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Estimates of Standard Growth Performance of Cheju horse
by Gompertz Growth Curve Function

Young Hoon Yang
Dept. of Animal Biotechnology. Cheju National University

ABSTRACT

The growth performance of Cheju horses in growing periods was reevaluated by the fitting of Gompertz
growth curve model with 1322 records of body measurements. The time of maximum growth was in the age
of two to three years old. Body growing of Cheju horses was completed at the age of five. Estimated values
of female and male at the age of five were 119.2 and 122.0 cm for withers height. 121.0 and 122.9 c¢m for
rump height. 122.7 and 122.3 em for body length. respectively. Results showed that the estimate of withers
height was higher than that of rump height and the differences between the estimates of withers height and
rump height were in the range 1 - 2 cm. There was no differences in the estimates of body measurements
between female and male horses in growing periods. but the withers height. back height and rump height
were slightly larger than those of female horse at the age of five. For the back depression of Cheju horses.
the differences between withers height and back height were in the range 3.7 - 3.8 cm. and the differences

between rump height and back height were in the range 4.7 - 5.4 cm at mature.
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Table 1. Number of records.

Age(month) Female Male Total
1 51 57 108
6 110 141 251
12 58 45 103
18 24 28 52
24 80 5l 131
36 108 58 166
48 64 41 105
60 45 12 57
Over 72 306 43 349
Total 846 476 1.322
AT F¥L2 dgFd 22 Gompertz ¥
AH8-3HE o Horgan. 1995).
Y = A + C*EXP(-EXP(-B(X-M)))
A SFeHgk(lower asymptote)
C : Hd Z7}Z(upper asymptote)
M AE&EE7 718 mE Al
(time of maximum growth)
B : A& (growth rate)
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Table 2. Coefficient estimates of Gompertz equation
by traits and sex.

Trait Sex A C B M
Withers height(tWH)  female 8378 3539 (.144 561
male 8286 3902 0.131 6.5

Bodv length(BL) female 7449 4797 0166 548
male 7493 4738 0184 385

Back height(BH) female 8192 3351 0.167 527
male  8L00 3715 0143 6.23

Rump height{RH) female 8591 3484 0179 49
male 8499 3752 0162 591

Chest girth(CG) female 8483 6151 0.089 7.01
male 8282 6151 Q115 7.03

Chest depth(CD) female 3005 2735 0115 6.33
male 2809 2974 0126 615

Chest width(CW) female 1572 1497 0061 10.16
male 1540 1631 0030 1166

Head length(HL) female 3048 1642 0121 530
male 2943 1879 0123 583

Back width(BW) female 1926 2197 0121 6.82
male 1925 2198 0122 727

Rump width(RW)  female 1936 1971 0083 7.93
male 1838 2068 0.089 7.87

Rump length(RL) female 2566 1274 0149 5.27
male 2579 1242 0183 6.42

Shank circumference(SC) female 993 561 0116 2.23
male 990 65 0104 339
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Table 3. Growth performance of Cheju horses by Gompertz Gorwth Curve.

