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ABSTRACT This study investigated the growth characteristics of four strains of newly developed synthetic Korean
native commercial chickens (KNCs). We investigated a suitable growth curve model in KNCs and estimated the number
of days to reach a 2 kg market weight. Body weight was measured at 2-week intervals from birth to 12 weeks of
age. The growth curves were estimated using von Berteralanffy, Gompertz, and logistic functions. The results showed
that males were significantly heavier than females at all ages, but there were no significant differences in body weight
between strains, except at birth and 2 and 6 weeks of age. The coefficients of determination and adjusted determination
of growth function had high goodness-of-fit (97.4~99.7). Of the growth curve parameters, the mature weight and growth
ratio were higher in males than in females, but the maturity rate was similar in males and females. The inflection point
occurred at approximately 7 weeks of age for females and 8 to 9 weeks of age for males. The weights estimated from
the growth curve functions almost agreed with the actual weights, except for male weights estimated using the von
Bertalanffy function. The coefficients of determination of the regression equations for weight to age were 0.9583 to
0.9746. The 8- and 10-week-old body weights estimated using the regression equation, and the 12-week-old weight
estimated using the logistic function were most similar to the actual weight. Using these models, the estimated age of
KNCs to reach 2 kg was 62.0~64.6 days for males and 74.9~78.6 days for females.

(Key words: Korean native commercial chicken, growth curve, mature weight, growth ratio, maturing rate)

M 2 Z A E(Golden Seed Project)’} FHE 1, HollAMe A H
STE 7N & 2 FYNAE 9 TA N A S
oY A8 o o] &Y thyy)o] EES A8 24 Z18 s = A THLimitless Knowledge Management Institute,
(commercial chicken)2#] ©]E2 Ao Bgdy Fol|t} & 2021). AFd 3 23}, SA Eobell SlolA Abs e 2 A
ZLHo o2 RE] F2 we AAgon Aa]ggioq 2 2 gAo] 71E EFHED 4 53 2 ETHY
T 87 9 5 879 thekslr} o] FoIAAA] AH|EE olBS AAE £ e FAES s tiSohn et al,
17)9] Eﬂ—r—ct BEX i;}ij_a AAE Baole st A 2021a; Sohn et al., 2021b). @A NEH ANEFE EZHS A
S5la gtk & Exo] o g9 o|En 2| FA Wt HA O ZA|E o] FTlolA EREH I 9o, ol EFH
of W} 4ol Alzkal B ]# 298 4 glon, 2zt 3 o thall thekst AFEo] AfEl YTHKim et al., 2017;
Q] d& BEAZ Az S o) wakd 2 22 2 Lee et al., 2018; Lee et al., 2019; Kim et al. 2020). 121}
2 EZx £28 BEug 271 oA 2R 84 = o}z AFF EFTHO 47 Fel tigh nrde] HHuE o

" To whom correspondence should be addressed : shsohn@gnu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.5536/KJPS.2022.49.4.229&domain=pdf&date_stamp=2022-12-30

230 AT AEE

9 23 7k 7Y W £E9e 49 B4 A 43

el mluE AR ke Aoty AT (growth
o

curve)= 7152 3% 545 detele dl de] AHeHEE 2
A Aotk ol F4E 4FSd RS olgste] 4%
g 3 HEH 5o g BeE Adtsle] 288 5 71
ety AF7HA] e # ATe dRE F5
2 FAE WEeR sidlet, ole 4] BFE o8
sto] 4% 545 st sE=Es N W Aol

Z1ZAR 2 88 4 7] wEo]tH(Lee et al., 2003a; Lee
et al., 2003b; Manjula et al., 2017; Kim et al., 2021). ¥HH,
A]_Q.E&D‘r—_q /K‘]X]—J_/‘Kjo 7‘78]6]— Oﬂ?—‘-‘ ﬂ_cq gilEE” o]_‘C_
FEE AAA AL A E HEliA BEA] a3 EF 4

