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ABSTRACT

An observation of linear body sizes was conductethis study; this includes femur length [ Xtibia
length (%), shank length (¥, shank circle or circumference {)Xthe third finger length (3§, wing length
(Xe), maxilla length (%), comb height (%) and sternum length gX Grouping or classifying on the basis
of morphometric characteristic between Indonesiative chicken: Kampong, Sentul and Wareng-
Tangerang, is carried out using discriminant angly&/ald-Anderson criteria and Mahalanobis minimum
distance. Discriminant function equations for Kamgas Wareng-Tangerang chicken, for males is Y =
0.07X%+ 0.29% + 0.004X + 0.38%,— 0.51%+ 0.04X% + 0.27X%; + 0.27X%, and for females is Y = 0.16X%
0.28X%+ 0.23%+ 0.67X%+ 0.10X%+ 0.03%+ 0.07X%,— 0.06X. Several numbers of female from Kampong
and Wareng-Tangerang chicken is found not in thiet group. In female group, data for Kampong chicke
that is group as Wareng-Tangerang is 2.1%; on tiver dvand, data for Wareng-Tangerang chicken ghat i
classified as Kampong chicken is 2.2%. The Mahddanminimum distances for male and female between
Kampong and Wareng-Tangerang, respectively are23.@hd 2.9864. The greater distance for males
indicates a non similarity of morphometric of maigegreater than that of females. This means ttiaigh
separation for males is easier than that for fesn@leboth groups of chicken. The equation of distrant
function for Kampong vs Sentul chicken for male¥is 0.12X%-0.05%:+0.25%5-0.12%g, and for females

is = 0.0005% + 0.33% + 0.64X% + 0.19% — 0.09X% — 0.86X% — 0.10X% - 0.11X%,. Calculation result at
actual group shows that numbers of male and fefraie Sentul and Kampong chicken are found not to be
in the right group. For male group, the data fant8kchicken that is grouped as Kampong chickeh3%o,
and for Kampong chicken that is grouped as Sethicken is 2.2%. For female group, the data for @ent
chicken that is grouped as Kampong chicken is 11d8d for Kampong chicken that is group as Sentul
chicken is 5.2%. It is much more difficult to deténe the males because of the numbers of deteriminan
variables are smaller. The Mahalanobis minimumedists for males and females of Kampong and Sentul
chicken are, respectively, 1.2801 and 1.6900. A-similarity of morphometric for Kampong vs Sentul
indicates that the size of females is greater thahof males. Therefore, actual separation iscedsibe
done at female group. For Wareng-Tangerang vs Behitken, the discriminant function equation for
males is Y = -0.18X-0.03X%, + 1.20% + 1.09%; + 0.20X% -0.36%; + 0.06% — 0.54% + 0.11X, and for
females is Y = 0.02)%+ 0.32X% + 0.93X% + 1.30%,+ 0.69% — 0.10X%— 0.22X%,— 0.81%— 0.29X%. There is
only the male that is found not in the right groieparation among males is more difficult tharasapon
among females although all of variable observeddaterminant variables for both males and femé&les.
males, data for Wareng-Tangerang chicken whicHasstied as Sentul chicken is 4.3% and for Sentul
chicken which is grouped as Wareng-Tangerang isfaurtd. The Mahalanobis minimum distance for
males and females between Wareng-Tangerang andl $bidken is, respectively, 2,9925 and 2,9864. A
greater distance for males demonstrates a nonasitpibf morphometric for males that is greatemtffiar
females. Actual separation for males should beeedbian for females; however, a reverse situation i
observed in this experiment. This is because ahdasity in feather colour of Wareng-Tangerangaktan

to that of Sentul chicken. In conclusion, the hgjhdistance of a non-similarity of morphometrica&ised

by the largest numbers of determinant variables; tths increased the accuracy of grouping separatio
Wareng-Tangerang chicken is different from Kampamgl Sentul chicken. A similarity of morfometry
between Kampong and Sentul chicken is closer thahwith Wareng-Tangerang. Kampong and Sentul
chicken are Indonesian native chicken; however\\ageng-Tangerang chicken is originated from abroad
that have adapted with Indonesian condition.

