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ABSTRACT This study aimed to identify the growth performance of Korean indigenous chicken pure-line by sex and twelve
strains conserved in Poultry Research Institute, National Institute of Animal Science, Rural Development Administration. The
effect of sex and strain on body weight was significantly different in every period, with males being heavier in all periods
than females. In the case of biweekly weight gain, the tendency to increase rapidly from birth to six weeks old, and to decrease
in the period from twelve to fourteen weeks old was common across all sex and strains. Depending on sex and strain, there
were significant differences in age and the number of peaks. Regardless of sex and strain, the determination coefficient and
adjusted determination coefficient showed high goodness of fit (99.1~99.9%) to growth functions. However, for each model,
the goodness-of-fit had variations by sex and strains. von Betalanffy function had the best fit to growth curves in all the female
strains except strain D. On the other hand, Gompertz function had the best fit for all the male strains except strain C. Logistic
function showed the lowest goodness-of-fit in all sex and strains. Mature weights were in the order of von bertalanffy,
Gompertz, and Logistic models, while growth ratio and maturing rate followed the order of logistic, gompertz, and von
bertalanfty functions. This information could be useful for Korean indigenous chicken management and designing
crossbreeding tests and breeding programs.

(Key words: Korean indigenous chicken, body weight, weight gain, growth curve)
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Table 1. Number of birds for modeling growth curve in Korean indigenous chickens
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Number of birds

Breed Strain Feather color
Female Male Total
S Brown 37 40 77
Cornish
H Black 45 36 81
C Brown 42 41 83
Rhode Island Red
D Brown 46 38 84
R Red-brown 38 39 77
Y Yellow-brown 43 39 82
Korean Native Chicken G Grey-brown 39 42 81
W White 44 41 85
L Black 45 43 88
F White 47 34 81
White Leghorn
K White 42 37 79
Silk (0] Black 45 37 82
Total 513 467 980
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Table 2. Equations of growth curve functions for Korean indigenous chicken

Functions Equations”
Gompertz ” R
Von Bertalanffy all—pe" f?

Logistic

y=all—pe )"

DY, is the corresponding weight at time t; a, asymptotic live body weight(g); B, the log-function for the proportion of the asymptotic
mature weight to be gain after birth(wk); y, a constant scale that is proportional to the overall growth rate(wk).
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Table 3. Body weights of Korean indigenous chickens by sex and strains

B 5 . Weeks
reed Strain
0 4 8 12 16
Male
COR S 45+0.5° 708+7.5° 1,880+21.4° 2,971+42.7° 3,480+46.6"
H 44+0.5° 652+10.7° 1,686+29.2° 2,797+36.1° 3,318+41.7°
RIR C 42+0.4° 329+4.3% 898+10.2¢ 1,555+15.6% 2,099+19.9°
D 4340.4° 316+3.3¢ 900+13.1% 1,590+15.7 2,036+18.2°
R 39+0.6° 364+4.7° 949+13.9° 1,647+26.1° 1,982437.7<
Y 36+0.5° 31845.4% 789+15.2¢ 1,375+25.7" 1,761£27.9°
KNC G 35+0.4° 288+6.0¢ 727+14.38 1,231+28.0" 1,544+31.9¢
w 35+0.41 292:+4.2¢ 737+12.7¢ 1,282+22.2¢ 1,639+29.3f
L 39+0.5¢ 325+4.1¢ 820£14.4° 1,476+29.3° 1,850+41.0¢
F 4340.4° 310+3.4° 809+9.9" 1,369+19.2% 1,663+23.1°
WL K 4240.5¢ 300+4.3% 796+12.5" 1,325+17.4 1,626+23.0°
SILK O 35+0.4" 304+5.18 764+13.7¢ 1,319+20.1¢ 1,694+24.5"
Female
COR S 4440.5 636+9.7 1,560+20.5 2,264+30.9 28174314
H 43+0.6 58449.5 1,422+19.0 2,110+22.9 2,662+32.5
RIR C 41204 27945.6 742+15.6 1,179+14.7 1,506+20.9
D 42+0.4 278+4.0 733+8.7 1,231+11.2 1,597+22.9
R 37+0.4 319+4.0 758+11.7 1,213+19.0 1,529+29.2
Y 35+0.5 289+4.6 682+13.4 1,068+18.6 1,379+24.7
KNC G 35+0.4 266+4.8 602:+12.1 912+17.2 1,127425.1
W 34+0.4 263+3.4 628+11.3 983+19.3 1,276+28.2
L 38+0.4 300+3.8 748+10.0 1,197+16.8 1,578+26.5
F 42+0.4 286+4.9 683+10.5 1,021+12.5 1,333+17.9
WL K 42404 275£5.2 661x12.5 1,032+16.5 1,305+19.6
SILK O 34+0.4 260+3.7 602+9.3 976+16.0 1,240+22.3
P-vlaue
Sex <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Strain <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Values are meantstandard error.