Age WH(A ) BL(A %) BH(¥ 1) RH(a 1) CG(E) CD(&4)
(month) F M F M F M F M F M F M

1 86.3 84.9 773 76.6 84.1 83.1 86.9 86.9 91.0 86.6 32.3 30.5

2 89.3 87.8 81.8 81.3 87.3 86.2 90.2 90.2 944 90.7 342 32.7

3 92.1 9%0.5 85.8 85.5 90.2 88.9 93.3 9.3 97.6 94.5 359 34.7

4 94.6 93.0 89.5 89.2 92.8 915 9.1 96.1 100.6 98.0 37.6 36.6

5 96.8 9.3 92.8 92.6 9.1 93.8 98.6 98.6 103.4 101.4 39.1 38.3

6 9.9 97 4 9.7 95.7 97.2 96.0 100.9 100.9 106.1 104.4 40.5 39.8

7 100.8 9.4 93.4 93.4 9.1 979 103.0 103.0 108.6 107.3 418 413

8 102.5 101.2 100.8 100.9 100.8 9.7 1048 104.8 1109 110.0 430 426

9 104.0 102.9 103.0 103.1 102.3 101.3 106.6 106.6 1131 1125 441 439
10 1054 104.4 105.0 105.1 103.7 102.8 108.1 108.1 1152 1148 45.1 45.0
11 106.7 105.8 106.8 106.9 104.9 104.2 109.5 109.5 117.1 1169 46.1 46.0
12 107.9 107.2 108.4 108.5 106.0 1054 110.8 110.8 1190 1189 46.9 47.0
13 108.9 108.4 109.8 109.9 107.0 106.6 112.0 112.0 120.7 120.8 478 479
14 1099 109.5 111 111.2 107.9 107.6 113.0 113.0 122.3 1225 48.5 48.7
15 1108 110.5 1123 112.4 1087 108.5 114.0 1140 1238 1241 49.2 49.4
16 111.6 111.4 1133 1134 109.4 109.4 114.8 1148 1252 1256 498 0.1
17 1123 1123 114.3 114.4 110.1 110.2 115.6 115.6 126.6 127.0 50.4 50.7
18 112.9 1131 1151 115.2 110.6 1109 116.3 1163 1278 128.3 91.0 al.3
19 1135 1138 1159 1159 111.2 111.6 117.0 117.0 129.0 1295 515 219
2 1141 1145 116.6 116.6 111.6 112.2 117.5 117.5 130.1 130.6 919 324
21 1146 115.1 1172 117.2 112.0 1127 1181 118.1 1311 131.7 52.3 52.8
22 1150 1157 1178 117.7 112.4 113.2 118.5 1185 1321 1326 527 53.2
23 1154 116.2 1133 113.2 112.7 1137 119.0 119.0 133.0 1335 531 53.6
24 LS8 116.7 1187 1187 113.0 114.1 119.4 119.4 1339 1343 934 33.9
25 116.1 117.2 119.1 119.0 1133 1145 1197 1197 1347 135.1 537 243
26 116.4 117.6 1195 1194 1135 1148 120.0 1200 1354 135.8 94.0 54.6
27 1167 118.0 119.8 119.7 1138 115.1 120.3 120.3 136.1 136.5 54.3 4.8
2 1169 118.3 120.1 120.0 114.0 1154 120.6 120.6 136.8 137.1 545 35.1
29 117.1 118.6 120.4 120.2 1141 1157 1208 120.8 1374 137.7 948 95.3
30 1173 1189 120.6 120.4 1143 1159 121.0 121.0 137.9 1382 55.0 23.5
31 175 119.2 1209 120.6 1144 116.1 1212 1212 1385 138.7 55.2 20.7
32 1177 1195 121.0 120.8 1145 116.3 121.4 121.4 139.0 139.1 353 5.9
33 1178 19.7 1212 121.0 1147 116.5 1215 121.5 139.5 139.6 35.5 56.0
34 118.0 119.9 121.4 1211 1148 116.7 1217 121.7 1399 140.0 35.6 96.2
39 1181 120.1 1215 121.3 1148 116.8 121.8 1218 1403 140.3 3.8 56.3
36 118.2 1203 1216 121.4 1149 117.0 1219 1219 140.7 140.7 559 9.5
37 118.3 120.4 1218 121.5 1150 117.1 122.0 122.0 141.1 141.0 6.0 56.6
38 1184 120.6 1219 1216 1151 117.2 1221 1221 1414 141.3 36.1 a6.7
39 118.5 120.7 122.0 121.6 1151 117.3 122.2 1222 14138 141.5 36.2 6.8
40 1185 1209 122.0 121.7 1152 1174 1223 1223 1421 141.8 96.3 26.9
41 118.6 121.0 1221 1218 1152 1175 122.4 122.4 1423 1420 56.4 56.9
42 1187 1211 12222 1218 1153 117.6 122.4 1224 142.6 142.2 36.5 97.0
43 118.7 1212 1222 121.9 1153 117.6 122.5 1225 1428 142.4 6.6 971
4 118.8 121.3 1223 121.9 1153 177 122.5 1225 1431 142.6 6.6 9.2
45 1188 121.4 122.3 122.0 1154 117.7 122.6 1226 1433 1428 96.7 97.2
46 118.9 1214 122.4 122.0 115.4 117.8 1209 1226 1435 143.0 96.7 7.3
4 118.9 121.5 1224 1221 1154 117.8 120.9 1227 1437 1431 26.8 1.3
48 118.9 121.6 122.5 122.1 1154 117.9 120.9 1227 1439 143.3 36.9 o714
49 119.0 121.6 122.5 1221 1155 117.9 1209 1227 144.0 1434 26.9 R
50 119.0 121.7 1225 122.1 1155 118.0 1209 122.8 1442 143.5 56.9 a7 d