Key words: discriminant analysis, Wald-Anderson criteria, mimeobis minimum distance, Kampong
chicken, Sentul chicken, Wareng-Tangerang chicken
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INTRODUCTION Tangerang chicken (20 males and 90 females)
and 50 Sentul chicken (23 males and 27 females).
Kampong and Sentul chicken are locafll of the observed chickens are foundation
chicken producing eggs and meat (dual-purpossjocks that are developed through selection by the
(Nataamijaya, 2000). Wareng-Tangerang chickdrivestock Research Center in Ciawi Bogor. All
is claimed from Tangerang district havingof the observed chickens have reached matured
performance as fairly productive laying chickengonditions.
it is originally from abroad (Iskandaet al,
2004). Kampong, Sentul, Wareng-Tangerang Variables
chicken have long been adapted and
domesticated in Indonesia. They are included in The variables measured are femur length
the 31 clumps of local chicken in IndonesidX,), length of the tibia (¥, tarsometatarsus
(Nataamijaya, 2000). This pattern has lead to thength (g), circumference tarsometatarsus;)(X
group formation of specific and typical species dahird finger length (%), length of wing (%),
local chickens. length of maxilla (%), comb hight (3§) and the
Variables of body skeleton sizes ardength of the sternum X
sufficiently accurate to be used as distinguishing
variables or markers that can give overviews of Procedures
specifications of local chickens that are
heterogeneous. The purpose of this study was to All variables were measured in the body of
compare the distinguishing variables amongampong, Wareng-Tangerang and Sentul.
Kampong, Sentul and Wareng-Tangerang
chicken based on discriminant function. Data Analysis
Phenotypic characteristics of body skeleton sizes
in each group of chickens can be used @*Hotteling Test
determine the groupings of individuals that are
not matched with its actual groups based on  The average vector value of the two groups
Wald-Anderson grouping criteria, and to estimatef chicken in each sex was tested to determine
genetic distance of morphometric non-similarityvhether there were statistical differences between
based on B Mahalanobis minimum distancethe average values of the tested traits (Gaspersz,
criteria. The results, then, can be used as orle td®92). Testing was done by formulating the
or selection criteria in policy making in thefollowing hypotheses:

observed breeding chicken. Ho:U;=U, meaning that the average vector
value from the first population is
MATERIALS AND METHODS equal to the second population if
Locations and Sampling Determination T2 < (n,+n,-2)p _
n,+n, —p-1 "

The experiment was conducted at the _
Livestock Research Center (Balai Penelitiahl: U1 # U, meaning that the average vector

Ternak) Ciawi-Bogor for the measurement of value from the two populations
Kampong and Wareng-Tangerang chicken, and at are different if

people farms in Cigembor and Ciulu villages, (n, +n, -2)

Ciamis district for the measurement of Ciamis- T? >M vy

Sentul chicken. The study was conducted from n+n,-p-1 """

August to September 2006. The determination
locations was conducted by purposive samplin
in which the location for sampling is done on _n+n,-p-1_,
purpose based on the existence of Kampong, ‘m
Wareng-Tangerang and Sentul chicken. e

hen the values

distribute following F values with the degree of
Materials freedomisV=pdan¥=m+nmn-p-1
in which :
The observed chicken were 125 Kampong® = T-Hotteling statistic value
chicken (28 males and 97 females), 110 Warenf- = calculated value for*fHotteling
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n = amount of observed data in the firstk = vector of individual random variables
group = the average vector value of the random

n, = amount of observed data in the seconé— _ 9 _
group variables of the first group

x, = the average vector value of the randorﬁz = the average vector value of the random
variables of the first group variables of the second group

x, = the average vector value of the random = Pooled  covariance matrix inverse

—= (inverse of the matrix SG)

, variables of the second group Classification criteria based on the W statistics i

Se~ =pooled covariance matrix inversej) allocation of x to the first group
(inverse of the matrix SG) (population), if: W> 0

p = number of variables measured 2) allocation of x to the second group

If the results of testing the hypotheses are (population), if: W< 0
rejected, this shows both average values of the

observed traits are different; so that the cjassification Based on the BMahalanobis

discriminant function is wused to assess Minimum Distance
differences in the traits that are found among the
chicken groups. D2- Mahalanobis minimum distance
_ _ _ between any two chicken groups in each sex is
Grouping Based on Fisher Linear calculated based on the quantitative
Discriminant Function characteristics of the body skeleton which is
_ _ o ~ formed by discriminant function.