4 A\ FEole.

o oo oX oX
o

1. Al S= &z
Aol FAE ARE AET BES SAETE Add A
S5 52 AF 2 Al EH gt 4% Table 17 7
o RE FAAES As 7] 2
He
A5

1=
| ew 24 A 2ES 2

Ao)=(220 em¥/157)N A,

AN 0~85F

9~1254L 47 Aol mY15)NA AR atslet. At
& Folt A3 §A g A}f—& W A7e] wheh Zel,
A7) D F7) AES Af FARAL, AE el Fob 4
Saack 1 9 WA D J)e A Bl BTN
el AR whet S on], Age] B
48 g w2 AFe ¥ oUg 5RAUE9S

(TACUC, No. 2018-7)9] 5915 A& & 4ol ulz} Alds}

AT FAIRE o A WA E tde 2 AR E 125
7 25 AR SAS1, ST AT @2 Bl
A A TR FA o] &3ttt AlFol te 24 =
Pe o 23, AEH AS 3 oA 42 R v4.1.0
o] ‘GLM’ 35 o] &3ttt ool A== A, &
A% It H 3k Y5 Duncan’s multiple range test® 7‘3784

skt
Yij = K+ Sex; + Strain; +e,

1714,

yp= A A3E,
p= A Ht
Sex= A gHe] 17 73}

Strain= jAA A&el 173}

ep= A Y, A A, oaA RAe] At

9

JHA AE, kA RAe) AlF

M FH

37 L 2 AlB A8l w2} Gompertz(Winsor, 1932),
Von Bertalanffy(Von Bertalanffy, 1957) 2 Logistic(Nelder,
1961) 28-S o]g-5le] 431 11, ZH2ke] 28-S Table 291 #)
A3 TE. Gompertz, Von Beralanffy, Logistic 378=42] d<
AF(A), A1 &) R ASEKRS 2 742 9180 SAS
software v9.42] PROC NLINC. 2 H]X 33 #-4-S 319 11,
Doesn’t Use Derivatives(DUD) "'H(Ralston and Jennrich,
1978)2] ‘method = dud’ ¥4 o] &8It M4, W=

=
A AFY e 4 AT BFE gk 2T

2) 4%

o

M

Table 1. Number of Korean native commercial chickens used in the test

Strains Female Male Total
FHFY 95 92 187
FHHY 90 74 164
HFFY 77 79 156
HFHY 89 89 178
Total 351 334 685
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Table 2. Equations of growth curve function for Korean native commercial chickens
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Function Equation”
Gompertz p=A et J
Von Bertalanffy v, =All=p ek )

Logistic =A(l—bee k0t

Dy, is the corresponding weight at time t; A, asymptotic live body weight; b, the log-function for the proportion of the asymptotic mature
weight to be gain after birth; %, a constant scale that is proportional to the overall growth rate.
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Table 3. Body weights of Korean native commercial chicken by sex and strains

Weeks
Sex Strains
Birth 2w 4w 6w 8w 10w 12w
Female e g -
FHEY  43.8+3.7° 210.5£32.3" 639.7+78.4  1,035.6+110.5° 1,4042+171.3 1,835.0+180.9  2,258.04225.0
FHHY 451433 213.0827.0° 635.6+68.9  1,0062+96.4° 1,380.8+144.4 1,838.5+171.1 2,317.1£270.0
HFFY  44.1£3.2° 198.5+32.0° 619.1+89.4  988.3+106.6° 1,362.4+151.7 1,846.0+138.4  2,260.3£206.3
HFHY  453+3.4% 217.0+57.6" 643.8+69.6 996.7+86.4°  1,336.5+153.1  1,829.3£165.3  2,178.9+252.6
Male e g -
FHFY 44.7£3.5  231.1£29.2  726.4£76.9 1,230.7£93.7  1,686.1£132.5  2,318.6£230.5 2,886.0+272.3
FHHY  453+3.5 225.7£30.0  718.0£78.0  1,191.7+119.8 1,671.9+184.8 2,292.2+187.6 = 2,890.9+273.4
HFFY 442434 22284317  713.8496.2  1,153.0+129.8 1,612.9+216.4 2,288.3+248.2  2,860.9+355.6
HFHY 454433 22634327  729.6+943  1,186.2+145.7 1,629.3+203.1  2,297.5+280.1  2,849.9+345.0
P-value
Sex 0.2309 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Strain <0.0001 0.0302 0.1430 <0.0001 0.0744 0.682 0.1920
Sex:Strain  0.5466 0.1863 0.9230 0.6381 0.7747 0.8130 0.4200

