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Table 2. The statistics of body weight of camels at

different ages
Body weight (kg) SD (kg)

Age (month) n

Birth 168 31.84 6.65
1 23 56.88 14.00
2 29 77.07 14.63
3 40 87.15 19.22
4 108 106.22 21.39
5 87 122.43 25.65
6 56 135.30 30.39
7 45 129.89 29.93
8 47 153.43 28.07
9 28 131.96 22.48
10 31 138.55 32.64
11 36 164.14 27.50
12 10 218.55 53.98
14 30 240.27 41.50
Average 52.7 128.12 56.8
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Table 1. Mathematical functions used in this study

Function Model
linear y=A+Bt
Quadratic y = A+ Bt — B,t?
Cubic y = A+ Bit — B,t?* + Bst?
Logistic _ A

Y= +Be™
Gompertz y = Ae~Be ™
Brody y = A(1 — Be™*t)
Von y=A(1Be)3 y=A(1 -
Bertalanffy Be™Kt)3

Monomolecular y =1— (1 — A)e K¢
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Table 3. Daily weight gain at different ages of
dromedary camels

Age range Cumulative body Daily weight
(days old) weight gain(kg) gain ratio
0-90 55.31 0.62
90- 200 48.15 0.44
200- 270 18.13 0.26
270 — 365 65.12 0.69
365- 420 21.72 0.36
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Fig. 1. The frequency distribution of body weight records
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Table 4. The RMSE, AIC, residual SS, and R?,q; values for growth functions of dromedary camels

Model No. of parameters Residual SS R2,q RMSE AIC

Linear 2 462092.868 0.751 25.584 1996.805
Quadratic 3 416190.227 0.776 24.297 1966.635
Cubic 4 403443.544 0.782 23.939 1959.071
Brody 3 411976 0.954 24.174 1963.506
Logistic 3 426535 0.953 24.597 1974.184
Gompertz 3 417623 0.954 24.339 1967.692
Von Bertalanffy 3 415211 0.954 24.268 1965911
Monomolecular 3 411976 0.954 24.174 1963.506
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Table 5. Linear and non-linear models to predict growth curve of dromedary camels based on their age

Model Equation
Linear weight=39.284+0.371(age)
Quadratic weight=30.691+0.571(age)-0.0006(age”2)
Cubic weight=27.396+0.820(age)-0.0024(age”"2)+0.000003 (age"3)
Brody weight=207.5-(207.5-29.988)*exp(-0.0037*(age-1))
Logistic weight=160.9/(1+3.7777*exp(-0.0128*age))
Gompertz weight=172.4%exp(-1.6992*exp(-0.008 12*age))
Monomolecular weight=207.5%(1-0.8586*exp(-0.00366*age))
Von Bertalanffy weight=179.5%(1-0.4445*exp(-0.00660*age))"3
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Fig. 2. Performance of monomolecular model to predict growth curve of camels based on observed and expected
values
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Fig. 3. Performance of Brody model to predict growth curve of camels based on observed and expected values
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Abstract

The present study aimed to determine the best mathematical model to describe the growth curve of dromedary camels.
For this purpose, the data recorded between 1990 and 2018 in the National Research and Development Station on
Dromedary Camel located in Bafgh, Yazd province, were used. The records included the body weight of 747
dromedary camels at different ages (from birth to 14 months of age). To determine the best model describing the
growth curve of dromedary camels, eight different mathematical models including linear, quadratic, cubic, Gompertz,
Brody, logistic, monomolecular, and von Bertalanfy were compared. The age of camels was included in the model as
an independent variable and the weight of camels as a dependent variable. The criteria for comparing the performance
of the models were having the highest value of the corrected coefficient of determination (R? adj) or the lowest values
of Akaike information criterion (AIC) and the mean square error (MSE). Based on the results of this study, the
accuracy of linear, quadratic, and cubic equations in describing the growth curve of dromedary camels was
significantly lower than that of Gompertz, logistic, monomolecular, von Bertalanfy and Brody models. The results of
the present study showed that the weight of dromedary camels could be predicted precisely up to weaning age (200
days), However, after weaning, due to the effect of different environmental conditions on the growth of camels and a
sudden change in feed type, the increase in camel weight does not have a linear relationship with their age, and it is
better to use other parameters such as biometric measurements to accurately estimate camel weight.
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