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Fixed Effects of the Condition of Race Track and Season on Racing
Performance in Cheju horse

Young-Hoon, Yang

Department of Animal Biotechnology. College of Applied Life Sciences,
Cheju National University

ABSTRACT : The data used in the present
study were recorded for 448 racing perfor-
mance of 44 Cheju horses at the Jeju Race
Track of Korean Racing Association from
2002 to 2004. The considered trait was
racing speed for 800m of racing distance.

The statistical model wused in analysis
included conditions of race track, seasons,
and individuals as fixed effects, and a

regression term on handicapped weight.

The analysis of variance of the statistical
model showed that the fixed factors for the
condition of race track(p(0.01). season(p<0.05)
and individual(p{0.01) were significant, but
not for the handicapped weight(p=0.08).

The least squares common mean of racing
speed for 800m racing distance was 72.41
seconds. The estimates of fixed effects of
Good, Humid, Saturated and Poor on racing
performance for the condition of race track
-0.49, 0.39 and 0.40 seconds.
respectively. The
effects of spring, summer, autumn and winter
were -0.40(Mar~May), -0.18(Jun~Aug), 0.33

were -0.30,

estimates of seasonal

and 0.25(Dec~Feb)
The
repeatability was 0.68.

(Sep~Nov), seconds,

respectively. parameter estimate of
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g HriatEse AEa afel o3t xrjAlde] fAA
7NeFF(genetic gain)S FH AYuulE £33
ol X F27 7|x 257} ok Al HE Yot
< A 2 WA T st fAAQl g9l 3
ZAAl 89lozg Rty 44 99& wHF A
A 7HAle] FHE skl ). gl HERF f-
AY T HYrle 2 AAEe] 2Hx e HEAE
Aeht YA weiste wfA g 5 QleAd 229l
g & 4 glch

dubr o g 7AFule] A5 sl RPEY
2 x2€ F e 89S 95, AF2AH, A4, A
FE, A, del, AR, 1Fg AFAR, e
%°] ZHsEx A Sobczynska et al. 2004:
Villela et al.. 2002: Arnason T.., 1999). ZAF<%
Sol| Q= o] U9 QAL FE3 Fd
o Wetd MR gF 4 ok gty £ Y&
Hristnal s Adel dAskz e B8 o
A4 AEE 44 AR 29E ded 83
A HFE=E2 9o

£ A= AFe AF5Y Fole 7lx 2l E
23} AFEG R Qs FA ) Al AA R
o gt ¥A-& 33t

Mz 2 Wy

A o]8% zlE+ 20029%E] 20049 1147}
21 AF7egelA 800m ATl o]&4=HUY 44F2
AFohsel] i3t £ 448702 7|Fo| o] 4=}, ke
¥ (repeatability) $4& 43 25+ AAE2 Ho
3K ol AF7IEE ARL ANAST TS 2
42724 $3"E 4109 71E3E o) olay
o} 288 ¥EEE AAEE ¥ 102(Mar-May),
& 121(Jun-Aug). 7F& 111(Sep-Nov), A<
114(Dec-Feb)7He] 71522 U3 4S5sglovt
AT Aded M %%F(good) 210, Tt
(humid) 55, X*3}(saturated) 64, E=(poor)°]
119708 71522 F2A 7t 3ol o] 7]50)
A=l ol (Table 1).

Table 1. Summary of data.

Condition of race track

Season  Humid Poor Good Saturated Total
Mar - May 18 27 46 11 102
Jun - Aug 28 46 46 0 121
Sep - Nov 9 83 83 4 111
Dec - Feb 0 30 35 49 114

Total 55 119 210 64 448

* water content in race track: good, 6-10%: humid,
10-15%. saturated, 15-20%: poor, »20%

A6l A A7 B g1 4 gle A, o
B, FEAY, vhAlF, EE 71 ol AFSY
of QL UeAE Ay EAsigd. 2 A AF
229 Ateje} AAe A EFTN fo5A Jehdz 9l
Aok, @R £ FMe ol 4se FAIY w¥dle A
TE A AR ady) xS, FEEFE
(2004)¢l 2j3le A 3|A3}o2 B wyo 23
Al Fct.