Value are meantstandard deviation.
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Fig. 1. Growth curves in Korean native commercial chicken by sex, strains and functions. F-GOMP; female growth curve by
Gompertz model, F-VONB; female growth curve by Von Bertalanffy model, F-LOGI; female growth curve by Logistic model,
F-OBS; female by Observation, M-GOMP; male growth curve by Gompertz model, M-VONB; male growth curve by Von
Bertalanffy model, M-LOGI; male growth curve by Logistic model, M-OBS; male by observation.



Kim et al. : Growth Pattern in Korean Native Commercial Chickens 233
Table 4. Good-fitness of growth curve model by sex and strains in Korean native commercial chickens
Female Male
Parameter” Strain
GOMP VONB LOGI GOMP VONB LOGI
RZ
FHFY 99.4 99.5 99.0 97.7 99.6 99.1
FHHY 97.4 99.6 99.1 99.6 99.7 99.2
HFFY 99.4 99.5 99.1 99.5 99.6 99.2
HFHY 99.4 99.5 99.0 99.4 99.4 99.3
Adj.R?
FHFY 99.4 99.5 99.0 97.7 99.6 99.1
FHHY 97.4 99.6 99.1 99.6 99.7 99.2
HFFY 99.4 99.5 99.1 99.5 99.6 99.2
HFHY 99.4 99.5 99.0 99.4 99.4 99.2
D R? coefficient of determination; Adj. R?, adjusted coefficient of determination.
GOMP, Gompertz function; VONB, Von Bertalantffy function; LOGI, Logistic function.
Table 5. Estimation of growth curve parameters by strains in new synthetic Korean native commercial chickens
Function”  Parameter” Female Male
FHFY FHHY HFFY HFHY FHFY FHHY HFFY HFHY
GOMP A 3327457  3,674+103.1 3,545485.5  3,280+£72.2  4,829+125.1 5,133+£163.7 5,229+155.5 5,050£140.1
b 3.84+0.085 3.7340.032  3.89+0.041  3.74+0.038  3.96+0.036  3.99+0.031  4.1+0.048  4.01+0.035
k 0.03£0.001  0.03+0.001  0.03+£0.001  0.03£0.001  0.03+0.001  0.02+0.001  0.02+0.001  0.02+0.001
t; 48.8+0.76 52.8+1.15 52.1+1.01 49.2+0.87 55.4+1.0 59+1.48 60.3+1.43 58.7+1.24
w, 1284422.0 1399435.1 1368+33.0 1266+27.9 1864+48.3 1981+£63.2  2019+60.0 1949+54.1
VONB A 4,261+101.4 5,081+£257.9 4,786+189.5 4,250+136.4 6,7124239.6 8,115£510.3 8,524+513.2 7,827+454.7
b 0.78+0.007  0.78+0.003  0.79+0.006  0.78+0.007  0.8£0.004  0.8£0.003  0.82+0.007  0.81+0.005
k 0.02+£0.001  0.02+0.000  0.02+£0.001  0.02+0.001  0.02+0.000  0.01+0.001  0.01+0.001  0.01%0.001
t; 49.9+1.08 57.3+£2.25 55.4+1.66 50.7+1.33 60.6+1.64 69.3+£3.16 72.2+3.06 68+2.68
w, 1262+30.1 1505+£76.4 1418+56.2 1259+40.4 1989+£71.0  2404+151.2  2526+152.1 2319+134.7
LOGI A 2,592+433.6  2,707+40.2  2,669+44.4  2,533+37.5  3,473+£51.9  3,554+64.7 3,559+62.3  3,532+57.8
b 18.61+0.81 17.99+0.307 19.47+0.414 17.49+0.302 20.74+0.452 21.09+£0.468 22.73+0.654 21.35+0.46
k 0.06£0.001  0.05+0.001  0.06+£0.001  0.06+0.001  0.05+0.001  0.05+0.001  0.05+0.001  0.05+0.001
t; 51.3+0.57 53.6+0.63 53.3+0.70 51.4+0.56 55.3+0.57 56.9+0.77 57.4+0.75 57+0.65
w, 1,296+16.8  1,353+20.1  1,335+22.2  1,266+18.7  1,737£259 1,777+£32.3  1,780+£31.1  1,766+28.9