*¢ The different letters of superscript within column significantly differ.
D Cor, Cornish; RIR, Rhode Island Red; KNC, Korean Native Chicken; WL, White Leghorn; SILK; Silky Breed.
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Table 4. Biweekly weight gain of Korean indigenous chicken by sex and strains
Breed" Strain - Weeks
0-2f 2-4° 4-6° 6-8° 8-10° 10-12° 12-14° 14-16*
Male
S 224+4° 440+5° 639+10° 533+12° 642+14° 448+31° 251+26° 259+20°
COR H 20145 407+7° 552414 489+15¢ 584+13° 518+14% 235+14" 271417
C 9742° 189+3¢ 302+5° 268+6° 3717 28648 270+5° 274+12°
RIR D 94+2° 179+2¢ 29745 287+11° 35246 344+8° 254+8° 186114
R 116£2° 209+3¢ 303+6° 282+9° 33148 365+11° 203+10° 132+14°
Y 106+2° 176+4° 269+7° 202+10° 32448 262+9° 209+10° 176+11¢
KNC G 9842° 155447 23546° 204+6° 295+10° 209+13° 199:10° 113+48°
W 94+2" 1633 232+6™ 2137 207+8° 247+10° 219+9¢ 139+11°
L 107428 17943 2656° 229+9¢ 34448 312413 201+9° 173+15F
F 109+2¢ 15942° 25148 247+11° 303+7° 25748 15613 138+10°
W K 91+2¢ 167+3° 25145% 246+7° 256+6™ 269-+8" 150+8° 148+10°
SILK 0 102:£2° 167+3¢ 2368 22549 312+9° 24318 21447 161+12¢
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Table 4. Continued
Breed" Strain Weeks
0-2f 2-4¢ 4-6° 6-8° 8-10° 10-12¢ 12-14° 14-16°
Female
S 21144° 380+7° 51548 410£9° 393+10% 311+9¢ 22040° 324+12¢
COR H 19945° 342+8¢ 438+9° 400£9° 372+11° 315+12¢ 236+8° 317+12¢4
C 7942 158+4° 23246 231+10° 225+8° 21244 129+5¢ 198+12°
RIR D 84:42° 152434 237+4° 218+7° 262+4° 23545 198+10° 168+13¢
R 105+2¢ 177+43¢ 202+6° 215+7° 25546 204+7° 99:+14¢ 218+16°
Y 99:£2° 155+3¢ 211+6° 180+6™ 216+5° 17126 120£7° 190£10°
KNC G 91+2° 140+3 174£5° 1605 148+5% 16545 93:+4° 122+14¢
W 87+2¢ 14242¢ 18645 1807 183+6" 1729 13146° 163+10°
L 10142° 16143° 232447 21745 224447 22546 153+7° 2274117
F 100£2° 145+3¢ 20745 19045° 169+4° 170+4° 100+4° 21147
W K 8742° 14624 203+6° 18347 1806 191+6° 130£10° 143+15°
SILK o) 89+2° 13742 193+3° 148+7° 205+5° 166+7° 126+8° 146+11°

Values are meantstandard error.