AF2Ade 2529 kR (34E, hydrated
rate) @l wel Ax(Dry, 58] 6% v,
4% (Good, 6-10%), th#(Humid, 10-15%), 3}
(Saturated, 15-20%)., ¥ (Poor. 20%°14)<} 5
7B AdE EREed, Az (Dry)e] 7132
& 14 el 9ol BAeldE Al Ade 1
W& B(3-59), 945(6-8), 7F2(9-11), A-e(12-2
A9 AR E FR3t] 21 AL BAESI

by HF AFSEe dit FAH 23e o7
Zro]l AA=HAT SAS GLM(SAS, 2003)2& ¥
A=t

Yiwm =0+ A + B +B-(X-X) + Indk + &ua

A7 Yiw © AFE=(2), pe AABF(common
mean), A; © 1 HA FEA|] A F 7} (fixed
effect)2 ZA = 0. B & j A A8 zA4E ] fixed
effect)2 B = 0, B <5 (handicapped
weight) Xol ¥t #AASF(covariate), Indijx &
k HA AL 3R e v FARIQ] 223}
(NID~ 0, V)°o= dAstgc},
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444 (heritability)el W& =< (parameter)%
Aoz AR 93t uhEHE (repeatability) &
A5G, AFSse oyt WHEHL Becker
(1985)9] #AHEAubHS o]g3led AW 7]F57)
Az o} 792] up(Unbalanced Design, unequal
number of measurements per individual)ell ot

2t FA =AU

A 3 0@

EAA 3Mege] oiFd FARMAz s
Model& T=2 £2(p<0.0001) 3k Table 2).
g Ee F2AHN(p<0.01)2 AA(p0.05)8 A
A7 fixed effect)olA] FojAde] A=A, <k
(2004)9] ¥l fojsldd ¥ (handicapped
weight)ell o3 3Ae} 4L AAHA Al
(p=0.08).

AFele FF5He iy HaAs HFLS 72.41%
2 Jeiz gdgded, ol F(2004)9 B3l
72.37%9 frARF A#E Holm Jglct. AAALR
AF29 Al wetd 7F5Hel 0.8928] die)
uxE AR BAMEHL. AFE Ade ohaddE
(humid)”} 352 (72.41) e visiA -0.494 =]
A 24 71.91% olded, thEleEe %%
(good) 72.10%, ¥*3(saturated) 72.80%, &%
(poor)e] 72.81%9] &eo= Bel3hAl &3tz QA
otk F2o 717} 10 - 15 % o=t 5717t
6 ~ 10%2 F3Aehuct AFExe oha F2 4%
S F3 ks e ATy IR FAY A
A B oz ALsHch

AAdel A= -0.40 ~ 0.33%29 W92 F7Y
of e F31 gsvdl BH(-0.40)0] AFE=el
7V felsiAl gtz el o 45(-0.18).
74(0.25), 712(0.33) £2o3 712Ae] B¢ #el3}
A Zgstn gt oleh 2L Az vk 5(1992)9
Thoroughbred % #AFolA 84 AF5Hel 713
Fotches puels dxgw AUt =3 259 |47
ol 93l winnerol & zERA] ¢l Al