Fisher linear discriminant  function The minimum genetic square distance
according to Gaspersz (1992) is defined agcording to  Gaspersz (1992) is defined as
follows: follows:

—_ A — n - 1 -1 - -\ - -
Y=aX= (X_l_x_Zj Se X D%an) =(X1—X2) Sgl(xl—xz)
Description : ) L _
a = loading vector coefficient for D®w2= D2- Mahalanobis minimum distance as

a measurement of squared distance
between the two chicken groups
(between the first and the second group)

discriminant function
= random variables vector identified in the

_ discriminant function model Sc' = pooled covariance matrix inverse
x, = the average vector value of the random (inverse of the matrix SG)

variables of the first group x_l = the average vector value of the random
x_2 = the average vector value of the random variables of the first group

variables of the second group Z = the average vector value of the random
Sc' = pooled covariance matrix  inverse variable of the second group

(inverse of the matrix SG)
S, = pooled covariance matrix RESULTS AND DISCUSSION

Classification of Male and Female in
Kampong vs Sentul Chicken, Kampong vs
Wareng-Tangerang Chicken, and Wareng-

Tangerang vs Sentul Chicken

Classification Based on Wald-Anderson
Statistical Test

Wald-Anderson statistical test can be
used to classify individuals from the observed

chicken group which is defined by Gaspersz The results of T Hotteling test show there
(1992) as follows: are differences in vector average values of linear

o N o body size variables between the two groups of

W = x‘Sgl(xl—xz)—J/z(Xﬁ XZ] Sgl(xl—xzj chicken that are observed (P<0.05). These are
SN T - - between Kampong and Wareng-Tangerang
Description: o chicken; Kampong and Sentul chicken, and
W = Wald-Anderson statistical test value Wareng-Tangerang and Sentul chicken. The
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differences between Kampong, Warengeonsistent with the previous results obtained by
Tangerang and Sentul chicken in its characteristiskandar et al. (2004) and Iskandaret al
of linear body size variables at the adult aged a(2006). Male and female adult body weights,
the results of factors such as genetic, gemespectively, were 2,500 g and 1,850 g for Sentul
mutation and adaptation (Iskandatr al, 2004; chicken, 1,815+353 g and 1,382+290 ¢ for
Iskandaret al, 2004). Kampong chicken, and 1,000 g and 841 g for
Herren (2000) explained that bone and&lVareng-Tangerang chicken (Iskandaet al.,
muscle tissue grew on a regular basis durir2p04; Iskandaret al, 2006).
growth period, rapid growth occurred from birth Significant differences in the vector average
up to adult matured body have been reachedf linear body size variables are obtained in this
Then, bone and muscle growth stopped arsludy based on statistical tests Hotteling
continued with the development of fat. Thus, th@<0.05) between the two types of chickens,
linear body size variables can be related witdampong, Wareng-Tangerang and Sentul chiken.
body weight in this study. Thus, the discriminant function can be used to
Among the chicken types, the largest lineasssess differences in morphometric
measures of body size variables are found tharacteristics between these two types of
Sentul chicken, which is followed by Kampongchicken.
and Wareng-Tangerang chicken. This is

Table 1. Average, Standard Deviation and Coeffiicigariation of Body Size Observed in Kampong
and Wareng-Tangerang Chicken

Body size Kampong Chicken (n=125) Wareng-Tangerang Chicked 10)
variables 3(n=28) Q(n=97) 3+Q 34(n=20) Q(n=90) 3+
(mm)
Femur Length  102.29 +6.45 83.48+3.79 87.69+9.06 84.05+4.46 71.1945.06 73.52+7.01
(6.31) (4.54) (10.33) (5.31) (7.12) (9.53)
Tibia Length 152.95+10.24 123.14+5.92 129.82+14.34 120.9045.17 103.33+6.82 106.53+9.43
(6.69) (4.81) (11.05) (4.28) (6.60) (8.85)
ShankLength 110.04+9.11 85.81+4.52 91.24+11.69 86.96+2.81 71.31+3.96 74.15+7.14
(8.28) (5.27) (12.81) (3.23) (5.55) (9.63)
Shank 53.29+7.44 39.64+3.02 42.70£7.20 35.47+2.29  31.67+2.38 32.36+2.78
Circumference (13.96) (7.62) (16.86) (6.46) (7.51) (8.59)
Third finger 64.27+5.93 52.64+5.16 55.25+7.21 52.77+2.40  41.08+3.33 43.21+5.53
Length (9.23) (9.80) (13.05) (4.55) (8.12) (12.79)
Wing Length 234.79+15.10 192.14+11.61 201.70+21.74 188.95+9.78 159.27+11.99 164.66+16.32
(6.43) (6.04) (10.78) (5.18) (7.53) (9.91)
Maxilla Length ~ 35.99+3.65  31.70+1.86 32.66+2.97  30.77+1.48  28.19+1.64 28.66+1.89
(10.14) (5.87) (9.09) (4.81) (5.82) (6.59)
Comb Height 49.45+19.40 16.84+10.09 24.14+18.63 35.02+6.64  20.07+4.78 22.79+7.74
(39.23) (59.92) (77.17) (18.96) (23.82) (33.96)
Sternum 130.76+£10.31 105.24+8.08 110.96+13.71 103.18+6.53 88.49+7.08 91.16+8.99
Length (7.88) (7.68) (12.36) (6.33) (8.00) (9.86)

