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Introduction

Local chickens are a source of income for both urban 
and rural communities, although on a small scale, gen-

erally, every farmer/breeder household raises this type of 
chicken. (Silondae et al., 2022). Local chickens are a source 
of income for urban and rural communities in Ternate City. 
Even though it is on a small scale, generally every farm-
er/breeder household keeps this type of chicken, because 
young village chickens are kept by everyone, these livestock 
easily adapt to the local environment, they find their meat 
tastier and they do not use chemicals in their rearing. 

However, the fundamental problem is that the productivity 
of meat and eggs from local chickens is very low. The main 
factor that influences the low productivity of local chick-
ens are genetic factors and other factors such as poor feed-
ing management and maintenance systems, where up to 
now the maintenance system is still inadequate traditional, 
namely a small number of livestock, providing minimal 
feed and not considering quantity and quality.

Apart from that, purebred chickens and Elba chickens have 
advantages in both egg and meat production, therefore, to 
answer the problem of local chickens, it is necessary to se-
lect and cross breed them with Elba chickens and purebred 
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chickens, so that in the future new breeds of chicken will 
be produced. superior race based on breeding purposes.

This research aims to cross and select local chickens to 
form a new family of local Ternate chickens that have su-
perior productivity.

Phenotypic characteristics are characteristics and condi-
tions of local chickens that need to be known because they 
are markers of the development of each chicken which are 
useful in selecting and multiplying local Ternate chickens 
for maintenance purposes.

Morphometry is concerned with the analysis of variations 
in shape between a sample of a population and various 
populations. Morphometry is in many cases used to ad-
dress various concerns about morphological development 
and species diversity by concentrating on different segrega-
tion cycles or estimating morphological variation.

This research specifies that by comparing the phenotypic 
characteristics of cross-bred chickens (G1), Elba chick-
ens, and local Ternate chickens, it is possible to determine 
phenotypic characters and productivity so that it is easy to 
select superior traits from local Ternate chickens for breed-
ing programs.

Previous research with the topic “Local Community 
Knowledge About the Productivity and Phenotypic Di-
versity of Chickens (Gallus gallus domesticus) as an Effort 
to Support Food Security in the Community of Ternate 
City”, but this previous research only discussed in gener-
al the phenotypic characteristics of free-range chickens in 
Ternate City without treatment and compare them with 
other superior types of chicken.

The local system of raising chickens is that they are free 
to roam, generally, they are not kept intensively in cages, 
they are allowed to roam freely in yards, fields, gardens, 
and various places around cities or human settlement areas. 
( Jailani & Grinting, 2024).

Elba chickens are the newest type of village chicken which 
has several advantages, at the age of 4.5 -5 months they 
start to learn to lay eggs, do not incubate their eggs, can 
lay up to 300 eggs per year, egg size is larger than ordinary 
village chickens, only a small amount of feed is required. 70 
grams per head per day so it is very economical.( Jailani & 
Grinting, 2024).

Efficiency of livestock farming, especially broiler chicken 
farming, is one type of chicken that is very popular and has 
the potential to be cultivated, this is because these chick-
ens have higher meat production compared to free-range 

chickens. (Viastika, 2021).

In urban communities, there is a general preference for lo-
cal chicken over exotic chicken because it is believed to 
be tastier and does not contain drug residues (Emuron et 
al., 2010). From an economic perspective, local chickens 
are superior to purebred chickens because they have higher 
selling prices for eggs and meat products. (Najoan et al., 
2018).

Apart from that, these chickens are more resistant to dis-
ease and have high adaptability to their environment, mak-
ing farming activities easier. (Siwu et al., 2023). Therefore 
local chickens have a strategic role in providing food of 
animal origin. (Silondae et al., 2022). Local chickens have 
a big influence on the development of the local chicken 
industry in rural communities (Sumantri et al., 2020).

The provision of food from animal sources to meet the 
community’s animal protein adequacy, especially in Terna-
te City, is closely related to the research strategy planning 
platform launched by Khairun University, namely fulfilling 
community food security.

