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Fitting analysis on growth curves of body mass and size of Guinea fowl

LI Ting, DU Bingwang, QI Ziye, ZHANG Zhuming, WANG Zhang, ZHANG Quan, ZHANG Li
(College of Agriculture , Guangdong Ocean University , Zhanjiang 524088 , China)

Abstract ; [ Objective] To provide basic data for selective breeding and improving of reproduction per-
formance of Guinea fowl. [ Method ] The growth and development patterns of one- to nine-week-old G. fowl
were studied. Three different models including Logistic, Gompertz and Bertalanffy models were compared
to identify the best model fitting G. fowl growth. [ Result] Growth traits including body mass, keel
length, shank length and shank girth showed no significant differences between male and female G. fowl
(P>0.05) and exhibited similar trends. The growth rate of body size was the highest with a straight
ascending trend at the age of two weeks. The body mass of G. fowl was positively correlated with its body
size. For male ones, the correlation coefficent (r =0.752,P <0.01) between body mass and shank
length was the largest. For female ones, the correlation coefficent (r =0.600) between body mass and
keel length was the largest, followed by the correlation coefficent (r =0.509) between body mass and
shank length. In addition, the correlation (r =0.477) between shank length and keel length was signifi-
cant (P <0.01). All three models could be used for fitting G. fowl growth, among which the Gompertz
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model was the best for body mass and the Bertalanffy model was the best for body size. [ Conclusion ]

There are similar trends in growth and development of body mass and body size between male and female

G. fowl. The Gompertz and Bertalanffy models are the best for fitting body mass and body size, respec-

tively. Improving the shank length of G. fowl may help to increase its keel length, pectoral production as

well as body mass.
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Tab.1 Three growth curve models and the parameters

i Fik= B PR
Logistic Y=A4/(1+Be™™)  (InB)/k A2
Gompertz Y = Ae ~Bow -k (InB)/k Ale
Bertalanffy Y =A/(1-Be™)® (In3B)/k 8A/27
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Tab.2 Cumulative growth of body size of Guinea fowl mm
i SN JBK JFE HE
NS X ) Bl L X
1 2.30+£0.22 2.32+£0.28 3.14+£0.26 3.09 £0.18 1.54 £0.28 1.73 £0.27
2 36.91 £2.75 36.35 +3.01 38.04 £2.53 37.01 £2.47 22.36 £2.00 22.28 +2.62
3 46.38 +2.44 46.48 £3.45 45.19 £2.07 44.64 £2.00 23.23 £1.38 22.83 +0.87
4 59.12 £3.45 58.17 £3.08 54.83 £2.26 54.26 £3.05 27.88 £3.04 26.26 £1.99
5 67.82 £4.37 66.92 +4.41 60.91 £2.38 60.23 £2.75 30.01 £1.67 29.30 £1.56
6 72.86 £2.86 72.19 £3.56 69.92 +3.99 68.89 £3.79 33.68 £1.12 32.59 +2.48
7 81.56 +2.86 80.93 +5.31 75.69 £2.44 75.22 £3.80 35.51£1.90 33.97 £2.31
8 84.53 +3.41 86.27 +5.57 79.14 £4.32 79.53 £5.51 35.76 £1.26 34.51+£1.91
9 88.48 +2.94 89.31 £5.87 83.84 £2.47 83.99 +4.10 37.16 £1.46 36.82 +£2.38

D)2t 4%, FLRgauELTk Bk BEEZFEREE(P>0.05),

®3 BHBEREBRRLEKE"
Tab.3 Cumulative growth of body mass of Guinea fowl

g

JH i AN BEXG

1 55.01 £3.28 52.89 £6.43

2 111.93 £7.40 109.19 £12.53
2 185.48 +35.89 190.38 £28.23
4 326.04 +31.46 324.28 £33.34
5 454.87 +£39.46 444.51 £40.82
6 583.98 £61.16 586.21 £59.41

7 735.38 £68.16 759.30 £83.10
8 879.04 +85.64 887.98 +112.15
9 977.31 £59.65 993.09 £138.48

D&tk N FLRBGANKARERREARTEZFAER
BE(P>0.05),
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Tab.4 The correlation coefficient between body mass and

body size of Guinea fowl at the age of five weeks

i H PR ik Jek Rk JiZ el
R 1.000 0.513 0.752" 0.428
PARIS 0.600™  1.000 0.553 -0.211
I3 0.509™  0.447"  1.000 0.417
i FEl 0.034  -0.090 0.137 1.000

DATAAFTGWAK R, & LAANBHA X RK;
* R TRE(P<0.05), #+x A F=MBE(P<0.01),1 %5,

2.3 ARKHMEERSH

B A K i 2 g — B BUE ROk L
AR FZ R, BRAR Y AR A AR LA B T4 A 7 5
Beo 18 HEcE IR R G E KR Logistic , Gomper-
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PERI A BRI, 3 Rl BRI S 45 R L E 5 FIEl
1 HAUE A R LR 6, Bl 1A F15% 6 ],
RS R T & 1) Logistic ,Gompertz F1 Bertalanffy 3 fii
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Tab.5 Fittings of three types of curves

HE R it A B k BEAKE Py i e
NG [NDTS:3 Logistic 1137.55 25.66 0.56 568.78 5.79
Gompertz 1 507. 68 4.41 0.26 554.64 5.71
Bertalanffy 1.996. 12 0.85 0.16 591.44 5.85
PAERIS Logistic 84.85 10.07 0.79 42.43 2.92
Gompertz 86.90 3.52 0.56 31.97 2.25
Bertalanffy 88.07 0.84 0.49 26.09 1.89
B35S Logistic 80. 63 7.91 0.71 40.32 2.91
Gompertz 82.34 3.08 0.52 30.29 2.16
Bertalanffy 83.30 0.76 0.46 24.68 1.79
iy Logistic 34.98 9.28 1.00 17.49 2.23
Gompertz 35.15 3.88 0.8 12.93 1.69
Bertalanffy 35.29 0.97 0.73 10.46 1.46
B3 N8 Logistic 1 158.30 27.15 0.56 579.15 5.90
Gompertz 1 550.42 4.49 0.26 570.37 5.78
Bertalanffy 2 077.50 0.86 0.15 615.56 6.32
EK Logistic 86.27 9.43 0.74 43.135 3.03
Gompertz 88.57 3.36 0.53 32.58 2.29
Bertalanffy 89.90 0.81 0.46 26.64 1.93
R Logistic 81.13 7.84 0.69 40.565 2.98
Gompertz 83.05 3.04 0.50 30.55 2.22
Bertalanffy 84.13 0.75 0.44 24.93 1.84
JiE35a| Logistic 34.10 8.11 0.94 17.05 2.23
Gompertz 34.21 3.60 0.77 12.59 1.66
Bertalanffy 34.32 0.92 0.71 10.17 1.43

1) AAMRRRME,BASK KA ARER KR BTOHIERETRAGES S g LB R BRABAGG LA KT
B A #9345 mm,
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Fig.1 Comparison of the fitted curve and growth curve of Guinea fowl
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Tab.6 Comparison of the fitting goodness of three growth

curve models

Pl wEE EERK RBK i Hl

N3G Logistic 0.9982 0.9483 0.9325 0.8914
Gompertz 0.9993 0.9656 0.9508 0.9179
Bertalanffy 0.9988 0.9726 0.9585 0.9290

B3 Logistic 0.9987 0.9466 0.9345 0.8783
Gompertz 0.9992 0.9640 0.9525 0.9054
Bertalanffy 0.9985 0.9711 0.9599 0.916 9
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A BERE A R R Logistic , Gompertz
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