Note: &= male,Q= female, n = number of samples; numbers in paesethexpress the coefficient of variability in petc(%)

Table 2. Classification of Male Data of KampongWsreng-Tangerang Chicken Based on Wald-
Anderson Criterion

Classification

Actual Group % Correction

Kampong  Wareng-Tangerang

Chicken Chicken
Kampong chicken (n=28) 28 0 28/28 x 100% = 100.0%
Wareng-Tangerang chicken (n=20) 0 20 20/20 x 10026G-0%
Total (n=48) 28 20 48-(0+0)/48 x 100% = 100.0%

Note: n = number of samples.
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Kampong vs Wareng-Tangerang Chicken  are distinguishing factors. Discriminant function
equation that is formed between these chicken
For the males between Kampong vdéemalesis:Y =0.16 X+ 0.28 X% + 0.23 X +
Wareng-Tangerang chicken, classification basdi67 X, + 0.10 % + 0.03 X% + 0.07 X - 0.06 X,.
on discriminant function showes that comb  The results of Wald-Anderson criteria show
height (%) between the two types of malethat corrected data of females both in Kampong
chickens is not different. vs Wareng-Tangerang chicken are 97.9% based
This is because the value of the correlatioan distinguishing variables in discriminant
coefficient of discriminant function is notfunction (Table 3). Corrected data for females of
significant at 95% of confidence interval. ThudaVareng-Tangerang chicken classified as a group
the discriminant function formed for malesof female of Kampong chicken are 97.9%, and
between these two types of chicken282is Y for females of Kampong chicken classified as a
0.07 X + 0.29 % + 0.004 X% + 0.38 X, - 0.51 group of female of Wareng-Tangerang are
Xs+ 0.04 X% + 0.27 X% + 0.27 %. The Variables 97.8%. These are because two females of
that distinguish males between Kampong vEampong chicken are included in female group
Wareng-Tangerang chicken are femur lengtlf Wareng-Tangerang chicken, and two females
tibia length, shank length, third finger lengthdanWareng-Tangerang chicken are classified into the
wing length, length of maxilla and length of themale group of Kampong chicken. Corrected
sternum. data of females of Kampong chicken which are
Classification of males for both type ofclassified as females of Wareng-Tangerang
chicken based on Wald-Anderson criteria showshicken is 2.1% (100% - 97.9%). The corrected
none the male data deviates from the discriminadata of females of Wareng-Tangerang chicken is
function (Table 2). This classification also2.2% (100% - 97.8%) and classified as females
indicates that high similarity in comb height ofof Kampong chicken. Based on calculation of
the males between Kampong and Warengctual group, some females of Kampong chicken
Tangerang chicken did not cause errors in thend Wareng-Tangerang are found in groups that
separation between these two types of chicken. are not appropriate although eight variable sizes
Discriminant function which is formed in between these two groups are different. This
the females of Kampong vs Wareng-Tangerarigdicates that the females are more difficult to be
chicken shows the same trend as the males. Alstinguished in comparison to the males in
the observed variables, except comb heighj, (X Kampong and Wareng-Tangerang chicken.

Table 3. Classification of Females in Kampong vsrélg-Tangerang Chicken Based on Wald-
Anderson Criterion

Classification

Actual Group % Correction
Kampong Wareng-Tangerang
Chicken Chicken
Kampong Chicken (n=97) 95 2 95/97 x 100% = 97.9%
Wareng-Tangerang Chicken (n=90) 2 88 88/90 x 1009%.8%
Total (n=187) 97 90 187-(2+2)/187 x 100% = 97.9%

Note: n = number of samples.