However, the problem faced so far is that local chicken de-
velopment is still not optimal in providing animal-based 
feed due to low productivity. (Hadi et al., 2021).

In intensive rearing, the average egg production of local 
chickens generally only reaches 30% (105 eggs/head/year) 
(Dameanti et al., 2020), Compared to the egg production 
of purebred chickens which reaches 351 eggs/head/year 
(Lapihu et al., 2019).  Efforts to increase the potential of 
local chickens require a genetic quality improvement pro-
gram (Suryadi et al., 2022). in an effort to develop local 
chicken productivity and can be done through selection 
and crossing systems. (Ouédraogo et al., 2023). This article 
examines the Morphometric Characteristics, Quantitative 
Phenotypic Characteristics, Main Components, and De-
termination of Morphometric Characters of the first gen-
eration (G1) resulting from crossing Elba Chickens with 
Ternate Village Chickens.

Morphometry relates to the analysis of shape and shape 
variations between specimens of a population and different 
populations.(Astuti et al., 2022).

Morphometric science is often used to address various 
concerns about morphological evolution and species diver-
sity by studying specific differentiation processes or meas-
uring morphological disparities through time and, or space 
(Sophian et al., 2021).

Qualitative phenotypic characteristics are the color and 
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shape characteristics of local chickens that need to be 
known because they are markers of the production of each 
chicken which are useful in selecting and breeding na-
tive chickens based on breeding goals (Guisso Taffa et al., 
2022).

Principal component analysis (PCA) is a multivariate 
technique that analyzes data tables in which observations 
are explained by several quantitative dependent variables 
that are correlated with each other (Wangge, 2021). The 
goal of this analysis is to extract important information 
from statistical data to represent it as a new orthogonal 
set of variables called principal components, (López del 
Val & Alonso Pérez de Agreda, 1993), and to display pat-
terns of similarity between observations and variables as 
points on a spot map. Mathematically, PCA relies on the 
eigendecomposition of semi-definite, positive matrices and 
singular value decomposition (SVD) of rectangular matri-
ces (López del Val & Alonso Pérez de Agreda, 1993). De-
termining clusters based on morphometric characters is a 
characterization based on similarities in body size between 
the types of chickens being measured or genetic distance 
and kinship relationships based on closeness or similarity 
and using certain methods and tools.

The novelty of this research is producing or finding a new 
breed of local chicken typical of Ternate City which has 
high productivity, where so far there has been no specific 
research regarding the treatment of raising local chickens 
in this area.

This kind of research is useful for application in other areas 
so that it can produce superior native chicken productivity 
not only at the level of adaptation to the environment but 
also at low productivity. However, it is hoped that it will 
also produce chickens that have good productivity with 
high meat and egg production. 

MATERIALS AND METHODS

Experiment Location
This research was carried out at the Maquaponik Farm, 
Gamayou Hamlet, Ternate City District for 6 (six) months 
from April to September 2022.

Research Materials
This study used 9 roosters and 27 hens, consisting of 
3 Bangkok roosters, 3 White Elba roosters, 3 Red Elba 
roosters and 27 hens (F1), the result of a crossing of Elba 
roosters with local hens. Roosters of various types are mat-
ed using the injecting method with hens (F1). Each group 
consisted of 1 hen and 3 roosters. The crossbreed chickens 
of Bangkok rooster x Elba hen, white Elba rooster x lo-
cal hen, and red rooster x Elba hen were used as research 

materials. There were 9 chickens from crosses from each 
replication, so the number of chickens from each treatment 
was 27. 

The use of the ratio of the number of male and female 
chickens (9:1) refers to the results of previous research with 
the second best data based on fertility and hatchability by 
adding the number of females. (Salamony et al., 2019).

The rations used in this study were not given a special 
treatment; they were factory-made commercial rations. 
The composition of the rations used can be seen in Table 1.
The roosters used in crosses were given finisher rations of 
fighting cocks while the hens used were given layer rations. 
The crossed chicks were given starter rations. The drinking 
water was provided ad libitum. The composition of the ra-
tions can be seen in Table 1.