*€ The different letters of superscript within column significantly differ.
Y Cor, Cornish; RIR, Rhode Island Red; KNC, Korean Native Chicken; WL, White Leghorn; SILK; Silky Breed.
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Fig. 1. Phonotypic correlation between biweekly body weights (BW) and weight gains (WG) in Korean indigenous chicken. BW, body

weight; WG, weight gain.
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Table 5. Good-fitness of growth curve model by sex and strains in Korean indigenous chicken

Strain R? ? adj.R? AIC
train - - -
Gomp Von Logi Gomp Von Logi Gomp Von Logi

Female
S 99.7 99.8 99.2 99.7 99.8 99.2 3,552 3,417 3,900
H 99.7 99.8 99.2 99.7 99.8 99.2 4,261 4,113 4,662
R 99.5 99.5 99.2 99.5 99.5 99.2 3,411 3,399 3,577
Y 99.7 99.8 99.3 99.7 99.8 99.3 3,556 3,486 3,864
C 99.7 99.7 99.3 99.7 99.7 99.3 3,635 3,628 3,879
D 99.8 99.8 99.6 99.8 99.8 99.6 3,768 3,827 4,073
F 99.6 99.7 99.1 99.6 99.7 99.1 4,014 3,919 4315
K 99.6 99.6 99.3 99.6 99.6 99.3 3,621 3,610 3,815
O 99.7 99.7 99.4 99.7 99.7 99.4 3,655 3,622 3,915
W 99.7 99.8 99.4 99.7 99.8 99.4 3,564 3,497 3,886
G 99.6 99.7 99.3 99.6 99.7 99.3 3,201 3,162 3,430
L 99.8 99.8 99.4 99.8 99.8 99.4 3,776 3,668 4,152

Male
S 99.7 99.7 99.5 99.7 99.7 99.5 4,058 4,114 4,243
H 99.8 99.8 99.6 99.8 99.8 99.6 3,417 3,494 3,644
R 99.8 99.7 99.7 99.8 99.7 99.7 3,447 3,554 3,521
Y 99.8 99.7 99.6 99.8 99.7 99.6 3,385 3,429 3,562
C 99.9 99.9 99.6 99.9 99.9 99.6 3,480 3,466 3,856
D 99.9 99.8 99.8 99.9 99.8 99.8 3,170 3,311 3,342
F 99.8 99.6 99.7 99.8 99.6 99.7 2,927 3,043 2,956
K 99.9 99.8 99.7 99.9 99.8 99.7 2,943 3,059 3,161
O 99.8 99.7 99.6 99.8 99.7 99.6 3,155 3,225 3,300
w 99.8 99.7 99.7 99.8 99.7 99.7 3,488 3,573 3,629
G 99.7 99.7 99.6 99.7 99.7 99.6 3,592 3,682 3,699
L 99.7 99.6 99.7 99.7 99.6 99.7 3,839 3,931 3,913

V'S, Brown Korean Cornish; H, Black Korean Cornish; R, Red-brown Korean Native Chicken; Y, Yellow-Brown Korean Native Chicken; C, D,
Korean Rhode Island Red; F, K, Korean White Leghorn; O, Ogol; W, White Korean Native Chicken; G, Grey-Brown Korean Native Chicken;
L, Black Korean Native Chicken.

2 R%, coefficient of determination; adj.Rz, adjusted coefficient of determination; AIC, akaike information criterion.
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Fig. 2. Growth curves of Korean indigenous chicken by sex, strains and functions from hatch to 16 weeks of age. S, Brown Korean
Cornish; H, Black Korean Cornish; R, Red-Brown Korean Native Chicken; Y, Yellow-Brown Korean Native Chicken; C, D, Korean
Rhode Island Red; M, male; F, female; GOMP, gompertz function; VONB, von bertalanffy function; LOGI, logistic function; OBS,

observation.
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Table 6. Estimation of growth curve parameters using three functions in twelve Korean indigenous chicken pure lines by weeks