Table 4. Classification of Individuals Data in Malat Kampong vs Sentul Chicken Based on Wald-
Anderson Criterion

Classification

Actual Group i i % Correction
Sentul chicken Kampong chicken
Sentul Chicken (n=23) 22 1 22/23 x 100% = 95.7%
Kampong Chicken (n=28) 4 24 24/28 x 100% = 85.7%
Total (n=51) 26 25 51-(4+1)/51 x 100% = 90.2%

Note: n = number of samples.
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Table 5. Classification Group of Individual DataFemale of Sentul vs Kampong Chicken Based
on Wald-Anderson Criterion
Classification

0 .
Actual Group Sentul chicken Kampong chicken /6 Correction

Sentul Chicken (n=27) 24 3 24/27 x 100% = 88.9%

Kampong Chicken (n=97) 5 92 92/97 x 100% = 94.8%

Total (n=24) 29 95 124-(5+3)/124 x 100% = 93.5%

Note: n = number of samples.
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1.2801
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Figure 1. Dendogram of Linear Body Measuremensibigarity in Male of Kampong, Sentul and
Wareng-Tangerang Chicken

1.6900

12963 Kampung
1.6900
- Sentul
Wareng-Tangeran
2.9864 griangerang
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Figure 2. Dendogram of Linear Body Measures Diganty in Female of Kampong, Sentul and
Wareng-Tangerang Chicken

Mahalanobis minimum distance in malesn Kampong vs Wareng-Tangerang chicken. This
and females between Kampong and Warengidicates morphometric dissimilarity between
Tangerang chicken, respectively, are 2.9925 atidese two chicken groups. Figure 2 shows that
2.9864. A greater distance in males shows thdissimilarity in males is larger than in females, s
morphometrics dissimilarity in males amongnales between the two types of chickens are
Kampong chicken vs Wareng-Tangerang is largeasily distinguished. Nishidat al. (1982) state
than the females. This means that the actuddat the length of wing and long bones (femur,
separation is more easily done on the males thabia, shank or tars metatarsus) were effective to
that on the females in these two types of chickedistinguish the body conformation of chicken.
Figure 1 and 2 present dendograms of th@ampbell and Lack (1985) state that the origin,
Kampong, Sentul and Wareng-Tangerandomestication process, selection and crossing,
chicken in males and females. may influence phenotypic variation in body

Eight variables are used as body sizemorphology of birds.
variables that distinguish male and female groups
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Morphometric dissimilarity distance foundindividuals which are classified as group of
between the two types of chicken shows that tigentul chickens that have been corrected are
two types of chicken are from different breeddound to be 95.7% and as a group of Kampong
Nataamijaya (2000) states that the kamponghickens are 85.7%. This is because one male
chicken was a local chicken natively toSentul chicken is found in the male Kampong
Indonesia, while Iskandar (2004states that the chicken group based on Wald-Anderson
Wareng-Tangerang chicken came from abroadlassification, and four males of Kampong
namely from Russia. Genetically, these twahicken are grouped in Sentul male chicken
chicken types are different but they can adagtroup. The corrected data of male Sentul chicken
well to the Indonesian environment. which are classified as male Kampong chicken

Differences in selection goals result imare 4.3% (100% -95.7%). The 14.3% (100% -
morphometric phenotypic differences shown b$5.7%) data is the corrected data of male of
the eight variables of differences. Sartika (2000ampong chicken which is classified as male
states that the diversity of phenotypichicken Sentul.
characteristics (productivity performance, egg  Discriminant function that is formed in the
quality, size and height comb) in Kampondemale Sentul vs Kampong chicken shows that all
hicken is still high in the basic population forvariables of linear body size can be used as
selection purposes. Indirect selection at Kampordistinguishing variables, except for the shank
chicken for the purpose of dual-purpose alsoircumference. These variables are the lengths of
occurred among farmers or communities. Susarttie femur, tibia, shank, third finger, wing,
et al (2006) state that the Wareng-Tangerangaxilla, and sternum, and comb height. These
chicken was the result of selection and crossesriables are significant (P<0.05) at 95% of
This chicken has small body posture (postureonfidence interval and has a strong correlation
Wareng) as laying chickens. Selection for egtp the discriminant function scores.
production in Wareng-Tangerang chicken is  Equation of discriminant function formed
followed by indirect selection on the linear bodyetween the two types of chicken females is Y =
size. The result of this study shows that com®.0005 X1 + 0.33 X2 + 0.64 X3 + 0.19 X5 - 0.09
height is not distinguishing variables. ThisX6 - 0.86 X7 - 0.10 X8 - 0.11 X9. Table 5 shows
indicates that selection towards the establishmethiat the corrected data of individuals in both
of Kampong and Wareng-Tangerang chickegroups of females (Sentul vs. Kampong chicken),
does not consider the comb height although theased on Wald-Anderson criteria is 93.5%. Those
Wareng-Tangerang chicken combs are uniforithat are classified as a group of females of Sentul

