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Abstract 
“Understanding evolutionary changes and creating effective breeding strategies depend on the 

inheritance of growth curves. Determining the genetic and non-genetic components of development 

curves is crucial because it can be used to correct data irregularities based on by random environmental 

impacts. As a result, knowledge can be used to directly choose animals to improve growth traits”. 
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Introduction 

Non-linear Growth curve models are important to assess to potential worth of growth 

parameters for selection criteria to make breeding strategies for animals. Animal growth 

models are used to calculate the daily food nutrient requirements for animals at different stages 

of development and to identify alternative techniques to increase the efficiency of livestock 

production (Schinckel and de Lange, 1996) [20]. Additionally, they have been applied to 

calculate adult weight and increases in live body weight (Nasholm and Danell, 1990; Jenkins 

and Leymaster, 1993) [14, 9]. 

Growth curve explains the changes in yield that occur as a result of this interaction over time 

(or as a function of age) (Kor et al., 2006) [11]. The weight or size of any organ, the 

composition of tissues and cell size, as well as living weight, can all alter with age (Eisen, 

1976) [4]. 

Growth curves are useful in the production of animals because they may be used to: (1) assess 

the response to various treatments throughout time; (2) examine the relationship between 

treatments and time; and (3) identify heavier animals within a population at younger ages 

(Bathaei and Leroy, 1996; Freitas, 2005; Malhado et al., 2009) [1, 5, 13]. 

Genetic parameters of growth curve parameters are necessary to examine the potential worth 

of the growth parameters as selection criteria for breeding strategies. The importance of this 

concept has been demonstrated (Kachman et al. (1988) [10] ; Daskiran et al., (2010) [3]. 

Three parameters were primarily evaluated using several non-linear growth curve models: 

asymptotic mature live body weight (A), folding point of growth (B), and growth rate (K). The 

parameters changed based on the species, breed, management practices, impact of the 

environment, flock size, clusters, nutritional status, and selection techniques. The coefficient of 

determination (R2) is parameter for goodness of fit which indicate higher value good indication 

for fitting of non-linear model. 

In the Brody non-linear growth curve model for both sexes, parameter (A) varied from 29.13 

(Waheed et al., 2011) [24] in the Beetal goat to 52.90 in the Kalahari red goat (Hifzan et al., 

2015), parameter (B) varies from 0.75 (Pire et al., 2017) [18] in Repartida goat to 0.91 by 

(Waheed et al., 2011) [24] in Beetal goat and parameter (K) value from 0.00 (Pire et al., 2017) 

[18] in Repartida goat to 0.10 (Waheed et al., 2011) [24] in Beetal goat. 

In Gompertz non-linear growth curve model value ranged for both sexes parameter (A) 

reported from 16.5 (Gaddour et al., 2012) [7] in Alpine goat to 55.06 (Wahi et al., 2004) [25] in 

Jamunapari goat, parameter (B) from 0.02 (Gaddour and Najari 2008) [6] in Alpine goat 2.52 

(Wahi et al., 2004) [25] in Jamunapari goat and parameter (K) varies from -0.31 (Gaddour and 

Najari 2008) [6] in Alpine goat to 52.34 (Cak et al., 2017) [2] in coloured mohair goat. 

Value of parameter (A) extended from 14.35 (Cak et al., 2017) [2] in coloured mohair goat to 

32.53 (Paul et al., 2016) [17] in non-descript goat, parameter (B) laying from 0.75 (Pire et al., 

2017) [18] in Repartida goat to 3.75 (Paul et al., 2016) in non-descript goat and parameter (K) 

from 0.01 (Pire et al., 2017) [18] in Repartida goat to 0.17 (Paul et al., 2016) in non-descript 
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goat for Logistic non-linear growth curve model for both 

sexes. 

In Bertallanffy non-linear growth curve model parameter (A) 

incresing from 25.43 (Pire et al., 2017) [18] in Repartida goat 

to 37.62 (Paul et al., 2016) [17] in non-descript goat, parameter 

(B) valued from 0.37 (Pire et al., 2017) [18] in Repartida goat 

to 2.09 (Paul et al., 2016) [17] in non-descript goat and 

parameter (K) observed from 0.00 (Pire et al., 2017) [18] in 

Repartida goat to 0.40 (Tatar et al., 2009) [22] in young hair 

goat for both sexes. 

