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Abstract: [ Objective | This study aims to fit the growth curve of Anyi gray chickens using nonlinear
models to investigate their growth patterns and provide a theoretical basis for production. Method ] A total of
100 fertilized eggs were collected from the Anyi Gray Chicken breeding farm, and 91 chicks were hatched.The
chickens were reared in mixed—sex multilayer cages from 0 to 6 weeks and in free-range groups under
woodland from 7 to 18 weeks.Body weights were measured at 0,2,4,6,8,10,12, 14,16, and 18 weeks of age.
Three nonlinear models Logistic, Von Bertalanffy, and Gompertz were applied to fit the growth curves of male
and female Anyi gray chickens.[ Result]All three models achieved R? values above 0.99.The Von Bertalanffy
model showed the best fit for males, while the Gompertz model was optimal for females , both with R* values of
0.998. The inflection point of the body weights for male and female chickens were 782.89 g and 469.39 g,
respectively, and the inflection point of ages were 9.21 weeks and 7.51 weeks, respectively.The weight of cocks
in this breed was significantly (P<0.05) higher than that of hens in each week.Males reached their peak growth
rate at week 10, whereas females reached it at week 8.[ Conclusion ] The Von Bertalanffy model is identified as
the most suitable for male Anyi gray chickens, with the equation: W=2 642.25x(1-0.807¢"**)*.The Gompertz
model is optimal for females , with the equation: W=1 275.95¢ 77470176
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Tab.1 Nutritional level of the diet

0~3 J 4~18 J
Wi 810 A/ 811y P kL
Ttems 0~3 week 4~18 week
810 Small broiler chicken feed 811y Medium broiler chicken feed
H#E H Crude protein% >20.0 =19.0
HLEF2E Crude fiber% <5.0 <6.0
MUK 53 Crude ash% <7.0 <7.0
5 Calcium% 0.70-1.40 0.70-1.40
S Total phosphorus% >0.50 =0.50
A AL 8H Sodiumchloride% 0.25-0.80 0.25-0.80
%2 Methionine% 0.35-0.90 0.30-0.90
K} Water% <135 <135
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Tab.2 Three types of growth curve fitting models

iRl Model Logistic Von Bertalanffy Gonpertz
) W=A/(1+Be™) W=Ax(1—Be™)’ W=Ae P
Expression
Yo A K
ABKxe™/(14Be™)? 3KAX(1-Be™)’xBe™ KABe "+
Absolute growth rate
(PSSR s
K(1-w/A) 3K[(A/w,)""-1] Kx(InA-Inw,)
Relative growth rate
£ VXL NS
A2 8A/27 Ale
The inflection point of weight
P i
: (InB)/K (In3B)/K (InB)/K
The inflection point of week
ORI
Kwi/2 3Kwit/2 Kwt

Maximum weekly weight gain

AR BRAE R KO BRI A R R, B W, ¢ A R, w SR 43 s (AT AE w, oy o S 1 A i

A is the maximum growth rate, K is the instantaneous growth rate, B is a constant, ¢ is the age at week, wi is the inflection
point weight and w, is the weight at week ¢ of age.
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Tab.3 The variation pattern of body weight in AnYi gray chickens form 0 to 18 week of age

Jiikics ARG g BERG A T it /g
Week The weight of cock The weight of hen
0 30.57+2.05 28.87+1.66"

2 108.54+11.55° 98.53+14.34"
4 244.35+25.93 209.91+25.09"
6 406.75+41.94° 330.00+35.75"
8 619.25+63.08" 492.75+60.75"
10 890.50+82.49° 669.05+74.53"
12 1 140.59+106.49" 842.08+75.80"
14 1268.75+136.21° 914.25+79.24"
16 1 445.50+127.36" 987.75+115.35"
18 1 681.00+132.12" 1105.25+82.77"

(14T Bl TR b 7 RE S AT AR R 7R R 0 35 22 57 (P>0.05) , FRE R B A [A) R 25 53 1. 3% (P<0.05)
Within the same row, values with no superscript letters or sharing a common letter indicate no significant difference (P>

0.05) ,while those with different superscript letters denote a statistically significant difference (P<0.05).
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Fig.1 The accumulative growth curve of 0-18 week—old Anyi gray chicken
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Tab.4 Estimation values of growth curve parameters for cokes and hens in Anyi gray chicken

P R B Do i i CFNLP i

(;iiir *%iifﬁ A B K R The inflection  The inflection Maximum weekly
point of weight  point of week weight gain

A Male Logistic 177590 20.257 0.294 0.994 887.95 10.23 130.53
Von Bertalanffy 2 642.25 0.807  0.096  0.998 782.89 9.21 112.74
Gompertz 2186.73 3.994 0.146  0.997 804.45 9.48 117.45
£): Female Logistic 1117.49 17.078 0324  0.996 558.75 8.76 90.52
Von Bertalanffy 1420.48 0.784  0.125  0.997 420.88 6.84 78.92
Gompertz 127595 3.747  0.176  0.998 469.39 7.51 82.61

23 RURERBEREHFELNES G &G ITHEILER

B SCFURXG 2N REXE R 5 B0 SNBSS 3 AR R & (B LB WLAR 5 R 6 LU 2 K 3. ik
W AN RIS AE 25 B LG ORAEAE 25 5 0 ZE S XS HE T, Gompertz BT 0~2 Ji 14 T30 ¥ 5 200 1 5
FEIT 5 4~8 J] Logistic A5 FTIN 55 52 IH 5E 45 30T 5 10~18 JAIIIH) , I Von Bertalanffy #5400 45 450406 B Jin 2
TN TG AR B SEE . 7EREXS R 0~4 J&] Gompertz B AH 5 SZMMEFEUT , Logistic BLRILE 6~12 J& (14421
G552 E W 225708, 14~18 J&] Von Bertalanffy #5781 0 $2 07 SZAE .

R5 BRURRKRBABERELIFZNES 3 MRS EBIELE
Tab.5 Comparison of the measured body weight values and fitting values of three
growth curve models for cock in Anyi grey chicken

JA# Week SE /g Measured value Logistic/g Von Bertalanffy/g Gompertz/g
0 30.57 83.54 18.99 40.29
2 108.54 144.95 98.42 110.78
4 24435 244.97 241.28 235.77
6 406.75 397.19 430.87 414.42
8 619.25 606.52 646.88 631.48
10 890.50 857.55 871.72 864.90
12 1 140.59 1113.54 1092.38 1093.89
14 1268.75 1334.88 1300.31 1303.62
16 1 445.50 1500.54 1 490.55 1 486.06
18 1 681.00 1611.63 1660.87 1638.77
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Tab.6 Comparison of the measured body weight values and fitting values of three
growth curve models for hen in Anyi gray chicken
JElY S /g o _
Logistic/g Von bertalanffy/g Gompertz/g
Week Measured value
0 28.87 61.82 14.32 30.19
2 98.53 112.5 83.89 91.69
4 209.91 196.99 204.94 200.27
6 330.00 324.44 354.62 346.93
8 492.75 490.42 511.81 510.58
10 669.05 669.62 662.18 670.02
12 842.08 827.86 797.81 811.14
14 914.25 944.62 915.41 927.83
16 987.75 1019.86 1014.61 1019.82
18 1105.25 1 064.20 1 096.64 1 089.93
2000 o 20001 o
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Fig.2  Comparison of the fitting growth curve and actual

growth curve of the cock of Anyi gray chicken
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Fig.3 Comparison of the fitting growth curve and actual

growth curve of the hen of Anyi gray chicken
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