Male Female
Strain”  Function”
a + se. B =+ se. ¥ * se. a =+ se. B =+ se ¥ * se.
GOMP 3,940+62.4 4.25+0.071 0.23+0.005 3,173+40.3 3.6140.027 0.20+0.003
S VONB 4,269+78.6 0.88+0.012 0.17+0.005 3,471+49.2 0.77+0.005 0.15+0.003
LOGI 3,550448.2 20.540.551 0.40+0.007 2,831433.8 14.97+0.213 0.36+0.004
GOMP 3,926+78.4 4.17+0.039 0.21+0.004 3,115+50.7 3.5940.025 0.1940.002
H VONB 4,375+126.5 0.85+0.006 0.15+0.004 3,476+67.8 0.77+0.004 0.1440.002
LOGI 3,446+48.3 20.58+0.439 0.38+0.005 2,725437.2 15.240.237 0.3440.003
GOMP 2,518+67.5 4.09+0.039 0.19+£0.004 1,900+53.5 3.6240.034 0.18+0.004
R VONB 2,916+102.7 0.83+0.006 0.13+0.004 2,210+80.2 0.76+0.005 0.12+0.004
LOGI 2,133+44.5 20.93+0.4 0.360.004 1,601+35.4 16+0.318 0.33+0.005
GOMP 2,376+52.3 3.91+0.036 0.17+0.004 1,842+108.2 3.5240.026 0.17+0.004
Y VONB 2,891+93.5 0.8+0.005 0.11+0.004 2,044+71.3 0.75+0.004 0.12+0.004
LOGI 1,929+31.6 19.38+0.362 0.33+0.005 1,483+38.7 15.07+0.262 0.3240.005
GOMP 2,920+46.3 4.07+0.031 0.16£0.003 1,895+39.0 3.8440.041 0.18+0.004
C VONB 3,648+88.8 0.82+0.005 0.10+0.003 2,218+63.3 0.8+0.007 0.12+0.004
LOGI 2,314:24.4 21.28+0.344 0.3240.004 1,588+24.3 184+0.375 0.3440.005
GOMP 2,705+45.6 4.29+0.03 0.17+0.003 2,176+55.8 3.9440.039 0.17+0.005
D VONB 3,252491.9 0.85+0.005 0.12+0.003 2,672+98.8 0.8+0.007 0.1140.005
LOGI 2,216423.1 23.63+0.329 0.35+0.003 1,756+31.0 19.48+0.332 0.3340.005
GOMP 2,065+35.7 3.98+0.052 0.19+0.003 1,692+33.0 3.3440.018 0.16+0.003
F VONB 2,364+49.4 0.81+0.008 0.13+0.003 1,992+51.0 0.7240.002 0.11£0.003
LOGI 1,764+25.8 19.71+0.578 0.35+0.005 1,410+£21.3 13.46+0.173 0.3140.004
GOMP 2,041+42 3.97+0.041 0.18+0.004 1,679+31.1 3.5140.031 0.17+0.004
K VONB 2,359+67 0.81+0.007 0.13+0.003 1,973448.1 0.75+0.005 0.1140.003
LOGI 1,731£26.7 19.72+0.492 0.35+0.004 1,403+20.9 15.05+0.294 0.32+0.004
GOMP 2,275+50.6 3.98+0.042 0.17+0.004 1,617+47.6 3.5240.034 0.17+0.003
(0] VONB 2,759+88.4 0.81+0.006 0.11£0.004 1,923+78.2 0.75+0.005 0.11+0.003
LOGI 1,852+29.8 20.20+0.427 0.33+0.005 1,339428.7 15.2940.31 0.3240.004
GOMP 2,219+£51.3 4.00+0.038 0.17+0.004 1,683+49.7 3.5540.037 0.16£0.005
w VONB 2,704490.3 0.81+0.006 0.11+0.004 2,016+72.8 0.75+0.006 0.1140.005

LOGI 1,802+£32.4 20.44+0.376 0.33+0.005 1,381+33.8 15.44+0.334 0.32+0.006
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Strain”  Function” Male Female
o + se. B+ se. ¥y * se. a =+ s.e. B+ se. y + s.e.
GOMP 1,975+49.2 3.94+0.048 0.18+0.003 1,414+40.6 3.3540.03 0.1740.005
G VONB 2,300+67.6 0.8140.006 0.12+0.003 1,630+57.8 0.73+0.005 0.12+0.004
LOGI 1,661£36.7 19.6140.571 0.34+0.004 1,202427.9 13.39+0.241 0.3240.006
GOMP 2,460+67.5 4.03+0.046 0.17+0.003 2,132460.7 3.63+0.028 0.16+0.003
L VONB 2,951£99.7 0.8140.006 0.11+0.003 2,612+102.6 0.76+0.004 0.10+0.003
LOGI 2,017+46.4 21.0+0.538 0.34+0.004 1,720+£36.0 16.3+0.27 0.31+0.004

'S, Brown Korean Cornish; H, Black Korean Cornish; R, Red-Brown Korean Native Chicken; Y, Yellow-Brown Korean Native Chicken;

C, D, Korean Rhode Island Red.

2 GOMP, gompertz function; VONB, von bertalanffy; LOGI, logistic function.
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