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Table 1. Non-linear growtlh models

EF N b

Model Function
Brody Y. =A (1—Be ¥y
von Bertalanffy ¥Y,=A (1 Be Ky
Logislic Y.=A (1+Be Ky !
Gompertz Y,=Aexp {—Be &’

Multiphasic Ye=Za; {(1+tanh [b; (L~ c)]}

&) Yt BB BT B IEHED T HHE
Note Predicted body weight at dge ¢ {days)
A pRELET
"Mature weight
B, HisEH
Constant of integration
K ; Bt ReE
Growth rate
a; BB | ToMEEEO 1/2 (i=1,2)
Half asymptolic weight for phase i {i=1, 2)
by s ay i BRI
Growth rate relative to a;
o ; BB 1 ToORKMEOHE (i=1,2)
Age at point of inflection {days) for phase i
{i=L2
tanh ; IWEERIERE
Hyperbolic tangent

2 SREOTHFEECETFAEETEHLBAORERY (R) »&UHib

OfFHREAEE (AIC)

Table 2. The coefficient of determination (R% and Akaike's information
criterion {AIC) for means of weekly body weights for five models

R? AlC
ol Xv — —
Model Group e 55 R B3R
H-line L-line H-line L-line
Logistic C 0.994 0.996 462.2 436.8
T 0.991 0.995 489.2 451.2
Gompertz C 0.998 0.996 402.7 438.0
T 0.995 0.994 446.6 457.2
Brody C 0.982 0,972 535.7 ! 556.7
T 0.985 0.970 521.5 558.9
Bertalanify C 0.998 0.994 405.3 457.0
T 0.997 0.992 414 .4 475.1 .
Multiphasic o} 0.999 0.998 338.1 377.9
. T 0.997 0.997 418.3 409.7
7. C B, T; AER
Control, Treatment
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B 2. Multiphasic € iz & 2 BROHEE
Fig. 2. Estimated growth rates of body weight
using multiphasic model. ’
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Table 3. Mean®SD of estimated parameter for
multiphasic and Gompertz models
using records of individual hens

NG Ay XY R IEF5R
Parameter Group High-line Low-line

Multiphasic $5—EB% Phase |

A 12431215 1137+ 168
1154327 1176149
by 045,009 048+ .008

.048£.013 0494 006

63.4%= 9.5 60.1+17.2
66.8+22.5 59.1%* 9.8

Multiphasic E_EB¥ Phase 2

Cy

H O[O0 90

A, 372.21+253.2 414.4%231.0
426.71262.7 349.2*178.7
b .085=.056 .101x.056

.0991.070 -106+.044

174.6:=44.4* 125.3%21.2°b
137.041.6% 133.2:£39.6°

Cz2

H O[5 0|30

Gompertz model

A C 1597122 15631156
T 1566164 1532118

B C 3.75+0.06* 3.57+0.09¢
T  3.89+0.13° 3.63:0,09¢

K C .028%.001° 023+ 00I%
T .024% 001" 024+ .001°

E) =™ BNIA— S BT ERUIBELE
OEBEEOoFTESEERT (P<
0.05).

Note ; Means with no common super-
scripts are significantly different (P
<0.05).

SD ; #HEfG 2 Standard deviation
Vi3 A — stk | 250
See parameters in Table. 1
2,C; WX Control,
T; AKX Treatment

RETOg Thoto TOHELE LTIPSETH 10g, -
PEETH 2z OFRUEHHUTS i, FHEREFM
By K BV TRREMICEBENZED O R
otz (B165%) 4, MBEER (AR TREBRET
L (#125%), BRHCEAETH » 1z BHEOET 1L FOD
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i {& o (£ F728R (2 Gompertz & Multiphasic & #
EYUTHHEES, RCBASLERSEW S hlish-
o, AIC TRTOEEREHNKE (HESH, HiFc
L2 TEFVDOESHIPECRNL I LD TH -1, #
S 2HOEFLEYTRODTHEE SN /52— %
DT L BERE SR L, WFRONSS A~ 5 b7
DEREEMANE, BHRBIRURRICEETTEREN
BEDEHShIUpoTze L L, HEE S NARRET
ERT AT L — i3, BRHEE AR E WM
B -7z (Multiphasic ®F ATt Ay & A A 228D,
i, MREEERT N5 A — & CRMEBREMA X {H#
EEHAEMCH o 12,