WA AFEErl Jbg delE ke HeE &
ArAstel fAG 2ed 2(1997)9 A7+ HF
2} Aguc) B3 718 AR ATzt 715 F
A st Bag vioke o Aol obF
E 7Hgo) AF5™ 7 geldA stz e o
e 2o Be xRd o A3 st 8% A
22 Atgsdrt

yo3ape AT 25 AFUEE Aleldl Y9
Aol & ZAATIRA 52 713 E dFIA Fosh]
sl 715el A% 5 EF0HEe] 2 AFE ok H
£ goA QAo wrlEE W 9 o
P og Rghae] RALSE AFSHE YAE
Aoz Azsla 9lov, A7yl oshd weA o
AN g ez Jeidz ot o(2004)S ¥
wSEae] A9E 352 {(p0.0)3A xuy vl
glevt, & A7old yFagd fofgdel A o
okeH(p=0.08). =3 2(1997) € FEFF] FAL
42 AF5YHo| FL Aoz nusHA FEFFS
Uo7t AAR4E ebFape] d¥e] A viAx, o)
7} BoldE pdFae] 3L oixle ez A
b, Ao o] &HUY AdelMe ATt
Ze] AxE 33| A=A iz 3% v} Sk
2 dpaxe +94(p>0.05) AdAT 800m 7
FAd A RFak 1kg F7H Wl AFEE
£ 0.08:0.04%7} oA Aoz vehix gled
ol ko2 o @& A o AR} FET 8
g 7oz AlgsAc

Table 2. Analysis of variance for the fixed
model of racing speed.

Source DF Sl\(;ls ‘;?e FValue p
Model 51  74.09 21.09 <0.0001
track condition 3 1582 450 0.004
season 3 9.77 278  0.041
individual 43 70.87 20.18 <0.0001
handicapped weight 1 1087 3.09 0.0793
Error 397 351
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Table 3. Estimates of the fixed effects and the
regression coefficient of handicapped weight
in the model of racing speed in second.

Table 4. Estimates of individual performance
of racing speed for the 800m of racing
distance in Cheju horse.

Item Estimates S.E.  Pr) |t
common mean 72.41
race track condition
humid 049 1029 0.0943
poor 040 *0.21 0.0511
good 031 015 0.0434
saturated 0.39 £0.30 0.1970
season
Mar - May 040 *0.25 0.1095
Jun - Aug .18 *0.22 0.4074
Sep - Nov 033 $0.23 0.1497
Dec - Feb 0.25 *0.23 0.2746
HWT 0.08 *0.04 0.0793
*HWT, handicapped weight
AFoke]l  800m AFEEE  H75H(common

mean, 72.41)e ¥]dl -7 33+0.63%(reliability
0.97)7F =& AFE  7.15:0.63%(reliability
0.95)7} A5 ANAARA AFEE  AAR}ols}
14.4824 EAF 712 & Jepdrl. ol 9(2004)°]
Badt Haedy AA7E 68.75%, HATH AL
T77.20%2 1 zo]7} 8.45%9 Zxc} /WA7e] o)
7F " ok ole AESA 7|7ke] HojAd e} o}
4 T4 MAS A Arr2e] FAHT Y=
Aol 1 9o AL} B 254 800 m AF
AlelA ATl 7 FL& 4L 65.08% olgdx,
7HE 953 $2 79.4822 BAEcHTable 4).