Y GOMP, Gompertz function; VONB, Von Bertalantffy function; LOGI, logistic function.
2 A, mature weight; b, growth ratio; k, maturing rate; t;, point of inflection; W;, body weight at inflection point.



234 W5 AEE

A et} 29 M35 Von Bertalanffy 23 o] ¢}
2 23 vl =4 Vel e, HFFY Alge] 71 =4
et 3o A A (W)= Gompterz, Von Bertalanffy,
Logistic @A Aol 1,266~1,399 g 1,259~1,505 g,
1,266~1,353 g = YEPtaL, F710] 1,864~2,019 g, 1,989~
2,526 g, 1,737~1,780 g2 ERITE

3. 2 Kg £2ed 3

AEF ESHY A A dig e wE Ae

12}e} 221 3] 7323} o] o] AAA|FE Table 69l A4}
At AAITE 43 A A0l 0.9452~0.9652F 1}
Ebstar, 221 39 2L 0.9583 ~0.9746 2 YERY D o]
w2 AF G35 ae] A=) S B3hth EFE dF
w2 AT gtk A2 e A AT A olA Kim et
al.(2017)2 0.9418%, Sohn et al.(2021b)< 0.8919~0.9514
2 Bysle] B Ao ARA G} o] 5o AAA TR} O
2 o2 Yehsith

ANEE ETH AT 9 Al mE A3 A4 o
28,10, 12 FH9] AlF ASAE F7d3te] ©]E Table 7¢]
AASATE A5 B8 5 Logistic Z3o] 7 A Al

F& 4 A9etn vk 798 AF o5ghe B, 879

Table 6. Estimation of regression equations of body weight on age in new synthetic Korean native commercial chickens.

Strain Equation" Female Male
FHFY Reg.1 y=27.182—80.78 (R?=0.9618) y=34.842— 160.04 (R?=0.9639)

Reg.2 y=0.07527 +20.88z— 7.29 (R2=0.9661) y=0.15127 +22.122 — 11.62(R* = 0.9746)
FHHY Reg.1 y=27.582—96.10 (R*=0.9585) y=34.750—168.86 (R*=0.9459)

Reg.2 y=0.10622 + 18.72z + 7.33( 22 = 0.9667) y=0.16722 +20.75z — 5.49( 2 = 0.9587)
HFFY Reg.1 y=27.262—99.49 (R*=0.9652) y=34.392—173.48 (R*=0.9452)

Reg.2 y=0.0992> + 18.97z — 2.80( 22 = 0.9726) y=0.1782% +19.42z + 1.14(2? = 0.9601)
HFHY Reg.1 y=26.320—70.17 (R?=0.9596) y=34.332—161.10 (R*=0.9460)

Reg.2 y=0.07222 +20.23z + 0.87( B2 = 0.9639) y=0.1612> +20.78z — 3.06( 22 = 0.9583)

) Reg.1, linear regression equation; Reg.2, quadratic regression equation.