Table 1: Ration composition
Component Ration Type

Finisher Starter Layer
Water content (%)
Proteins (%)

Fat (%)
Fiber (%)
Ash (%)
Calcium (%)
Phosphorus (%)

max 13.00 
max 17.50 
- 19.50 
min 3.00 
max 8.00     
max 7.00 
min 0.90 
min 0.60

max 13.00
17.00  18.00

min 3.00
max 6.00
max 12.00
min 3.70
min 0.60

max 13.00
21.00 - 
23.00
min 5.00
max 5.00
max 7.00
min 0.90
min 0.60

Source: PT. Charoen Pokphand Indonesia

Chickens resulting from this cross are housed in colonies, 
namely cages that accommodate a population of chick-
ens in one group based on age and gender, with the same 
room temperature, namely room temperature ranging from 
20-25O C.  Chickens are given food twice a day, name-
ly in the morning and evening. The combination of feed 
given is 60% commercial chicken feed in crumb form for 
starter phase chickens and 40% rice bran for 12-17 week 
old chickens with a crude protein content of 16.6%. The 
combination of feed for 17-22 weeks of age, namely 60% 
commercial layer layer feed and 40% rice bran with a crude 
protein content of 14.2%, is given ad libitum in 1 hanging 
feeder per 1 cage. Drinking water was provided ad libitum 
in 1 gallon of plastic in each cage.

This research was carried out by crossing chickens resulting 
from crossing (F1) laying Elba chickens with male Bang-
kok RB chickens resulting from crossing (F1) Bangkok 
and Kampung BK females and their reciprocals. Parame-
ters measured. Phenotypic and genotypic characters from 
the cross. Then the data was analyzed using a variance test.

Research methods
The experimental design used was a Completely Rand-
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omized Design with three replications to determine the 
effect of treatment on the observed variables.

A completely Randomized Plan (RAL) is the easiest de-
sign among other standard designs. The various advantag-
es of using RAL include (1) easier design planning, (2) 
statistical analysis on experimental subjects is very simple, 
(3) flexibility in the use of the number of treatments and 
several repetitions, (4) relatively less loss of information in 
terms of missing data compared to other plans. The use of 
a completely random design (CRD) will produce correct 
calculations if the experimental material is homogeneous 
or relatively homogeneous and the number of treatments 
(Christina et al., 2016).

The data collected are body weight and morphometric 
characteristics including: body weight (BB), Shank Cir-
cumference (LS), Shank Length (PS), Comb Height (TJ), 
Femur Length (PF), Tibia Length (PT), Beak Length 
(PPr), Third Finger Length (PJk), Wing Length (PSy), 
and Pubic Distance Length (PJTP).
1. Body weight (BB) was measured by weighing the chick-
en with a digital scale (g). (Permadi et al., 2020)
2. Shank circumference (LS) was measured by wrapping 
a tape measure around the center of the tarsometatarsus 
bone (shank) (cm converted to mm). (Sartika, 2013)
3. Shank length (PS) was measured along the tarsometa-
tarsus bone (shank) using a digital caliper (mm). (Permadi 
et al., 2020)
4. Comb height (TJ) was measured from the base of the 
comb over the head to the highest end of the comb using a 
caliper (Sartika, 2013)
5. Femur length (PF) was measured along the femur at 
the distal end which articulates with the tibia, fibula and 
patella using a caliper (Sartika, 2013)
6. Tibia length (PTi) was measured from the patella to 
the tip of the tibia measured using a digital caliper (mm). 
(Sartika, 2013).
7. Beak Length (PP) was the distance between the base 
of the maxilla to the tip of the maxilla, measured using a 
digital caliper (mm) (Sartika, 2013)
8. Wing Length (PSa) was measured from the humerus 
bone to the tip of the phalanges using a measuring tape 
(cm converted to mm) (Permadi et al., 2020)
9. The length of the third finger (PJK) was measured from 
the base to the tip of the third finger using a digital caliper 
(mm) (Permadi et al., 2020)
10. The distance between the pubic bones ( JTP) was meas-
ured using a digital caliper (mm). (Sartika, 2013).