Registered  Sex Birth Estimate +S.E

code vear  {seconds) Reliability
Common mean 7241 +£1.87
F03068F4 F 1997 034 1.3 0.81
P99009M1 M 1998 068 =0.32 0.99
F03012F4 F 1999 138 #1.35 0.81
P99012M1 M 1998 -7.33 +0.63 0.97
P02017M1 M 2001 377 0.60 0.9
F03064F3 F 2000 -280 *0.9 0.89
F03059F3 F 1997 083 +0.95 0.89
P02038M1 M 2002 174 086 0.91
F02033F3 F 1989 -459 *1.09 0.86
P99008M1 M 1998 -153 043 0.98
P02020M1 M 2002 276 072 0.94
F02038F4 F 1996 -001 09 0.89
P02017M1 M 2002 031 =*1.10 0.86
P00028M1 M 2000 437 *0.72 0.94
P01003M1 M 2001 097 *0.77 0.93
P02005M1 M 2002 269 %085 0.91
F03039F4 F 1999 -477 +0.56 0.97
F02035F3 F 1998 -166 055 0.96
P02012M1 M 2002 151 085 0.91
F03028F3 F 1998 -245 =057 0.96
F02039M4 M 1994 -346 041 0.98
F04010F3 F 1993 040 £1.90 0.81
P01012F1 F 2000 171 =051 0.97
P02018M1 M 2002 409 064 0.95
F03032F3 F 1997 -206 058 0.96
P0O0006F1 M 2000 163 %041 0.98
P02001M1 M 2002 715 064 0.95
F04031F1 F 2000 -141 *1.34 0.81
F02032F3 F 1993 083 086 0.9
P01042M1 M 2001 276 20.60 0.96
P00031M1 M 2000 197 %060 0.96
P99005M1 M 1996 -3.37 £0.38 0.98
PO0009M1 M 2000 003 =055 0.96
P02003M1 M 2002 -1.08 095 0.89
F02027F4 F 1991 -226 =047 0.97
P02011M1 M 2002 337 068 0.94
P02006M1 M 2002 -065 *1.09 0.86
P99007M1 M 1998 -280 *0.34 0.99
P00027F1 M 2000 -228 041 0.98
F03065F3 F 1995 -268 *0.60 0.96
F02026F4 F 1993 -223 %085 0.91
P02031M1 M 2002 149 =0.72 0.4
F02025F2 F 1995 143 =*0.53 0.97
F03013F4 Fo1999 49 =£1.10 0.86
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Table 5. Analysis of variance and expected
variance components for the estimation
of repeatability in Cheju horse.

Source DF

MS  Expected Variance

Between individuals 39 90.09  do‘w + 10.883%
Within individual 440 3.72 o’

Repeatability = 0% / (0°s + 0°w) = 0.68

FAHe AR ge 2 AFHT e 800m ATE
Holl gt AL 0682 g ¥A Jehiz Qg
t}(Table 5). ol 2¥(2004)°] 1452 Heilx 20974
9] 712ogRe ¥4 B3t AFul AT A7t
ukEo] 0522 A A el A 2 X4t
Villela $(2002)& Quarter horse EZ<X AFE
9] fAvSE Bwshdd §¥2 0.17°1%x v
2 0.552 B33 v} glch H Arnason(1999)-2
standard-bred trotter® AF5=E H7ISPHA
AHE 0.3022 B9 vl g} o]E9 BuE ZHA
& Eobd, ATl 800m AFETY uHEHo| FA
Yehdojzle f33o] o)s) o] AjMle g Frive
AREA = o} AFuke] 800m AFEEel it
FAHL ukEH(r=0.68)9 W HEAA = doE F
AE Aoz Azt

2 of

AFote] AF5Yel A3 FEAH} A &
ZARIAE dotrwal AFFetglA 800m ATl ol
LAY 445248 A 448 7| Bo] Ao o)
st FEAY, AR AN A (fixed
effect) 9} 453 FH¥(covariate)S AT =
¥e AAslw 2 AFAEL SASY GLMLE #A45
Art.

EAA myel 3 FARRAAY $HAINA F2A
el(p<0.01), AA(p<0.05)2 A fixed effect)
oA frelide] A=gler, HdF(handicapped
weight)el didt 3A9] folAd2 QA=A wodch
(p=0.08).

AFute] 800m AFAHEY FEEe A3 HaA
& FEe 72,4123 UG AF2AAAA o
% (humid)®l ZAH A= HFH (72,41 -0.49%
v} felstA 2Rk e Jepded dgeRE o
3.(-0.30), =340.39), £30.40)9 woz B3}
A A48tz sk A" A= -0.40 ~ 0.33%
o] Wz EAH(-0.40)°) AFE=el M4 #EHA
Agstw sz, oS 4%(-0.18). 7A&(0.25).
7H(0.33) «22 Jepdtt AlFete] 800m AFE
o Aol 14.482 ) ZA HoF vepdrd
71 w2 A7 65.08% 19z, 71 45’ 2
79.48%2 ¥A=At. 800m AFS= oigt AF
olo] uhEHe (.682 FA =)
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