(single comb). chicken that has been corrected is 88.9% and as a
group of females of Kampong chicken is 94.8%.
Kampong vs Sentul Chicken This is because of three females of Sentul

chicken are included in the group of female of

On the basis of discriminant functionKampong chicken, and five females of Kampong
classification, morphometric similarity is high forchicken are included in the Sentul female
males of Kampong vs Sentul chicken. This ishicken based on Wald-Anderson classification.
because of there are four distinguish variabldsemale individual data of Sentul chicken
from nine variables of linear body size variablexorrected and classified as females Kampong
These are femur length, shank length, third fingehicken are 11.1% (100% -88.9%). The 5.2%
length (%) and high cockscomb gX These four (100% -94.8%) is the data for female individuals
variables are highly correlated to the discriminard@f Kampong chicken that are corrected and
function equation at 95% confidence intervalclassified as female individual data of Sentul
Discriminant function equation formed betweerchicken.
the two types of chicken males is: Y = 0.12 X Based on the calculation of actual group,
0.05X% +0.25 %-0.12X;. Table 4 presents theseveral females and males from both in Sentul
data classification of individuals Kampong vsand Kampong chicken are found in groups that
Sentul chicken on the basis of Wald-Andersoare not appropriate. Males are more difficult to be
criteria. Kampong chickens are 85.7%. This idistinguished because they have less numbers of
because one male Sentul chicken is found in thiéstinguishing variables.
male. The corrected male individuals data in the Mahalanobis minimum distance in males
two groups are 90.2% based on the distinguishiramd females between Kampong and Sentul
variable in the discriminant function. Malechickens is 1.2801 and 1.6900 (Figures 1 and 2).
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Greater distances in females show that Wareng-Tangerang vs Sentul Chicken
morphometric dissimilarity among females is
larger than males in Kampong vs Sentul chicken. The classification based on discriminant
The actual separation is more easily done on thenction indicates that high differences in males
female group than on the male group and female§ Wareng-Tangerang vs Sentul chicken are
is a result of differences in response to genetiecause of all the observed variables are
variation, environmental, and geneticdistinguishing variables. These are the length of
environment interactions that relate to differencabe femur, tibia, shank, third finger, wing,
in selection goals and crossing (linebreed) in eachaxilla, and sternum, shank circumfrerence, and
type of chicken. comb height. All the variables are highly
Mahalanobis minimum distance obtained irtorrelated to the discriminant function equation
the present observations in males and femaleich is established through testing simultaneous
between Kampong vs Sentul chicken is mucbtonfidence interval at 95%. Discriminant
closer than between Kampong vs Warendunction equation which is formed between the
Tangerang chicken. Sartikat al. (1997) and two groups of male chickens is : Y = -0.18 X
Sartika, et al. (2004) stated that Kampong and).03 X%+ 1.20 X% + 1.09 X, + 0.20 X%-0.36 X +
Sentul chicken had a close genetic distan€e06 X; - 0.54 X + 0.11X%. The results (Table 6)
because they come from the same family ahow that the corrected data of females in
ancestor based on observations of microsatell@areng-Tangerang vs Sentul is 97.7%% based
DNA marker at locus Abr 359, Abr 297, Abron the distinguishing variables in the
339, Abr and 28 based on REML (Restrictediscriminant function. Individuals who are
Maximum Likehood Estimation) method.classified as male group of Sentul chicken that
Similarity of the origin of the two groups werehave been corrected is 95.7% and as a male
actualized in the discriminant function that igroup of Wareng-Tangerang is appropriately
formed, especially for the males group that hasorrected for 100%. One male Sentul chicken
only four distinguishing variables, of the ninebased on Wald-Anderson classification is
observed variables. Differences in distinguishingcluded in the males of Wareng -Tangerang
variables in males and females of Sentul arhicken.
Kampong chicken are due to differences in The corrected data for males of Wareng-
tightness of selection. Selection of males group |&angerang chicken and classified as males of
allegedly not as tight as the female group; it h&Sentul chicken is 4.3% (100% - 95.7%). The
been shown that distinguishing variables in theorrected data for male of Wareng-Tangerang
male group are less than those in female group.chicken is 100%. A male of Wareng-Tangerang
Shank circumference is not a distinguish-inghicken is found in the male of Sentul chicken.
variable in both in males and females oNone of male of Sentul chicken is found in the
Kampong vs Sentul chicken. This is because afales of Wareng-Tangerang chicken.
the purpose of selection in both types of chickens Discriminant function which is formed in
is directed toward the dual-purpose chicken witthe females group in Wareng-Tangerang vs
medium body size. Shank circumference has %entul chicken shows that all variables of linear
role in supporting the body of a chickenbody size are found to be distinguishing
Indonesian territory demographic factors may beariables, as it occurred in the male group.
the possible causes of phenotypic differences and Distinguishing variables of the females in
similarities of linear body measurement variableSentul vs Wareng-Tangerang chicken are femur
of these two types of chicken. Based on thiength, tibia length, shank length, shank
origin of the chicken used in the observatiorgircumference, third finger length, wing length,
Kampong chicken comes from different locationsnaxilla length, comb height and length of the
in West Java i.e. the area of maintenance efernum. These variables are significant (P<0.05)
Balitnak, Bogor, Depok, Garut and Jatiwangin the simultaneous confidence interval at 95%
(Sartika, 2000). Kampong chicken has a highnd has a strong correlation to the discriminant
phenotypic variation compared to that of Sentdlinction scores.
chicken and from Ciamis, West Java (Table 1).
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Table 6. Classification of Individual Data on MaBsoup of Wareng-Tangerang vs Sentul Chicken
Based on Wald-Anderson Criterion
Classification

