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Gompertz growth curves of body weight and phalanx length,
and regression analysis in Zang chicken
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Abstract: The body weight and phalanx length of Zang chicken were measured at the age of hatching to twenty-week and the growth
curves were analyzed with Gompertz model. The results showed that the Gompertz model was fitting to growth of Zang chicken. The
parameters of the model indicated that the male chickens had higher adult body weight, initial growth rate, inflection point body
weight, and inflection point time than the female, but the differences between the male and the female in adult phalanx length and in-
flection point phalanx length were insignificant. The body weight or phalanx length at the age of six-week correlated with later body
weight markedly, so it could be used to estimate the later body weight of Zang chicken, and be one of traits for selecting early.
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Table 1 The body weight and phalanx length of Zang chicken in different week-age x +SE
JE & ﬁii/g Body weight £4/mm Phalanx length
Week-age 38 Female AT Male A1t Total F}38 Female AT Male A1t Total
0 28.46 £0.51° 29.16 £0. 347 28.78 £0. 32 25.31 £0.18* 25.49 £0. 25° 25.41 £0. 16
2 37.33 +1.01° 38.29 £1.01° 37.76 £0.71 28.23 £0.31° 28.61 £0.41° 28.41 £0.25
4 62.31 £2.34° 68.81 £2.91° 65.23 £1.86 33.12 +£0. 49* 34.09 £0. 74° 41.10 £0. 59
6 108. 50 +3. 66" 123.75 +5.30* 115.36 £3.23 39.35 +0. 66° 43.09 +0. 884 41.10 £0.59
8 164. 41 5. 66° 196.21 =8. 114 178.70 £5.13 46.75 +0. 858 51.44 +1.174 48.95 +0.76
10 235.71 +8.92° 290.63 +11.99*  260.38 £7.96 53.52 +1. 08" 59.62 +1.28% 56.38 £0.91
12 307.26 +11. 47" 376.29 +14. 714 338.27 £9.98 60.27 +1. 18" 68.02 +1.38% 63.90 £1.02
14 388. 11 £14. 05"  470.65 +16.07*  425.19 £11.62 66.99 +1.24" 75.42 +1.33%4 70.94 +1.04
16 466.91 +16.708 575.60 +19.914 515.74 +14.32 71.95 +1. 24" 80. 66 +0. 324 76.03 £1.05
18 522.49 +19. 658 668. 47 +25.04* 588.08 +17. 82 76.16 +1. 32" 84.97 +1.35% 80.29 +1.09
20 569. 37 +19. 75" 720. 17 +25.73* 637.12 +18. 19 77.53 +1.26"° 86. 60 + 1. 25 81.78 +1.05

e RAT EARAR R KNG FBE 2 B3R PR Al A B s IR K 7E 0. 01 F10. 05 /K255 3% Different superscript capital and small letters in

the same row represent the significant difference of body weight or phalanx length between female and male at 0. 01 and 0. 05 levels.
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Table 2 The parameters of Gompertz growth model of Zang chicken

S Parameter Ny g Body weight JI# K Phalanx length
- o £} Female /N Male A3t Total +} Female /N Male 4711 Total
R? 0.994 9 0.995 8 0.995 3 0.988 1 0.990 4 0.989 1
a 884.71 1 151.50 1 004. 60 115.72 118. 66 117. 10
b 4.175 4 4.4557 4.301 3 1.658 8 1.733 9 1.694 0
r 0.117 3 0.118 1 0.117 6 0.0855 0.099 3 0.091 9
Ty 0.492 8 0.5300 0.509 5 0.138 3 0.169 7 0.153 0
vy 14. 001 14.263 14. 120 21.438 20.772 21.130
Iy 12.397 12.903 12. 620 6.772 4 6.039 7 6.428 8
vy 325. 46 423.63 369. 56 42.57 43. 65 43.08
Wy 0.277 5 0.258 0 0.269 0 0.492 7 0.522 9 0. 506 9

