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ABSTRACT 
 

Related research efforts exploring the genetic potential of local chickens (Gallus gallus domesticus) in 
order to get the parent of superior local meat chicken (ALPU) through the development of selection 
methods was applied. Economical and practical approach to nutritional requirement especially protein 
requirement has been done since July, 2008 as well. The research was located at the Field Laboratory 
of Poultry Science and Technology, Department of Animal Science, Faculty of Agriculture, Syiah 
Kuala University, Darussalam, Banda Aceh. The research was divided into 2 groups: the female and 
male parent selection for 2 months, and the selection and enlargement of the derivative (F1) for 4 
months. The selection process by using the parameter was developed starting with the selection of the 
DOC of local chicken which has potential as meat chicken, was divided into 2 groups: medium and 
heavy types. Selection was continued on the derivative chicken which was mated by artificial 
insemination method (IB). Beranger (2007) developed an exterior selection method which has a 
positive correlation with genetic potency: broad skull, wide back, long back, the depth of the body, 
thigh circumference, carcass weight, chest width and proportions of the chest muscles and thigh 
muscles (Yaman et al., 2000). Ration treatment aimed to obtain optimal nutrition standards to 
stimulate the optimum production. Protein content in ration was 17, 19, and 21%, respectively. 
Selection of the exterior parameter has been able to classify the candidate of local meat chicken into 2 
type specific growth models: heavy and medium types. Based on the parameters that were developed 
in this study, the local meat chickens have a huge potential as superior meat chickens. Growth patterns 
of male and female of selected chicken were significantly different for final body weight and exterior 
size. The male chicken achieved commercial weight at the age of 3-4 months (<1.0 kg), while females 
have a tendency to continue to grow after 4 months of age. Male chicken fed with 19% of protein 
resulted better performance, while the female chicken growth was in line with the increasing of protein 
in the ration. In conclusion, the exterior parameters and nutritional approach have an important role to 
evaluate the growth process on local meat chicken. 
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INTRODUCTION 
 

In local animal, the genetic improvement 
program is often done by crossbreeding with non-
local animal. This technique requires a large cost, 
long time, and must be done judiciously and 
focused because it can threaten the purity of 
indigenous animal (local) that basically has its 
own advantages as compared to non-local animal. 
It can be overcome by selection programs aiming 
to change the frequency of genes from a 
population that expressed in the production 
ability.  

Most of animal selection methods were 
focused on the determination of the potential 

nature of phenotype or genotype. This will be 
more difficult with the local livestock as well as 
local chicken genetic trait in which variation is 
very high because of the history of origin. The 
selection program to increase genetic potential of 
local animal should consider the aspects of 
economic value, cost, and time to achieve the 
target. This selection program resulted in 
economic value property such as the increase in 
fertility, vitality, weight gain, color or body 
performance (Le-Bihan et al., 2001:2008).  

Recent parameter selection method, based 
on the existing exterior performance to determine 
the genetic potential of chicken, needs to be 
developed with the exterior parameters selection 
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process which is useful as a standard reference to 
obtain local meat chicken. The basic selection 
method of the exterior parameters in meat 
chicken to get parent with higher productivity 
ability has been developed by the American 
Livestock Breeds Conservancy Pilot Project 
(Beranger, 2007).   

The principle of this method indicated that 
the chicken body performance could be 
genetically determined by the size of the parent 
performance. This method resulted in a faster 
growing meat chicken. The exterior selection 
parameters used were broad skull, wide and long 
back, the depth of the body, thigh circumference, 
and carcass weight. In fact, the genetic diversity 
of the local chicken is highly influenced by the 
interaction between genetic and environmental 
factors.  

Nutritional adequacy plays a large part to 
produce maximum growth. Many failures 
performance of optimum genetic potential of 
animal was reported due to the problem in 
nutritional balance, especially protein and energy 
requirements. Yaman et al. (2000) reported that 
nutritional conditions are corresponded with the 
breast and thigh muscles of the chickens. These 
muscles are the most dominant muscles in meat 
chicken which are influenced by genetic and 
nutritional factors. These parameters are 
considered as important in the selection of local 
meat chicken.  