Actual Group Sentul Wareng-Tangerang % Correction
chicken Chicken
Sentul Chicken (n=23) 22 1 22/23 x 100% = 95.7%
Wareng-Tangerang Chicken (n=20) 0 20 20/20 x 10026G=0%
Total (n=43) 22 21 43-(1+0)/43 x 100% = 97.7%

Description: n = number of samples.

Table 7. Classification of Data Group of FemaleSantul vs Wareng-Tangerang Chicken Based on
Wald-Anderson Criterion

Classification

Actual Group Sentul Wareng-Tangerang % Correction
chicken Chicken
Sentul Chicken (n=27) 27 0 27/27 x 100% = 100.0%
Wareng-Tangerang Chicken (n=90) 0 90 90/90 x 10026G=0%
Total (n=117) 27 90 117-(0+0)/117 x 100% = 100.0%

Description: n = number of samples.

Discriminant function equation that isSentul chicken (Table 1). Discriminant function
established between these two types of femaleat is established shows all linear body size
chickenis : Y = 0.02 X+ 0.32 % + 0.93 X%+ variables are distinguishing variables between
1.30 X + 0.69 % - 0.10 X%- 0.22 X% - 0.81 % - these two groups of chicken, both in males and
0.29 X. The results show that the data ofemales. Differences of origin, selection
individuals in both groups of females that haveestination and the difference in genetic
been corrected is 100% based on theariation, environmental and interaction between
discriminant function (Table 7). Females whdhem, are the cause of these differences.
are classified as a group of Sentul chicken thatcording to Iskandar (2084 Sentul chicken
has been corrected is found to be 100% and asvare the Indonesian native chicken, and Wareng-
group of Wareng-Tangerang is 100%. None dfangerang chicken came from Russia having
female of Sentul chicken is grouped into femaldsigh adaptation through domestication and
of Wareng-Tangerang chicken, and vice versa. selection since the 1980s. Differences of the

The separation between the groups dadrigin distinguish the phenotypic response based
Wareng-Tangerang and Sentul chicken in actuah the potential for additive genes controlling the
groups which is not appropriate, is only found itinear body size of each type of chicken to the
the males. Males are more difficult to benature of growth, development and osteogenesis
separated than females although all the observieddy frame. Selection to the superior layer type
variables are distinguishing variables in botkimild type) in the Wareng-Tangerang chicken
sexes. shown by linear size variables of the observation