51 119.0 1217 1225 122.2 1155 118.0 1209 1228 1443 143.6 57.0 97.5
32 119.1 1218 122.6 122.2 1155 118.0 121.0 1228 144.5 143.7 5.0 519
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Table 3. Continued.
Age WH(A32) BL(# %) BH(uj} ) RH(x31) CG(FH) CD(EA)
(month) F M F M F M F M F M F M
33 119.1 121.8 122.6 122.2 1135 118.1 121.0 122.8 144.6 143.8 57.0 57.5
34 119.1 1219 122.6 122.2 113.5 118.1 121.0 1229 1447 143.9 57.1 57.6
35 119.1 1219 1226 122.2 115.5 118.1 121.0 1229 144.8 144.0 7.1 57.6
a6 119.1 121.9 1226 122.2 1155 118.1 121.0 1229 1449 144.1 571 57.6
bYi 119.1 122.0 1227 122.2 115.6 118.2 121.0 1229 143.0 144.1 571 57.6
78 119.2 122.0 1227 122.3 115.6 118.2 121.0 1229 145.1 144.2 7.2 57.6
59 119.2 122.0 1227 122.3 115.6 118.2 121.0 1229 145.2 144.2 572 5T
60 119.2 122.0 1227 1223 115.6 118.2 121.0 1229 145.3 144.3 57.2 57.7
6l 119.2 122.1 1227 122.3 115.6 118.2 121.0 123.0 145.4 144.4 51.2 Y
62 119.2 122.1 122.7 122.3 115.6 118.2 121.0 123.0 1454 1444 57.2 Y
63 119.2 122.1 1227 122.3 115.6 118.2 121.0 123.0 1455 1444 57.3 5T
64 119.2 122.1 122.7 122.3 115.6 118.2 121.0 123.0 145.6 1445 57.3 30T
65 119.2 122.1 122.7 122.3 115.6 118.3 121.0 123.0 145.6 1445 573 507
66 119.2 122.2 1227 122.3 115.6 118.3 121.0 123.0 145.7 144.6 573 308
67 119.2 122.2 1227 122.3 115.6 118.3 121.0 123.0 145.7 1446 503 578
68 119.2 122.2 122.7 1223 115.6 118.3 121.0 123.0 145.8 1446 7.3 578
69 119.2 122.2 122.7 122.3 1156 118.3 121.0 123.0 145.8 1447 503 578
70 119.2 122.2 1227 122.3 1156 118.3 121.0 123.0 145.9 1447 57.3 378
71 119.2 122.2 1227 1223 115.6 118.3 121.0 123.0 145.9 1447 o973 378
72 119.2 122.2 1227 122.3 115.6 118.3 121.0 123.0 146.0 1447 7.3 .8
90 119.3 1223 1228 122.3 115.6 118.3 121.0 123.0 146.3 144.9 574 37 .8
Table 3. Continued.
Age CW(EE) HL(5%) BW(a%) RW(x %) RL(2%) SC(A &2
{month) F M F M F M F M F M F M
1 178 169 32.1 31.2 20.5 20.3 21.2 20.2 26.9 26.2 114 114
2 182 174 334 326 22.1 21.8 2.2 21.3 279 27.0 11.8 11.8
3 18.7 18.0 345 38 23.6 23.2 23.1 22.3 28.9 78 121 12.1
4 1.2 185 35.6 35.0 249 245 24.0 23.3 208 28.6 120 12.5
5 166 19.0 36.5 36.1 26.1 2.7 249 24.2 30.6 29.5 12.7 12.8
6 20.0 194 374 371 27.3 26.9 25.7 25.1 313 30.3 13.0 13.0
7 20.4 199 38.2 38.0 28.4 279 26.4 259 320 31.1 13.2 13.3
e} 20.8 20.3 39.0 38.9 29.3 28.9 271 26.7 326 319 13.4 13.6
9 21.2 20.8 396 39.6 30.3 298 278 274 332 32.6 13.6 138
10 215 21.2 40.3 40.3 311 30.7 284 28.1 337 33.3 138 14.0
11 21.9 21.6 40.8 41.0 319 314 29.1 28.7 34.1 339 13.9 4.2
12 22 219 413 41.6 326 32.2 29.6 29.3 34.5 34.4 14.1 144
13 225 22.3 41.8 421 33.3 328 30.2 29.9 349 34.9 14.2 145
14 229 226 423 42,6 339 335 30.7 304 35.2 35.3 143 147
15 23.2 23.0 42.6 43.1 345 341 311 30.9 355 35.7 144 148
16 234 233 43.0 43.5 35.0 34.6 31.6 314 35.8 36.0 45 14.9
17 237 23.6 433 439 355 35.1 320 319 36.1 36.3 4.6 15.0
18 24.0 23.9 43.6 44.2 36.0 35.6 324 323 36.3 36.6 4.7 15.2
19 24.3 24.2 43.9 446 364 36.0 328 327 36.5 36.8 14.8 15.3
20 245 245 44.2 449 36.8 36.4 33.2 331 36.7 370 14.8 15.3
21 24.8 24.7 444 4.1 371 36.7 33.5 334 36.9 301 149 154
2 25.0 25.0 44.6 454 374 371 338 338 370 373 14.9 155
23 0.2 25.2 448 5.6 378 374 34.1 341 371 374 15.0 15.6
24 25.4 25.5 45.0 45.8 38.0 R 344 344 373 3r5 15.0 15.6
25 5.7 25.7 45.1 46.0 38.3 38.0 47 347 374 376 15.1 157
26 25.9 25.9 45.3 46.2 38.5 38.2 34.9 349 379 307 15.1 15.8
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Table 3. Continued.