# 4 R B OISR E & OERETE O Ein & SRR

* 4. EEEE LS & EEfEE
Table 4. Mean=*SD of egg traits and some productive traits
FRAE 4%
Wi High-line Low-line
Trait $HHER PR IR JLBHR
Control Treatment Control Treatment
EW (g) 4%.75+2.81° 49.9413.35° 57.30+%3.97° 56.34+3.90°
AW (g) 28.344-1.69° 20.62:+2,202 37.02+3.21° 36.04:+3.05%,
YW (2) 16.07+0.92° 15.48+1.17* 14.2140.95° 14,33+0.62°
AFE (day) 168.3+23.2 167.6+ 8.6 176.14+12.3 173.0+11.2
NEP (egg) 223.9£37.7 201.9+52.6 205.9+23.8 210.7+£29.6
REP (%) 78.0%10.2 71.7%£18.1 76.1% 5.6 77.0£10.8
FI (kg) 26.25+2.59 25.62:+2.38 25.86+1.92 26.654-1.53
FE (%) 42.38+5.88"  39.299 842 45.39:£2 45° 44.43*=5.84°%

W)Y BRI E T AR 3RTER O PYERoFESEERT (P<0.05),
Mean with no common superscripts within a row are significantly
different (P<0.05).

SD; f2HEfE#:  Standard deviation
EW ;§E Egg weight, AW ; JI3E  Albumen weight

YW 938{E Yolk weight,

AFE ; ¥l Age of first egg

NEP ; #£58% Total number of egg per hen

REP ; BEURER Rate of egg production

FI; A Feed intake, FE; 8%3%#  Feed efficiency
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Table 5. Simple correlations between estimated parameters for multiphasic
and Gompertz models and egg production traits using records of
individual hens :
BEsusR EETNEL
S5 A — 4D Egg production rate Number of eggs
Parameter ERG% =5 P ST
H-line L-line H-line L-line
Multiphasic 3—&B Phase 1
A C —.094 122 .037 .129
T .221 .333 .261 —.261
by C .068 085 ~. 147 —.210
T 317 .208 .292 .286
o] C —.138 .015 .133 .185
T -, 563 .081 —.543 —.052
Multiphasic B Phase 2
A, C —.301 035 - .443 —.165
T — .b56 .346 —.h32 .346
bz C .603 .001 .543 .265
T . 0oT .03s 470 .007
C C —.215 .041 —.038 —.166
T .198 .190 .252 —.137
Gompertz model
A C - 549 .082 - 628 —.079
T —.201 .094 - .181 .192
B C - .274 .205 —.128 . .09z
T —.510 .248 ’ —.408 347
K C -, 274 L1149 —.128 .178
T —.510

PSS HREE | EBR
See paramelers in Table 1.

--.103 —.408_ —.092
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Application of Non-linear Growth Curve Models to Body
Weight in Egg-type Chicken

Shunzo MivosHi, Mitsuyoshi Suzukt and Takatsugu MiTsumoTto

Obihiro University of Agiculture and Verterinary Medicine, Obihiro-shi, 080

For representing growth pattern, five non-linear growth curve models (Brody,
Bertalanffy, Logistic, Gompertz and multiphasic) were fitted to records of weekly body
weight in egg-type chickens. In addition, the relationships with estimated parame-
ters to productive characters were discussed.

Data were collected from two strains of White Leghorn chickens, which were
selected for high and low yolk-albumen ratio. The fertiled eggs were obtained from
hens of these lines with similar adult body weights, About 20% of predicted albumen
weight of each egg as removed from half the number of collected fertiled eggs. The
hens with records of egg production were used in this analysis. Goodness-of-fit for
five models was judged by coefficient of determination {R% and by Akaike’s informa-
tion criterion {AIC).

The chick in treated group was smaller than that in control group. The means of
body weight at hatching were significantly estimated (6.2 g in high-line, 69 g in low-
line). These differences disappeared after about 2-4 weeks of age.

The best fitted model for means of weekly body weight was multiphasic followed
by Gompertz in the five growth curve models. The multiphasic model, however,
overestimated the early growth (from hatching to 30 days of age). ‘

The phenomenon such as diphasic growth curve was clearly observed from the
growth rate of body weight on age {(days). The first phase was until about 100 days of
age. The second peak was not clearly recognized in the high line.

The mean of feed efficiency of the high line was significantly lower than that of the
low-line, due to small size of eggs in the high line. No significant differences in the
other productive traits were found between the two line. '

The positive correlations were found between grow'th rate in phase 2 of multi-
phasic model and egg production, whereas growth rate in phase 1 and in Gompertz
model had negative relationships with egg production. The estimated parameters
indicating mature weight were negatively correlated with the number of eggs and egg
production rate,

(Jpn. Poult. Sci., 32 : 394-401, 1995)
Key words : non-linear growth curve, body weight, egg-type chicken
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