In present study, the combination of exterior 
parameter and protein requirement in ration were 
implemented during selection program to 
determine the genetic potential of local meat 
chicken. This study focused on the adjustment of 
both parameters to produce selection methods 
which is practical, valid, and applicable for 
breeding program of local meat chicken. 

 
MATERIALS AND METHODS 

 
 The present study was conducted in Field 

Laboratory for Poultry Research Development 
and Teaching Laboratory of Poultry Science and 
Technology, Department of Animal Science, 
Faculty of Agriculture, Syiah Kuala University, 
Darussalam, Banda Aceh since June 10, 2008. 
This research used 400 selected local chicks 
(unsexed) and reared for 5 months and used 
artificial insemination (AI) for breeding 
purposes.  

Organic materials used in the ration were 
sago flour, rice bran, soybean meal, palm meal, 

DCP, mineral mix, vitamin mix and the ISP 
(isolated soybean protein). The selection program 
was started from egg to pre-laying period. At the 
age of 2 months, the male and female chickens 
were divided into 2 groups: medium and heavy 
types which were based on the established 
criteria, while the rest was eliminated (killed). All 
chicks were nutritionally treated and the 
evaluated parameters were observed until the age 
of 4 months (16 weeks). Individual selected 
chicken for both males and females of each type 
was maintained and artificial inseminated for 
breeding purpose in 2 times/week of each group 
(Yaman and Sari, 2004). All hatching eggs (F1) 
were incubated by automatic egg incubator. 
Produced DOC was continuously selected based 
on the body performance achievement. Applied 
selection parameters of the parent and the 
derivative of local chicken were growth, weight 
gain, final body weight, and parameters of the 
body exterior.  

The referenced weight growth at the age of 3 
months for prospective parents were 1,2-1,4 kg 
(males) and 0,8-1,0 kg (females); and 1,2-1,4 kg 
(males) and more than 1,0 kg (females) for 
medium type and heavy type, respectively 
(Yaman et al., 2002; unpublished data). 

Selection criteria of the body exterior was 
based on methods developed by Beranger (2007): 
skull broad, wide back, long back, depth of body, 
thigh circumference, width of chest, carcass 
weight, chest and thigh muscles (Yaman et al., 
2000).  

The formulation of energy and protein 
balance (Yaman et al., 1998) as treatment in each 
group was modified by the provision of ad 
libitum. 

 
RESULTS AND DISCUSSION 

 
The present study proved that the selection 

parameters and nutritional treatments stimulated 
significantly the genetic potential of local 
chicken as a local meat chicken with high 
standard of production. Based on the parameter 
of growth development, this study showed that 
the selection program resulted in two types of 
local meat chicken: medium and heavy types. 
Population of selected local meat chicken was 
higher than population of eliminated chickens 
(18.20% - 22.54% of 386 chickens). In addition, 
during the first step of selection program, it was 
observed that the mortality rate was very low 
(3.50%). It indicated that the local chickens were 
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better adapted to the treatment. This condition 
was supported by the quality of rations, the 
suitability of maintenance management, and 
vaccination program during selection program. 
 
Table 1. Diet Composition of Local Meat 

Chicken 
Diet Amount 
Corn 42.8 % 
Soybean meal 27.1 % 
Rice Bran 13.0 % 
Palm Meal 6.0 % 
Coconut Meal 3.0 % 
Sago Meal 6.0 % 
Extracted Cereal Protein 0.5-0.9 % 
DCP 1.0 % 
Vitamin and mineral premix 0.2 % 
Total 100   % 

Total Nutrient  
Crude Protein 19-21% 
Energy 2910 kcal ME 
Calcium 0.89% 
Phosphor 0.75% 

 
In this research, the change in exterior body 

is the main selection parameter which is 
correlated with the growth and development of 
local meat chicken. The study indicated that 
weight gain and exterior parameters of derivative 
1 (F1) of male local meat chicken were achieving 
standard size over 4 months. The final body 
weights of male chicken were 1.47 kg (heavy 
type) and 1.26 kg (medium type), respectively. 
These results indicated that classification of 
chicken, based on weight grouping as external 
selection criteria since the early ages, affected the 
achievement of final weight in male selected 
local chicken. It showed that selection based on 
body size groupings based on the exterior and 
initial body weight correlated positively to the 
growth of male local chicken. This result is 
consistent with previous findings that the 
maximum weight gain could be obtained at the 
level of a certain age (Wartomo et al., 1977; 
Gunawan and Hetzel, 1983).  