Age CW(EE) HL(F2) BW(8 %) RW(2Z) RL(22%) SCa#4)

(month) F M F M F M F M F M F M
2 26.1 26.1 454 46.3 38.8 38.4 35.2 35.2 376 307 15.1 15.8
28 26.2 263 455 46.5 39.0 38.7 35.4 354 317 378 15.2 15.9
29 26.4 26.5 45.6 46.6 39.2 389 35.6 0.7 377 378 15.2 15.9
30 26.6 26.7 45.7 46.7 39.3 39.0 35.8 359 378 379 15.2 159
31 26.8 26.9 458 46.8 39.5 39.2 36.0 36.1 379 379 15.2 16.0
32 26.9 200 459 470 39.6 39.4 36.2 36.3 379 38.0 15.3 16.0
33 271 272 46.0 $7.0 39.8 39.5 36.4 36.4 38.0 38.0 153 16.0
34 272 274 46.0 7.1 39.9 39.7 36.5 36.6 38.0 38.0 15.3 16.1
H 274 205 46.1 47.2 40.0 39.8 36.7 36.7 3.1 38.0 153 16.1
36 205 27 46.2 473 40.1 399 36.8 36.9 3.1 38.0 153 16.1
37 27 273 46.2 473 40.2 40.0 369 370 3.1 3.1 153 16.2
38 208 219 46.3 474 40.3 40.1 371 37.2 382 3.1 153 16.2
39 279 23.1 46.3 475 40.4 40.2 37.2 373 382 38.1 154 16.2