. R*: MISERBL Correlation coefficient; a: LTk Final value; b: JH75 3% Regulation constant; r: $2T A KAk PR A i A Kk i
Maturation rate; ry: WG A K H E Initial growth rate; v : WG 45 S AE Initial infection point numeral; ¢;: 5 5 JES Infection point
week-age; v: P 58 Infection point numeral; w,;: 10 JE S & BFRE Growth level of ten week-age
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Fig.2 Absolute growth curves of body weight and phalanx length of Zang chicken
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3BTRS AN [] i s R A AR S 5N TR R B 2 I AR DG (2 3) ATLUE W, AR B AR
FIVAEE (A G R B — s TAS AR S (R R S AR ARG R 8L, PIAERTIRE (L) 545 R AR & i AH
RSB, Z )5, BEE AR, RS H R G R E A OCR B i o s 6 JRIReET, JIRK
5Ja WA RMAHCREC IR 0.74 LU L, HRBEKTE (P<0.05), IR I EATLIAEH, XS H JE i
K, HARE 55 WA E A O BR ;. 6 ST, HAHCRHTCAE0.70 AL (P <0.05), X# 6
SIS B B R R 5 5 WA S A T AR OC r FraT A, S 8 L 10, 12, 14, 16, 18 F120 JA Y
A RBU N 0.963 1, 0.905 4, 0.863 3, 0.8012, 0.7859, 0.783 7., 0.803 2, ikt i #/KF
(P<0.01),

x3 EBEEMEROEXDT (R?)
Table 3 The correlation between body weight and phalanx length of Zang chicken
l17/0 WZ W4 WG WS WIO W12 W14 WIG W18 WZO
L, 0.269 1 0.288 0 0.104 0 0.086 3 0.091 0 0.1723 0.197 1 0.247 0 0.210 8 0.268 8 0.265 8
L, 0.3003" 0.7196" " 0.4325" " 0.3376"" 0.3945"" 0.4194" " 0.4719" " 0.4419"" 0.4390" " 0.4702" * 0.502 4" *
Ly 0.3071" 0.6622"" 0.8633"0.7032"" 0.6328"*0.701 0" 0.700 1** 0.618 7" " 0.6351"* 0.6802" " 0.666 9™ *
L 0.226 7 0.5329" 0.7711°70.9020"* 0.8200"* 0.8492"* 0.801 1°*0.7653"* 0.7413"*0.7506" " 0.767 0"~
Ly 0.204 6 0.5726"° 0.780 7" 0.8543" " 0.8923"" 0.907 5" 0.8974" " 0.8079"" 0.800 1" 0.8172"" 0.8234"
Lo 0.236 6 0.5484"7 0.6956"" 0.7867" " 0.8775"" 0.9436 " 0.9273"" 0.850 8" 0.8522" " 0.876 6™ 0.8858" "
Ly, 0.2217 0.5281°%0.697 1% 0.784 1" 0.8808"* 0.9512"" 0.9560" " 0.898 4" 0.8983"* 0.909 8" 0.917 8"~
Ly 0.206 4 0.4575*7 0.6128"* 0.7889"* 0.866 6" 0.9200" " 0.9209" " 0.926 2" 0.9125"* 0.906 2" * 0.918 7 *
Lyg 0.1659 0.4036" 7 0.5692""0.7454"* 0.831 1" 0.8722"70.8791"70.9149"* 0.9109"* 0.9009** 0.917 0"~
Lig 0.143 6 0.3972"70.4579"* 0.6886" " 0.8002" " 0.8213"" 0.826 6" 0.8762"" 0.864 1" 0.853 6" " 0.883 5" "
Ly, 0.144 1 0.4279"70.461 7" 0.6564" " 0.7773"" 0.808 5" 0.836 1" 0.8852"" 0.8821"" 0.876 4" " 0.906 3" *
Wy 1.000 O 0.3802" " 0.3442" " 0.196 4 0.169 8 0.227 3 0.202 7 0.191 6 0.2300 0.2556" 0.2629"
W, 1.000 0 0.6181°70.4631"" 0.4624" " 0.5384"" 0.546 6" 0.5202"" 0.506 6" 0.5252" " 0.536 0"~
w, 1.000 0 0.7278"" 0.668 5" 0.7149" " 0.697 7" 0.6227" " 0.634 5" 0.653 7" 0.6452" "
W 1.000 0 0.8901"°% 0.8403" " 0.7865"“ 0.7780" " 0.724 5" 0.697 1" * 0.703 0" *
Wy 1.000 0 0.9284"70.9031"°0.8716"" 0.8493"" 0.8305"" 0.837 1"~
Wio 1.000 0 0.9720°70.9251°*0.9196"* 0.9151** 0.918 7" "
Wi, 1.000 0 0.9443"°70.9381"70.9308""0.9331""
Wis 1.000 0 0.9802" % 0.9505" " 0.950 0" *
W 1.0000  0.9768** 0.967 7**
Wi 1.0000 0.9859*"
W 1.000 0
Le + Wy 0.963 1" 0.9054"" 0.8633"" 0.8012"" 0.7859"* 0.783 7" " 0.8032" "
e 1) L AW, 435000 RSB K AARE (1=0, 2, 4, -+, 20), L, and W, mean phalanx lengtha and body weight of “¢” week-age.

2)"P<0.05," " P<0.01
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