Data Analysis
Data analysis used to look at the qualitative characteristics 
of local chickens is to calculate the percentage, where the 
chickens are grouped by sex, and the percentage calcula-

tion is done using the formula Supranto (1990) in article 
(Wiyogo, 2016).     
                                                             
                                  P=∑xi /n  X 100% 
Where :
P = Total percentage
X i = The value of the i-observation
n = Number of samples

The quantitative characteristics of local chickens were 
analyzed using descriptive statistical analysis by calculat-
ing the mean and standard deviation (standard deviation). 
Calculation of the mean and standard deviation is done us-
ing the formula Sudjana (2005) dalam Milas et al. (2020) :

Where :
X = The average value of observations or
                  sample average
∑ = Addition
X i = The value of the i-observation
n = Number of samples
S = Standard deviation

Furthermore, the data were analyzed using one-way anal-
ysis of variance (Sa’diyah et al., 2013). The vector mean 
values of body measurements were analyzed using a com-
pletely randomized design (Damanik et al., 2020). Then 
statistical tests were carried out to identify the character-
istics of body shape and size in crossbreed chickens (G1), 
Elba chickens and local chickens using principal compo-
nent analysis (PCA) (Milas et al., 2020). Data processing 
was performed using statistical software SPSS version 10.

RESULTS AND DISCUSSION

Qualitative Phenotype Characteristics
The qualitative characteristics of the first generation as a 
result of crossing local and Elba chickens which will be 
described include: feather color, comb shape, and leg color. 
The results of data analysis on the morphometric charac-
teristics of local chickens distinguished between male and 
female types. Feather color data, comb shape, and chick-
en leg color as qualitative characteristics were determined 
based on the results of the researchers’ observations. 

Based on the data in Table 2, it can be explained that: 
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Table 2: Qualitative Properties of Feather Color of the First Generation of Local Chickens between Male and Female 
Types
No Local Chicken Qualitative Properties

Feather Color Amount Percentage (%)
1 Male (6 birds) Brown       1 16.67

Dark Brown       1 16.67
Silvery Black       1 16.67
Blackish Red       2 33.33
Black        1 16.67

Total        6 100
2 Female (18 birds) White black        1 5,55

Golden gray        1          16.67
Black        4 22.22
Light brown        1 5,55
Gray        5 27.77
Light brown        1 5,55
Red        2 11.11
Dark brown        2 11.11
Dark brown        1 5,55

Total       18 100

Table 3: Qualitative Properties of Elba Chicken Feather Color between Male and Female Types
No Elba Chicken Qualitative Properties

Feather Color Amount Percentage (%)
1 Male (3 birds) Dark Brownate 1 33.33

Light Brown 1 33.33
White Black 1 33.33

Total 3 100 
2 Female (3 birds) Light Brown 1 33.33

White 1 33.33
Light Brown 1 33.33

Total 3 100 

Table 4: Qualitative characteristics of the first generation comb form (G1) between male and female species
No Local Chicken  Qualitative Properties

Comb Shape Amount Percentage (%)
1 Male (6 birds) Walnut 3 50 

Pea 3 50 
Total 6 100 
  2 Female (18 birds) Rose 2 11.11

Single 1 5.56
Walnut 12 66.67
   Pea 3 16.67 

Total 18 100 

(1) The qualitative characteristics of the male type of lo-
cal chicken from the 6 birds studied, there was one each 
(16.67%) brown, black brown, silvery black, and black, 

and there were 2 birds with black-red (33.33%); and (2) 
Qualitative characteristics of 18 female local chickens, 1 
of which (5.55%) was white, black, brown, gray, and dark 
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brown, 5 birds (27.77%) were gray, 4 birds (22.22%) were 
black, and 2 birds (11.11%) were red and black brown. 

Qualitative phenotypic characteristics are the color and 
shape characteristics of local chickens that need to be 
known because they are markers of the production of each 
chicken which are useful in selecting and breeding native 
chickens based on breeding plans. (Guisso Taffa et al., 
2022). 