In this study, the commercial weight of local 
meat chicken (>1 kg) was reached at the age of 3 
months (1.09 kg) and increased significantly at 
the age of 4 months (1.26 kg). Beranger (2007) 
and Berri et al. (2001) reported there were parts 
of the body on local chicken which are 
responsive to the increase with age. Meanwhile, 
the nutrients availability could affect the 
achievements of final weight. However, the 

maximal body weight was stimulated by 
endocrine metabolic system a factor which 
contributes to growth (Guernec et al., 2004). 

The phenomenon of growth model on local 
male chicken was followed by the same pattern 
in female local meat chicken. The exterior 
parameter differed significantly between heavy 
type and medium type of female chicken until 4 
months of age. At the age of 4 months, the 
female heavy type reached 1.30 kg of final body 
weight, while medium type was 1,11 kg. This 
result indicated that weight grouping as external 
selection criteria since the early age affected the 
final body achievement and exterior parameters 
on female local chicken. 
 
Table 2.  Number and Type Distribution of 

Selected Chicken during First Step of 
Selection Program until 2 Months of 
Age 
Criteria Total 

(chicks) 
(%) 

1. Number of DOC/chicks  400 100.00 
2. Mortality/chicks   14    3.50 
3. Total Population/chicks 386 96.50 
4. Number of Male/chicks 151 39.12 
5. Number of Female/chicks 235 60.88 
Post Selection:   
Male chicken :   
 -Number of Heavy Type /chickens 54 35.76 
 -Number of Medium Type /chickens 63 41.72 
 -Number of Elimination /chickens 34 22.52 
Female chicken : 

-Number of Heavy type /chickens 98 41.70 
 -Number of Medium type /chickens 94 40.00 
 -Number of Elimination /chickens 43 18.30 

 
In a series of selection method  of local meat 

chicken were also carried out to adjust the protein 
requirement as a major environmental factor that 
influence overall gene expression and certain 
body parts that became the main parameters of 
the study. Based on previous research (Yaman 
and Sari, 2004) that observed the protein 
requirement in local chicken was different caused 
by differences in gender, type of chicken and 
growth patterns. In chicken, the lower protein 
content in ration stimulating the amount of 
consumption (Yaman et al., 1998; 2000a and 
2000b). The influence of differences in crude 
protein ration on female of local chicken 
significantly affected growth development and 
final weight until the age of 16 weeks in line with 
the increased availability of protein in the ration 
(Table 5). The female required higher than that it 
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in male probably due to avian species require a 
high protein body and mature sex. In this phase, 
female chicken need a higher protein intake to 
achieve weight loss of productive and 
reproductive organs towards the preparation of 
egg-laying age. 

In conclusion, the protein requirement of 
local meat chicken during selection program was 
significantly different between male and female. 
The female chicken still requires a high enough 

protein for growth and preparation of the 
reproductive organs until the age of 4 months. In 
contrast, the male local meat chicken fed with 
19% of protein achieved the commercial weight 
at the age of 4 months. The genetic expression in 
chicken is the result of internal and external 
factors in which the nutritional factor plays 
important role on growth achievements (Kino, 
1993: Kato et al.,1992: Gondwe et al., 2006: 
Musa et al., 2006). 