40 2.0 282 46.4 475 40.5 40.3 37.3 374 38.2 38.1 154 16.2
41 2.2 283 46.4 476 40.6 40.4 374 375 38.2 38.1 154 16.2

{2 2.3 284 46.4 47.6 40.6 40.4 375 37.6 38.3 38.1 154 16.2
43 28.4 28.5 46.5 476 40.7 40.5 376 377 383 38.1 154 16.3
4 285 286 46.5 407 40.8 40.6 7.7 378 38.3 3.1 154 163
4 28.6 28.7 46.5 77 40.8 40.6 378 379 38.3 38.1 154 163
46 287 28.8 46.5 77 409 40.7 379 38.0 38.3 3.1 154 163
47 28.8 28.9 46.6 4738 40.9 40.7 379 38.0 38.3 3.1 154 16.3
48 28.9 29.0 46.6 478 40.9 40.8 38.0 38.1 38.4 38.1 154 163
49 23.9 29.1 46.6 478 41.0 40.8 38.1 38.2 38.4 38.1 154 16.3
50 29.0 29.2 46.6 478 41.0 40.8 38.1 38.2 38.4 38.1 154 16.3
a1 291 29.3 46.6 478 41.0 40.9 38.2 383 38.4 38.1 154 16.3
52 2.2 294 46.6 479 41.1 40.9 38.2 38.4 38.4 3.1 154 16.3
53 293 294 46.6 479 41.1 40.9 33.3 38.4 38.4 38.1 15.4 163

o4 29.3 20.5 46.7 47.9 411 41.0 38.3 38.5 38.4 38.1 15.4 16.3
55 29.4 296 46.7 479 41.2 41.0 38.4 38.5 384 35.1 154 16.4
56 295 29.6 46.7 47.9 412 41.0 384 38.5 38.4 381 154 16.4

a7 295 20.7 46.7 479 412 41.0 3.5 386 38.4 38.1 154 16.4
o8 296 26.8 46.7 479 41.2 41.1 38.5 38.6 33.4 381 154 164
59 29.6 29.8 46.7 479 41.2 41.1 38.6 38.7 38.4 3.1 154 164
60 29.7 28.9 46.7 48.0 412 41.1 38.6 38.7 38.4 38.1 154 16.4
61 20.8 299 46.7 48.0 413 41.1 38.6 38.7 384 38.1 154 16.4
62 29.8 30.0 467 48.0 413 41.1 38.6 38.8 38.4 38.1 154 16.4

63 29.9 300 46.7 48.0 413 41.2 38.7 38.8 38.4 38.1 154 16.4
64 29.9 30.1 46.7 48.0) 41.3 412 38.7 J8.8 38.4 38.1 154 16.4

63 30.0 30.1 46.7 8.0 413 41.2 38.7 38.8 38.4 38.1 154 16.4
66 30.0 30.2 46.7 48.0 413 41.2 38.8 389 38.5 3.1 154 16.4
b7 30.0 30.2 46.7 48.0) 413 412 33.8 389 38.5 38.1 154 164
68 30.1 30.2 46.7 48.00 41.3 412 38.8 389 38.5 38.1 154 164
69 30.1 30.3 46.7 48.0 41.3 412 38.8 38.9 38.5 38.1 154 164
70 30.2 30.3 46.7 480} 414 412 38.8 38.9 38.5 38.1 154 16.4

71 30.2 30.3 46.7 4.0 41.4 412 38.9 39.0 38.5 38.1 154 16.4
2 30.2 30.4 46.7 48.0 414 41.2 38.9 39.0 38.5 38.1 154 16.4
% 30.7 30.8 46.8 48.0 414 41.3 39.1 39.2 38.5 38.1 154 16.4

1179 em & 2 A1 1279, AF 1305 Wz em 7F O &2 AP 5-8cm 7F Zou wingd

1176, 3131 1214 em of Hls] 299 AEs 4 -5 Aile 1 -4em = 0 & Ao FPHL Uk
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