The results of the observation of the qualitative charac-
teristics of the local chickens were distinguished between 
males and females. The results of observations on the 
morphometric qualitative characteristics of local chickens 
based on feather color, comb shape, and leg color between 
male and female species are as described in Appendix 2, 
the summary is explained in Table 2.

The results of observations on the qualitative characteris-
tics are based on the feather color, comb shape, and leg 
color of Elba chickens between male and female species as 
shown in Table 3.

Based on the data in Table 3, it can be explained that: (1) 
The qualitative characteristics of Elba chickens of the male 
type of the 3 (three) birds studied, there was one bird each 
(33.33%) black brown, light brown and white black colors; 
and (2) the qualitative characteristics of the female Elba 
from the 3 (three) birds studied, there was one bird each 
(33.33%) light brown, white, and light brown colors. There 
is a similarity in the color of Elba chickens between male 
and female types, namely gold.The results of observations 
on the comb shape of the first generation of local chickens 
between male and female types are described in Table 4.

Based on the data in Table 4, it can be explained that: (1) 
the qualitative characteristics of the  characteristics of male 
local chickens from the 6 (six) birds studied, there were 
3 birds (50.00%) with walnut-shaped combs and 3 birds 
(50.00%) with a pea-shaped comb; and (2) the  qualita-
tive characteristics of local females of the 18 types studied, 
there were 2 birds (11.11%) with a rose-shaped comb, 1 
bird (5.56%) with a single comb, 12 birds (83.33 %) with 
a walnut-shaped comb, and there were 3 birds (16.67%) 
with a pea-shaped comb. So, the majority of the combs of 
the female local chickens are walnut-shaped.

The results of observations on the shape of the comb of the 
first generation of Elba chickens between male and female 
types are described in Table 5.

Based on the data in Table 5, it can be explained that: (1) 
the qualitative  characteristics of Elba chickens of the male 
type from 3 (three) birds as a whole with a single comb; 

and (2) the morphometric qualitative characteristics of the 
female of the 3 (three) birds studied, overall with a wal-
nut-shaped comb. These results illustrate that the morpho-
metric qualitative characteristics of the Elba comb shape 
between male and female species are different.

The results of observations on the leg skin color of the 
first generation of Elba chickens between male and female 
types are described in Table 6.

Based on the data in Table 6, it can be explained that: (1) 
the qualitative characteristics of local male chickens from 
the 6 (six) birds studied, as a whole they have white legs; 
and (2) the morphometric qualitative characteristics of lo-
cal females of the 18 (eighteen) types studied, there were 
11 (61.11%) with black legs, 5 (27.78%) with white legs, 
and there were 2 birds (11, 11%) with yellow leg skin. These 
results illustrate that the morphometric qualitative charac-
teristics of the leg skin color of local chickens of male and 
female breeds are different.

Based on the data in Table 7, it can be explained that: 
(1) the qualitative characteristics of the Elba chickens of 
the male type of the 3 (three) birds studied, overall they 
have white skin color; and (2) the morphometric qualita-
tive characteristics of the female Elba chickens from the 3 
(three) birds studied, there was 1 bird (33.33%) with black 
leg skin, and there were 2 birds (66.67%) with white leg 
skin. These results illustrate that the qualitative character-
istics of the skin color of Elba chicken legs between male 
and female chickens are different.

Morphometric Characteristics
In Table 8 it can be seen that the body weight of the cross-
es of Elba chicken and local chicken (G1), Elba, and lo-
cal chickens were 1097.56 ± 46.53 (gr), 1202.71 ± 83.58 
(gr) and  1560.60 ± 92.78 (gr) respectively. The results of 
the analysis of diversity (ANOVA) showed that the body 
weight of the three types of chickens was highly significant 
(P <0.01), while the results of the follow-up test showed 
that the smallest significant difference in chicken weight 
(G1) and Elba had no statistical effect, but both G1 and 
Elba had a very significant effect on local chickens.

The average body weight and morphometric characteris-
tics of the crosses of Elba and local chickens (G1), Elba 
(E) and local chickens (B) are presented in Table 8.

