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Table 1. Estimated parameters and different criteria for the functions describing growth pattern of Japanese quail
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Square ErrorAIC = Akaike’s Information Criterion BIC= bayesian information criterion

CE 4 e Gl (Ses by, Jhe de Slawl
ladrg 45 ooy e Biln g Sde (mobe

5 B Yl g 0yl oy (gpd Blas] o)y, Jio
o) omiomed 2L o 1y la Jae plo o g0 1) s o S
Ly Cu oyl L) Klg¥ oo yitg g AL (530 (e (S
bl &S 0087 555 (V) WS 5 gaenl amy 55lp


http://dx.doi.org/10.52547/rap.13.36.124
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.1.9
https://rap.sanru.ac.ir/article-1-597-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.22518622.1401.13.36.1.9 ]

[ DOI: 10.52547/rap.13.36.124 ]

WY

Silyred (93ly0 dazme 5 JIST ol syl e SLidl e L)1

Gompertz

250
200
150

(e5)ess 1
50

VF Y bl /Y ojloss /2 3w Jlo old Clidgs (slouing

NLM Y o

NLMIX Y o0

MNLN ¥ o
——MLMIX T o2
—— LN T Y

g N LIATX T o0

4 5 6 7 8 9 101112 13 17 18 19 20 21 24 28 32 35 45

39y

N Y WG (V) WS S PR WE B
Figure 1. Prediction of quail body weight using non-linear and nonlinear mixed Gompertz models
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Figure 2. Prediction of quail body weight using non-linear and nonlinear mixed logistic models
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Extended Abstract

Introduction and Obijective: The growth models own a very great importance in biological
systems. For example, by analyzing the growth curve of ruminant animals and poultries, it is
possible to fastener and to manage their rearing, nutritional and behavioral requirements, based
on their growth routines and principles. On the other hand, the growth pattern of animals might
be used in evaluating their genetic potential for breeding purposes. Thus, to evaluate and
describe the growth pattern of Japanese quail, this study aimed to evaluate the capabilities and
advantages of non-linear and nonlinear mixed models to describe and evaluate the growth
pattern of Japanese quail.

Material and Methods: In order to assess and designate the growth pattern of Japanese quail,
we used the growth data of three groups; high weight (HW), low weight (LW) and the control
lines of Japanese quail. Different models, including logistic, Gompertz and Richard's both non-
linear and nonlinear mixed models were fitted to the data. For evaluation of models three
criteria including coefficient of determination (R?), mean square error (MSE) and Akaike's
information criterion (AIC) were employed as criteria to compare the mentioned six different
models.

Results: Values of the coefficient of determination (R?), for logistic, Gompertz and Richard's
nonlinear models were 0.954, 0.957 and 0.951, mean square error (MSE) for three models were
74.034, 72.560 and 72.730, and Akaike's information criterion (AIC) for the models were
65829, 65307 and 65349, respectively. The results for non-linear mixed models, in the same
order mentioned above and for R?, MSE and AIC, were 0.976, 0.978 and 0.978; 33.400, 31.658
and 31.849; 61449, 60641 and 60591 respectively.

Conclusion: The results showed that nonlinear mixed models had higher accuracy and less
mean square error, compared to nonlinear models and Richard’s model is more capable (better)
to the predict growth pattern of Japanese quail. Also among non-linear models Gompertz model
had a better fit to the purpose. In general, it can be said that the parameters determined by the
functions inspected in this study, are not much different.

Keywords: Gompertz model, Growth curve, Japanese quail, Logistic model, Non-linear mixed
models, Richard model
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