  
Table 3. Body weight gain and exterior body size of male local meat chicken until 4 month of age 

Sex/ 
Type of 
Chicken 

Exterior parameters 
Final body 
weight (g) Age 

(month) 

Thigh 
circum 
Ference 

(cm) 

Skull 
broad 
(cm) 

Width 
of chest 

(cm) 

Height 
of body 

(cm) 

Depth 
of body 

(cm) 

Weight of 
breast 
muscle 
(cm) 

Weight of 
thigh 

muscle 
(g) 

Heavy 
Male 

1 7.3 2.3 17.8 18.7 7.3 37.47 48.57 357 
2 8.3 2.7 22 27.5 10.6 70.77 84.94 770 
3 10.6 3.2 23.5 30.2 11.6 174 227 1 093 
4 12.5 3.5 31 31.5 12.05 285.6 546.5 1473a 

Total 38.7 11.7 94.3 107.9 41.55 567.84 907.01 
Mean 9.68a 2.93a 23.58a 26.98a 10.39a 141.96a 226.75a 

Medium 
Male 

1 6.7 2.1 15.2 16.2 7 34.5 39.8 302 

2 7.1 2.4 19.3 24.5 9.4 65.4 74.3 645 
3 9.4 2.9 19.4 27.7 10.5 156 201 879 
4 11.1 3.1 29.5 28.2 11.3 235 523 1259b 

Total 34.3 10.5 83.4 96.6 38.2b 490.9 838.1 
Mean 8.58b 2.63b 20.85b 24.15b 9.55b 122.73b 209.53b 

 

Table 4. Body weight gain and exterior body size of female local meat chicken until 4 month of age 

Sex/ 
Type of 
Chicken 

Exterior parameters 
Final 
body 

weight (g) 
Age 

(month) 

Thigh 
circum 
Ference 

(cm) 

Skull 
broad 
(cm) 

Width of 
chest 
(cm) 

Height of 
body 
(cm) 

Depth of 
body 
(cm) 

Weight of 
breast 
muscle 
(cm) 

Weight of 
thigh 

muscle 
(g) 

Heavy 
Female 

1 4.8 .15 13.5 15.3 5.7 18.57 22.74 209 
2 8 2.4 20.5 24.2 9 62.81 69.15 550 
3 9.1 2.9 21.3 25.2 9.4 122 122 889 
4 9.5 .95 29 26.3 11.1 184.6 460.4 1297a 

Total 31.4 10.4 84.3 91 35.2 387.98 674.29 
Means 7.85a 2.6a 21.075a 22.75a 8.8a 96.99a 168.57a 

Medium 
Female 

1 4.2 2.1 11.2 15.3 5.2 16.5 21.6 189 
2 7.3 2.3 18.5 24.2 7.6 56.2 64.2 473 
3 8.7 2.4 19.2 24 8.6 111.7 120.1 657 
3 8.7 2.4 19.2 24 8.6 111.7 120.1 757 
4 8.9 2.7 26 26.3 10.4 176.9 421 1106b 

Total 29.1 9.5 74.9 89.8 31.8 361.3 626.9 

 Means 7.28b 2.375b 18.73b 22.45b 7.95b 90.33b 156.73b 
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Table 5. The effect of protein percentage in 
ration on final body weight of male and 
female local meat chicken until 5 month 
of age 

Protein 
Content 

(%) 

Final Body Weight (gram) 

Male Female 

17.0 1543a 1245a 

19.0 1804c 1332a 

21.0 1753b 1421b 

 
CONCLUSIONS 

 
Selection of the exterior parameter was able 

to classify the candidate of local meat chicken 
into 2 types with specific growth model: heavy 
and medium types. Based on the parameters that 
were developed in this study, the local meat 
chicken has a huge potential to become oriented 
superior meat chicken. Growth patterns of male 
and female of selected chicken had a significantly 
difference in final body weight and exterior size. 
The male chicken achieved commercial weight 
since the age of 3-4 months (<1.0 kg), while 
females have a tendency to continue to grow after 
4 months of age. In male chicken fed 19% of 
protein resulted better performance, while female 
chicken growth in line with the increasing 
availability of protein in the ration. The provision 
of 21% protein in female chicken resulted in 
optimal growth until the age of 4 months. The 
next program of present study will focus to 
achieve uniformity of the derived variation with 
the higher production on F3. 
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