This difference in body weight is thought to be caused by 
genetic factors because in this study all chickens received 
the same environmental treatment and feed. This is in 
accordance with the opinion of that differences in body 
weight in groups of livestock given the same feed ad libi-
tum are caused by genetic factors (Djego et al., 2019). Fac
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Table 5: Qualitative Characteristics of Elba Chickens of the First Generation Comb Shapes between Male and Female 
Types
No Elba Chickens Qualitative Properties

Comb Shape Amount Percentage (%)
1 Male (3 birds) Single 3 100 
Total 3 100 
2 Female ( 3 birds) Walnut 3 100 
Total 3 100 

Table 6: Qualitative Characteristics of Leg Skin Color of the First Generation Elba and Local Chickens both Males 
and Females
No G1 Chicken  Qualitative Properties

Leg Skin Color Amount Percentage (%)
1 Male (6 birds) White 6 100 
Total 6 100 
2 Female (18 birds) Black 11 61.11 

White 5 27.78 
Yellow 2 11.11 

Total 18 100 

Table 7: Qualitative Characteristics of Leg Skin Color in the First Generation of Elba Chickens between Male and 
Female Types
No Elba Chicken  Qualitative Properties

Leg Skin Color Amount Percentage (%)
1 Male (3 birds) White 3 100
Total 3 100
2 Female (3 birds) Black 1 33.33

White 2 66.67
Total 3 100

Table 8: Mean body measurements of crossbreed chickens (G1), Elba chickens and local chickens.
Variable G1 Chicken Elba Chicken Local Chicken
BB (gr) 1097.56±46.53a 1202.71±83.58 a 1560.60±92.78b

LS (cm)
PS (cm)
TJ (cm)
PF (cm)
PT (cm)
PPr (cm)

0.931±0.026a

5.92±0.18a

0.44±0.12a

9.16±0.22a

12.18±0.27a

2.58±0.07ab

1.00±0.25b

6.64±0.20ab

3.08±0.58b

8.86±0.29a

12.82±0.18a

2.87±0.08a

0.700±0.17a

6.76±0.29b

2.59±0.69b

9.13±0.79a

12.40±0.54a

2.38±016b

PJk (cm)
PSy (cm)
LPu (cm)

5.70±0.13a

16.98±0.38a

2.75±0.08a

5.57±0.16a

16.87±0.73a

3.03±0.11a

5.51±0.24a

16.40±0.85a

2.18±0.21b

Note: Different letter superscripts on the same line for each type of chicken mean significantly different (P <0.05), body weight (BB), 
Shank Circumference (LS), Shank Length (PS), Comb Height (TJ), Femur Length (PF), Tibia Length (PT), Beak Length (PPr), 
Third Finger Length (PJk), Wing Length (PSy), and Pubic Sparse Length (PJTP).

tors that influence chicken body weight can be influenced 
by environmental factors: temperature and humidity, feed 
management and livestock health (Nuraini et al., 2020).

In poultry production, there are two main nutrients tak-
en into account in feed, namely carbohydrates and pro-
tein (Ameen et al., 2023). Energy needed for growth, vi-
tal activity, and the maintenance of body temperature is 
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provided by carbohydrate, lipid, and protein metabolism 
(Lawrence Azua et al., 2022). State that the variation in 
body size of chickens can be influenced by the rearing en-
vironment and different breeds (Nurwahyuni et al., 2023).
Feed with good nutritional content will produce good 
chicken productivity as well. (Falah et al., 2022). Heat 
stress is an important environmental factor that has many 
adverse effects on broiler breeding, including growth rate, 
weight and meat quality (Awad et al., 2020). It also affects 
poultry welfare issues such as mortality (Zhao et al., 2021).
The results of the morphometric measurements also 
showed that of all the measured body measurements there 
was a significant difference (P<0.05) between G1 chickens, 
Elba chickens and local chickens at LS, PS, TJ, PPr and 
PTPu, while PF, PT, PJk, and PS were not significantly 
different (P>0.05). The body measurements of G1 chick-
ens and local chickens were significantly different (P<0.05) 
in body size, body weight (BB), comb height (TJ), pubic 
bone distance (PTPu), while G1 and Elba chickens only 
occurred in the size of the comb height (TJ), and all the 
differences in body sizes do not have a significant effect. 
Differences in body sizes in this study are thought to be 
caused by genetic factors (Waterfield et al., 2023), because 
environmental factors had been made to be uniform, such 
as being given the same food and kept in the same cage 
environment.