The coefficient of determination (R2) was reported in goat for 

both sexes in Brody non-linear growth model from 87.53 per 

cent (Pires et al., 2017) [18] in Repartida goat to 99.80 per cent 

(Waheed et al., 2011) [24] in Beetal goat. 

The coefficient of determination (R2) was increaesd by 

Gompertz non-linear growth curve model from 71.00 per cent 

(Gaddour et al., 2012) [7] in Alpine goat to 99.80 per cent 

(Waheed et al., 2011) [24] in Beetal goat in goat for both sexes. 

The coefficient of determination (R2) was extended in 

Logistic non-linear growth curve model from 91.47 per cent 

(Pires et al., 2017) [18] in Repartida goat to 99.76 per cent 

(Paul et al., 2016) [17] in non-descript goat in goat for both 

sexes. 

The coefficient of determination (R2) was oscillated in goat 

for both sexes by Bertalanffy non-linear growth curve model 

from 88.58 per cent (Pires et al., 2017) [18] in Repartida goat to 

99.79 per cent (Paul et al., 2016) [17] in non-descript goat. 

 
Table: Estimated non-linear growth curve model parameters for various goat breeds 

 

Animal 
Growth curve 

model 
Sex 

Growth curve model 

parameters 

Goodness of 

fit References 

A B K R2 

Jamunapari goat 
Gompertz 

Both sexes 
55.06 2.52 0.08 96.02 

Wahi et al., (2004) [25] 

Logistic - - - 95.93 

Beetal goat 
Gompertz 

Both sexes 
28.54 1.86 0.16 98.51 

Logistic - - - 97.86 

Barbari goat 
Gompertz 

Both sexes 
32.96 2.48 0.11 99.14 

Logistic - - - 98.81 

Balck Bangal goat 
Gompertz 

Both sexes 
20.20 2.43 0.15 99.46 

Logistic    99.23 

Jamunapari x Beetal goat 
Gompertz 

Both sexes 
33.75 2.15 0.13 99.35 

Logistic    99.09 

Jamunapari x Barbari goat 
Gompertz 

Both sexes 
36.84 2.35 0.10 98.70 

Logistic    98.34 

Jamunapari x Black Bangal 

goat 

Gompertz 
Both sexes 

26.29 2.32 0.14 99.23 

Logistic    99.38 

Beetal x Barbari 
Gompertz 

Both sexes 
31.64 2.17 0.13 98.98 

Logistic    98.59 

Beetal x Black Bangal goat 
Gompertz 

Both sexes 
34.56 2.49 0.12 99.23 

Logistic    98.90 

Barbari x Black Bangal goat 
Gompertz 

Both sexes 
23.42 2.30 0.14 99.17 

Logistic    98.78 

Akkeci goat Gompertz Female 48.4 -0.00 103.27 97.85 Kor et al., (2006) [11] 

KambingKatjang goat 

Brody 

Both sexes 

31.8 0.91 0.01 93.90 

Tsukahara et al., (2008) 
[23] 

Bertalanffy 28.8 0.49 0.022 93.70 

Gompertz 28.1 1.90 0.026 93.60 

Logistic 27.0 4.38 0.037 93.00 

KambingKatjang goat x 

German Fawn goat (F1) 

Brody 

Both sexes 

33.7 0.94 0.021 92.40 

Bertalanffy 32.2 0.52 0.032 92.30 

Gompertz 31.8 2.06 0.037 92.10 

Logistic 31.2 5.15 0.053 91.40 

Back cross with 75per cent GF 

genes (BC) 

Brody 

Both sexes 

35.5 0.93 0.027 92.90 

Bertalanffy 34.2 0.50 0.038 92.70 

Gompertz 33.9 1.94 0.044 92.50 

Logistic 33.2 4.50 0.062 91.80 

F2 (F1 X F1) 

Brody 

Both sexes 

34.9 0.89 0.021 91.40 

Bertalanffy 33.3 0.46 0.029 91.00 

Gompertz 32.9 1.76 0.033 90.70 

Logistic 32.3 3.76 0.045 89.70 

Alpine goat Gompertz Both sexes 16.53 0.02 -0.31 - 

Gaddour and Najari 

(2008) [6] 

Damascus goat Gompertz Both sexes 15.04 0.05 -0.33 - 

Local Gompertz Both sexes 12.47 0.04 -0.32 - 

F1 Alpine X Local Gompertz Both sexes 17.1 0.03 -0.39 - 

F2 Alpine X Local Gompertz Both sexes 15.73 0.05 -0.42 - 

F1 Damascus X Local Gompertz Both sexes 17 0.02 -0.21 - 

F2 Damascus X Local Gompertz Both sexes 16.67 0.03 -0.25 - 

 

