.51+0.16
WH 12.8421 15.9770 28.8191 0.45+0.16
BH 15.3112 13.0038 28.3150 0.54+0.16
CH 14.3953 16.7606 31.1559 0.46+0.17
BL 23.8232 19,2974 43.1206 0.55+0.14
CD 16.6873 10.2376 26.9249 0.62+0.15
CwW 16.2890 6.8641 23.1531 0.70+0.14
HW 0.9212 10.2354 11.1567 0.08+0.11
CR 6.1356 4.0215 10.1580 0.60+0.15
CL 3.2463 4.2320 74783 0.43+0.16
CcG 36.1303 63.9335 100.0638 0.36+0.16
CcC 0.2817 0.5674 0.8491 0.33+0.20

ModelII: sex, age(Fixed effect)
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Table 10. Estimates of heritability(h?) and standard errors for 12 body
measurements in registered group using model IIT

Variance components

12
1% % %,
HL 1.9438 4.4528 6.3966 0.30+0.13
WH 1.9438 4.4527 6.3965 0.30+0.14
BH 15.6519 12.5783 28.2302 0.55+0.16
CH 14.9769 16.2218 31.1988 0.48+0.17
BL 21.5176 20,7182 42.2358 0.51+0.15
CD 16.9884 9.8771 26.8656 0.63+0.15
CwW 16.4062 6.6507 23.0569 0.71+0.13
HW 0.8808 10.3859 11.2667 0.08+0.12
CR 6.1514 4.0864 10.2374 0.60+0.15
CL 3.3847 4.1089 '7.4936 0.45+0.17
CcG 33.6868 65.4639 99.1507 0.34+0.16
CcC 0.3166 0.5580 0.8746 0.36+0.20

Model I : age, registration status(Fixed effect)
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