Morphometric parameter is a quantitative characteristic 
that can be used as a selection criterion to increase the pro-
ductivity of Elba and local chickens (Nafiu et al., 2020). 
Quantitative characteristics of Elba and local chickens 
based on morphometrics include body weight, beak length, 
beak width, head length, neck length, neck circumference, 
chest width, chest length, tibia length, tibia circumference, 
shank length, shank circumference, and toe length third 
(Masir et al., 2023).

In domestic species, an identification of the diversity level, 
especially at loci that have important value traits is relat-
ed to selection in breeding programs (Reflinur & Lestari, 
2015). The application of genomic selection revolutionized 
animal breeding methods (Zhang et al., 2022). Quantita-
tive traits are influenced by the environment, genetics, and 
the interaction of genetics with the environment (Irmaya 
et al., 2021). The most important quantitative properties 
are body weight, shank width, shank length, beak length, 
comb height, femur length, tibia length, third finger length, 
wing length and pubic bone. Bone size is an inherited trait; 
therefore, variables of body frame sizes are accurate to be 
used as differentiating variables or markers so as to give a 
specific picture of local chickens (Sartika, 2013). 

Main Component Analysis
This analysis is used to explain the structure of variance by 

means of a linear combination of variables with the main 
concept of reducing data and interpreting it to find out the 
discriminant between body size and body shape of chick-
ens. Size and shape equations, total diversity (KT), and 
eigen values (λ) of G1 chickens, Elba chickens and local 
chickens are presented in Table 9.

Based on Table 9, it can be seen that PC1 of  G1 chick-
en shows that the tibia length has a value of 0.22 and in 
PC2 it shows the wing length with a value of 0.22. In Elba 
chickens, PC1 shows that the width of the pubic bone has 
a value of 0.38 and PC2 shows that the width of the pu-
bic bone has a value of 0.78, while in local chickens PC1 
shows that the length of the beak has a value of 0.72 and 
PC2 indicates the length of the beak with a value of 0. 75. 
The main component variable for the size of G1 chickens 
is the length of the tibia.  This means that the length of the 
tibia can be used as an identifier for body size in local and 
Elba chickens because it has the greatest contribution to 
the body size equation, while the identifier for body size in 
Elba chickens is the width of the pubis bone and for local 
chickens it is the length of the beak (Hastuti et al., 2021).

The results of this study are different from those of which 
stated that the body size characteristic of Kedu chicken 
was the length of the wings, while the length of the femur 
was the characteristic of the body shape. Similarly, which 
says that super local chicken has a body shape character-
istic (chest width) that is different from KUB chicken and 
local chicken (back length) (Mahmudi et al., 2019).

Differences in the characteristics of body size and shape in 
each chicken line are thought to be due to genetic differ-
ences (Hafid, 2020). This is in accordance with the opinion 
that differences in body size and shape in livestock breeds 
may be caused by differences in genetic factors (Hafid, 
2020). Characteristics of body size and shape in each 
chicken line are obtained through principal component 
analysis (Amao, 2018). In principal component analysis, 
phenotypic parameters can be used to determine morpho-
metric parameters that indicate nation markers and are 
referred to as nation-distinguishing variables (Warman et 
al., 2023). Body shape is strongly influenced by genetics, 
while body size is influenced not only by genetics but also 
by the environment or regional topography, the purpose 
of rearing and caring for chickens  (Mariandayani et al., 
2013).