Table 7. Estimation of body weights at 8, 10 and 12 weeks in new synthetic Korean native commercial chickens using several growth

curve equations

Strain Equation Female Male
8 weeks 10 weeks 12 weeks 8 weeks 10 weeks 12 weeks

FHFY Reg.1 1,442 1,822 2,203 1,791 2,279 2,767
Reg.2 1,397 1,822 2,276 1,702 2,279 2,915
GOMP 1,523 1,968 2,338 1,836 2,446 2,994
VONB 1,582 2,039 2,448 1,943 2,578 3,182
LOGI 1,479 1,938 2,251 1,772 2,403 2,878
OBS 1,404 1,835 2,258 1,686 2,319 2,886

FHHY Reg.1 1,448 1,835 2,221 1,686 2,319 2,886
Reg.2 1,386 1,835 2,324 1,679 2,264 2,914
GOMP 1,501 1,963 2,369 1,844 2,478 3,057
VONB 1,614 2,108 2,569 2,099 2,814 3,508
LOGI 1,449 1,924 2,274 1,742 2,385 2,887
OBS 1,381 1,838 2,317 1,672 2,292 2,891
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Table 7. Continued
Female Male
Strain Equation
8 weeks 10 weeks 12 weeks 8 weeks 10 weeks 12 weeks
HFFY Reg.1 1,427 1,809 2,191 1,752 2,234 2,715
Reg.2 1,369 1,809 2,287 1,647 2234 2,890
GOMP 1,511 1,977 2,377 1,839 2,488 3,085
VONB 1,599 2,090 2,541 2,132 2,879 3,608
LOGI 1,461 1,940 2,280 1,717 2,373 2,886
OBS 1,362 1,846 2,260 1,613 2,288 2,861
HFHY Reg.1 1,404 1,772 2,141 1,761 2,242 2,722
Reg.2 1,361 1,772 2,212 1,666 2,242 2,880
GOMP 1,484 1,914 2,276 1,823 2,450 3,021
VONB 1,553 2,003 2,408 2,050 2,748 3.424
LOGI 1,440 1,881 2,187 1,732 2,373 2,873
OBS 1,336 1,829 2,179 1,629 2,297 2,850

Y Reg.1, linear regression equation; Reg.2, quadratic regression equation; GOMP, Gompertz function; VONB, Von Bertalantffy

function; LOGI, logistic function; OBS, observed.
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Table 8. Estimation of days to reach a 2 kg market-weight in new synthetic Korean native commercial chickens by several growth

curve equations

Strain Equation” Female (days) Male (days)
FHFY Reg.1 76.5 62.0
Reg.2 75.6 63.4
GOMP 71.1 59.7
VONB 68.7 573
LOGI 72.3 60.8
Means 72.8 60.6
FHHY Reg.1 76.0 62.4
Reg.2 74.9 63.9
GOMP 71.2 59.4
VONB 66.9 54.0
LOGI 72.6 61.4
Means 72.3 60.2
HFFY Reg.1 77.0 63.2
Reg.2 75.7 64.6
GOMP 70.7 59.4
VONB 67.4 53.5
LOGI 72.1 61.9
Means 72.6 60.5
HFHY Reg.1 78.6 63.0
Reg.2 77.4 64.3
GOMP 73.1 59.9
VONB 69.9 55.0
LOGI 74.7 61.7
Means 74.7 60.8

D Reg.1, linear regression equation; Reg.2, quadratic regression equation; GOMP, Gompertz function; VONB, Von Bertalantffy

function; LOGI, Logistic function.

oA FAL] Aol AA AFT thihe] AolE B &
std® o &2 91g IA%Te] ZHATE 0.9583~0.9746
o2 Yeht oS gloll tigt 212 =7t =4 YEisdth 4%
3 84S Mgt e T8 O Al o2 87
7 10782 AN S o] &3 T4 ko], 258 AT
Logistic =3 o= 343 gto] AA A5 7P v)s=5HA
YERStTE o83 JgaAlel w2 BEFHe] 2 kg EYH
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