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Table 1, the weight average (WA) of Raeini Cashmere goats distributed by sex and age
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Wo: birth weight; Wa: kids between 85 and 95 days; Wo2: kids between 175 and 185 days; W3: kids between 265 and 275
days; Wa: kids between 360 and 375 days. S.E: standard error
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Table 2, Mathematical description of growth models, biological parameters and growth evaluators
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y = weight, in kg, at age t; t = age in days; a, b, k and m = parameters.
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Table 3, Estimated parameters for each model in the study of the biological growth curve for both sexes of the
Raeini goats breed
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Joe o sk 039 Joe b a3 8 ) ST
Model Sex A (se) B/IM (s.e.) K (s.e.) “”;; m-se 'ttli'ﬁ AIC
E39p F 16.93 (0.172)  0.867 (0.006) 0.007(0.000) 0.970  4.65 4 1128.19
Brody M 21.09 (0.270)  0.884 (0.006)  0.005(0.000) 0.965 7.50 4 1376.13

3G 0ys F 16.21 (0.121) 0.471 (0.007) 0.011(0.000) 0.970 4.69 5 1130.78

von M 19.81 (0.173) 0.489 (0.204) 0.010(0.000) 0.965 7.52 6 1378.77

Bertalanffy
Cudla g F 15.56 (0.091) 4.509 (0.204) 0.020(0.000) 0.968 4.95 6 1150.14
Verhulst M 18.85 (0.124) 4.74 (0.212) 0.018(0.000) 0.963 7.94 7 1399.24
Sz F 15.78 (0.136) 2.611 (0.060) 0.016(0.000) 0.969 4381 6 1139.54
Logistic M 19.15(0.136)  2.711(0.006)  0.014(0.000) 0.964 7.71 7  1387.93
35 S F 16.93 (0.172) 0.867 (0.006) 0.007(0.000) 0.969 4.73 6 1134.17
Gompertz M 19.44 (0.152)  1.943 (0.045)  0.012(0.000) 0.965 7.60 6 1382.43

s.e. = standard error, R?= non-linear determinative coefficient; M.s.e. = mean square error; AIC = Akaike
information coefficient.
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Table 4, Predicted weights of Raeini goat at different ages by sex for different models
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Observed Brody Von Bertalanffy Verhulst Logistic Gompertz
osle ¥ osle » oolo 5 osle ¥ oolo ¥ osle ¥
F M F M F M F M F M F M
W0 235 2.55 2.25 2.44 8.57 10.12 2.39 3.28 2.58 291 251 2.79
wl 9.70 10.84 9.11 9.20 9.35 10.39 8.14 9.72 9.13 10.07 8.99  10.05
W2 1296 15.06 12.76 1351 13.48 15.59 1352  15.89 1375  15.87 1337 1554
W3 1559 18.39 1471 1625 15.20 18.06 15.18 18.18 1527  18.16 1512 18.01
W4 1580 19.13 15.78  18.08 15.86 19.14 1550  18.72 15.66  18.87 1572 18.97

Wo: birth weight; Wa: Kids between 85 and 95 days; W2: kids between 175 and 185 days; Wa: kids between 265 and 275
days; Wa: kids between 360 and 375 days, F: female, M: male
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Table 5, Inflection point (weight), Inflection age (day) and Growth rate (kg weight/day ) by sex in Raeini goats

) 59 O Sy TS a5, TR a5, TR ao, TS

Joe “S’;X’ e b o dibeabi » Sab¥ Sales  _Seled 1Y Sale
yi (k) Ti (day) Vc3 Vc6 Vc9 Vcl2
3952 F ool - - 0.050 0.028 0.016 0.008
Brody M » - - 0.052 0.032 0.024 0.015
b o F ool 4.80 30.06 0.062 0.034 0.007 0.004
Von Bertalanfy M » 5.86 37.20 0.074 0.044 0.014 0.006
s Foool 7.78 85.32 0.077 0.035 0.007 0.001
Verhulst M » 9.42 86.44 0.084 0.044 0.008 0.002
S F ool 7.89 73.49 0.126 0.034 0.008 0.001
Logistic M » 9.55 83.89 0.160 0.050 0.014 0.003
35 peeS F ool 5.88 47.32 0.062 0.035 0.010 0.002
Gompertz M » 7.15 55.22 0.075 0.046 0.016 0.007

Inflection point: y;; Inflection age: Ti; Growth rate: V¢
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45 (0 O A ) EF S 3 5 9800 3L (A E5b 0oy 40 035 st el oS ol a3 la Sl wisgas
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Table 6, Correlations between parameters of growth models by sex in Raeini goats

il R agbm R agk R kab
e oolo » oolo ¥ ool y
Parameters Female Male Female Male Female Male
&9y 0.011° -0.031" -0.893" -0.924" 0.218" 0.221"
Brody
2l . " " " * *
09 -0.101 -0.150 -0.766 -0.808 0.494 0.522
Von Bertalanffy
elles -0.120° -0.155" -0.526" -0.-586" 0.763" 0.760"
Verhulst
S -0.092° -0.138" -0.641° -0.692" 0599 0.617"
Logistic
Fred -0.121° -0.173" -0.696" -0.743" 0.597" 0.622"
Gompertz

a, b, k and m = model parameters
* P<0.05.
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Abstract

In this study, it was aimed at estimating of the growth curve in Raeini Cashmere goats. For drawing
growth curve, records of weight-age data of 6765 female and male goats were individually fitted to
Brody, Von Bertalanffy, Verhulst, Logistic and Gompertz growth models. The growth models were
compared using the coefficient of determination (R2), residual mean square error (MSE), Akaike’s
information criterion (AIC) and a number of interations. Among all nonlinear models, the highest R2
and the smallest AIC, MSE values and number of interations were calculated by Brody function for
both sexes. Moreover, males have higher A (weight at maturity) and B parameters than females and
have a lower K parameter (rate of maturity) than females. As the Brody growth curve, female adult
live weight was lower than males, because sex factor significantly influences on live weight. The
range of inflection point 4.80 and 7.89 for females, 5.86 and 9.55 for males, respectively. The lowest
of an inflection point in both sexes estimated for Von Bertalanffy model, and highest inflection point
estimated for logistic in both sexes. The lowest and highest of inflection age in both sexes estimated
for Von Bertalanffy and Verhulst models, respectively. In conclusion according to the results of this
study, the nonlinear Brody growth model seems to be the most appropriate to adjust the growth curve
of the Raeini Cashmere goats.

Keywords: Brody, Growth curves, Nonlinear models, Raeini Cashmere goat.
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