Cluster Determination Based on Morphometric 
Characters
Cluster analysis is a multivariate statistical analysis that 
can group variables and objects based on their character-
istics (Dini & Fauzan, 2020). In this case, the characters 
used are the morphometrics of each chicken strain, name
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Table 9: Equation of size and body shape of G1, Elba and local chickens
Type Componen Equation KT % Eeigen Value

 (G1) 
Chicken

size Body = 0.13BB+0.16LS+0.15PS+0.15TJ+0.19PF+0.22PT+0.09PPr+0.17PJk+
0.22PSy+0.08LP

0.71 5.06

shape. Body = 0.48BB + 0.61LS +0.55PS + 0.58TJ + 0.73PF + 0.84Pti + 0.35 PPr + 
0.65PJk + 0.82PSy + 0.31LP

Elba 
Chicken

size Body= 0.32BB-0.27LS+0.24PS+0.21TJ-0.12PF-0.06Pti- 0.13PPr – 0.14PJk 
– 0.12PSy + 0.38LP

0.71 1.6

shape Body= 0.65BB – 0.56LS + 0.50PS + 0.43TJ – 0.22PF – 0.12Pti – 0.26PPr – 
0.29PJk – 0.24 Psy + 0.78LP

Local 
Chicken

size Body= -0.99BB + 0.17LS + 0.06PS + 0.43TJ – 0.28PF + 0.01Pti + 0.72PPr – 
0.31PJk – 0.21Psy – 0.08LP

0.75 4.12

Shape Body= -0.10BB + 0.18LS + 0.06PS + 0.44TJ – 0.29 PF + 0.01Pti + 0.75PPr – 
0.32PJk – 0.22Psy – 0.08LP

Note: body weight (BB), Shank Circumference (LS), Shank Length (PS), Comb Height (TJ), Femur Length (PF), Tibia Length 
(PT), Beak Length (PPr), Third Finger Length (PJk), Wing Length (PSy), and Pubic Sparse Length (PJTP).

ly the first generation chickens (G1) from crosses of Elba 
and local chickens (1), Elba chickens (2) and local chick-
ens (3). The division of these clusters is very important for 
the directional selection process carried out in an effort to 
improve the genetic quality of chickens (Paim et al., 2022), 
Therefore, according to the purpose of the cluster analysis 
carried out in this study, namely to group objects (mor-
phometric characters) that are similar in the same cluster, 
several sizes are necessary to find out some similarities or 
differences of these objects. There are three methods that 
can be applied in measuring the similarity between objects, 
namely association measurement, correlation measure-
ment, distance measurement (Van Bocxlaer & Schultheib, 
2010).

In Figure 1 below is a dendrogram from cluster analysis 
which shows that there are three clusters occurring from 
the mofromometric measurements of the crosses of local 
chickens and Elba chickens (1), Elba chickens (2) and Bu-
ras chickens (3). Of the 42 samples, the first cluster was 
grouped with the shortest distance between the chicken 
samples (G1), namely from No. 20 to 18. However, there is 
a local chicken sample, namely No. 38 which has the same 
morphometrics as in this cluster, but 81.25% chickens the 
results of crossing Elba and local chicken (1) are in this 
cluster, followed by Elba Chickens as much as 14.28% and 
local chickens (7.14%). 

As for the second cluster, there were 20 samples of chick-
ens No. 4 to 24. There were good flocks of G1 chickens 
(55%), Elba chickens (25%) and local chickens (20%). In 
the meantime, in the third cluster, which was only occu-
pied by 6 samples from No. 25 to 35, it was dominated by 
local chickens at 83.3% and G1 chickens at 16.7%.

Figure 1: Dendogram of morphometric cluster results 1. 
Chicken (G1), 2. Elba and 3. Buras

CONCLUSION

Based on the research results, it can be concluded that the 
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first generation (G1) for males still has a variety of fur 
colors, while the females are dominated by gray. All quan-
titative phenotypic variables make a real difference, namely 
they have an effect on productivity. The main component 
variable in G1 chickens is Tibia Length, while cluster 
analysis based on morphometrics contains three clusters.
This research is very useful for application in other places 
regarding the selection and breeding of free-range chick-
ens that have superior productivity. The limitation of this 
research may be the potential for bias in treatment, and in 
the future there needs to be support from the government 
and policy related parties in improving the quality of free-
range chickens so that they can make more contributions 
to science and society in general.
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