Young Hair Goat 

Gompertz 

Both sexes 

32.70 1.83 0.46 97.70 

Tatar et al., (2009) [22] 
Logistic 32.03 4.04 0.66 96.40 

Brody 34.35 0.89 0.28 98.90 

Bertalanffy 33.07 0.47 0.40 98.20 
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Animal 
Growth curve 

model 
Sex 

Growth curve model 

parameters 

Goodness of 

fit References 

A B K R2 

Angora goat 
Gompertz 

Both sexes 
23.39 0.91 0.00 95.60 Ozdemir and Dellal 

(2009) [16] Logistic 20.70 4.96 0.01 95.70 

Alpine goat Gompertz 
Male 31.90 - - - Kume and Hanjo (2010) 

[12] Female 27.8 - - - 

 

Beetal goat 

Brody Both sexes 29.13 0.91 0.10 99.80 

Waheed et al., (2011) [24] 

 Male 28.91 0.91 0.12 99.60 

 Female 30.21 0.91 0.09 99.90 

Gompertz Both sexes 23.45 1.98 0.25 99.80 

 Male 24.02 1.98 0.27 99.70 

 Female 22.94 1.99 0.23 99.80 

Alpine goat Gompertz Both sexes 16.5 - - 71.00 
Gaddour et al., (2012) [7] 

Indigenous goat Gompertz Both sexes 12.47 - - 71.00 

Beetal goat 

Gompertz 
Male 27.62 2.54 0.10 - 

Nouman and Abrar 

(2013) [15] 

Female 29.33 2.53 0.09 - 

Logistic 
Male 7.67 0.17 24.74 - 

Female 8.29 0.16 25.90 - 

Non-descript goat of Nigeria 

Gompertz 
Male 8.40 0.15 0.07 94.31 

Raji et al., (2015) [19] 
Female 6.42 0.15 0.09 94.60 

Logistic 
Male 7.66 0.61 0.10 93.70 

Female 6.22 0.20 0.12 94.14 

Kalahari red goat 
Brody Both sexes 52.90 0.89 0.08 97.70 

Hifzan et al., (2015) [8] 
Gompertz Both sexes 48.90 1.84 0.15 97.9 

Non-descript goat (master 

sample) 

Logistic 

Both sexes 

32.53 3.75 0.17 98.66 

Paul et al., (2016) [17] 

Gompertz 42.96 1.88 0.08 98.97 

Bertallanffy 37.62 2.09 0.12 98.96 

Non-descript goat (Bootstrap 

sample) 

Logistic 

Both sexes 

32.53 3.75 0.17 99.76 

Gompertz 42.96 1.88 0.08 99.79 

Bertallanffy 37.62 2.09 0.12 99.79 

Coloured mohair 

goat(singleton) 

Logistic 
Both sexes 

17.19 5.31 0.03 99.53 

Cak et al., (2017) [2] 
Gompertz 18.86 0.01 38.99 99.70 

Coloured mohair goat(twin) 
Logistic 

Both sexes 
14.35 6.16 0.02 99.53 

Gompertz 16.69 0.01 52.34 99.53 

Repartida goat 

Brody 

Both sexes 

29.68 0.75 0.00 87.53 

Pires et al., (2017) [18] 
Bertalanffy 25.43 0.37 0.00 88.58 

Logistic 22.31 - 0.01 91.47 

Gompertz 24.41 1.44 0.01 90.97 

Sirohi goat 

Brody 

Both sexes 

25.38 0.89 0.14 99.39 

Sunwasiya et al., (2020) 
[21] 

Gompertz 22.39 1.80 0.29 98.47 

Logistic 21.46 3.89 0.42 97.37 

Bertalanffy 22.97 0.47 0.24 98.82 

Brody 

Male 

26.66 0.88 0.14 99.46 

Gompertz 23.48 1.79 0.28 98.62 

Logistic 22.49 3.84 0.41 97.58 

Bertalanffy 24.10 0.46 0.24 98.95 

Brody 

Female 

24.81 0.89 0.14 99.35 

Gompertz 21.90 1.80 0.28 98.39 

Logistic 20.99 3.87 0.41 97.28 

Bertalanffy 22.47 0.47 0.24 98.76 
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