Mahalanobis minimum distance in maledody is the smallest compared to the other two
and females between Wareng-Tangerang aiygpes of chicken and is the most uniform relative
Sentul chicken is 2.9925 and 2.9864 (Figures tb the male group (Table 1). However, this is not
and 2). A greater distance in males showed thite case in the female group. In Wareg chicken,
morphometric disimilarity among males in Sentuselection toward the superior layer, also affect
vs Wareng-Tangerang is larger than the femaldasadirectly the linear measures of body variables.
The actual separation should be more easily doBeisantiet al. (2006) states that the Wareng-
on the male group, but an opposite situatioMangerang chicken is categorized as mild type of
occur in this study. The discriminant functionchicken having potential as productive layer type.
which is formed in males and females shows the Sentul chicken is selected as dual-purpose
same number of distinguishing variables. type. Sentul is laying chicken that have a large

Morphometric differences in linear bodybody size. North and Bell (1990) stated that one
size of Sentul and Wareng-Tangerang chickesf the functions of bone-sustaining linear variable
are indicated by the size of the body of Warengneasures are body muscle attachment. This
Tangerang chicken which is much smaller thaoondition is found in Sentul as broiler chicken
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type. Sartika (2000) states that the correlatiomales; and the lowest is found between the
between the length of tarsometatarsus, tibikampong and Sentul chicken. The same
length and femur length with body weight igphenomenon is also found in the female group in
positive, with the highest closeness in th&able 9.
relationship between shank length and tibia The dendogram constructed based on the
length. minimum distance matrix 9Mahalanobis in
Differences of selection goals and crossinghales and females of Kampong, Wareng-
of the breeding program policies on Sentul anflangerang and Sentul chicken can be seen in
Wareng-Tangerang chicken are suspected to Biggures 1 and 2. Grouping between Kampong
factors causing differences in distinguishingind Sentul chicken indicate that these two types
variables from the discriminant function that iof chicken have high similarity based on
formed besides the differences of the origimeasures of body size variables that are
Susantiet al. (2006) stated that the Wareng-observed. Separate grouping of Wareng-
Tangerang was categorized as a lightly type dfangerang chicken indicates that this type of
chicken with potential as productive layer typehicken has different body size variables that are
chickens, whereas Sentul chicken were selectbijher than those in other two types of chicken.
for production purposes that was more directed as
a dual-purpose type chickens (Iskandar, 2p04 CONCLUSIONS
This chicken has a greater skeleton size than
Wareng-Tangerang chicken. Sentul chicken were Eight distinguishing variables are found,
the Indonesian native chickens, while Warendioth in males and females based on discriminant
Tangerang chicken came from Russia which hddnction in the Kampong vs Wareng-Tangerang
undergone domestication and selection since thhicken. Four distinguishing variables are found
80s (Iskandar (206% in males and eight distinguishing variables are
found in females in in the Kampong vs Sentul
Table 8. Minimum Distance Matrix of % chicken. Nine distinguishing variables are found
Mahalanobis in Males betweenboth in males and females in the Wareng-
Kampong, Wareng-Tangerang andrangerang vs Sentul chicken.
Sentul Chicken Based on Body Size  The classification based on the actual group

Variable shows that the chicken are found in the wrong

Types of Kampong  Wareng- Sentul group. In females, some of the data of Kampong
Chicken Tangerang chicken are found in Kampong vs Wareng-

Kampong 0.0000 Tangerang chicken and vice versa. Some of the
Wareng- 22 5180 0.0000 data of Sentul chicken are found in Kampong
Tangerang chicken and vice versa both in males and

Sentul 6.5544 52.1980 0.0000 females. Some of the data of Wareng-Tangerang

chicken that are found in Sentul chicken are only
found in males. Grouping between Kampong
and Sentul chicken indicate that these two types
f chicken have high similarity based on
easures of body size variables that are
Sbserved. Separate grouping of Wareng-

Table 9. Minimum Distance Matrix D of
Mahalanobis in Females betwee
Kampong, Wareng-Tangerang an
Sentul Chicken Based on Body Siz

Tunes X‘analgin on Warena- Sertui Tangerang chicken indicates that this type of
C);ﬁcken pong Tangeragng chicken has different body size variables that are
Kampong 0.0000 higher than those in other two types of chicken.
Wareng- 17.7196 0.0000
Tangerang REFERENCES
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