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The Philippines has a number of chicken genetic groups, mostly of non-descript 
and indigenous type. In view of the need to expand the information on native 
chicken diversity, this study was conducted to identify distinct qualitative traits and 
estimate genetic diversity and relationship among native chicken populations in 
selected areas of Eastern and Western Samar, Philippines. A total of 100 native 
chickens were qualitatively analyzed using a non-parametric test, and 43 generated 
mtDNA sequences were used in the genetic analysis. Results revealed significantly 
different distributions of plumage color among male native chickens and shank 
color in female native chickens ( ). The occurrence of plumage pattern, 
earlobe color and shank color for male native chickens and plumage color, plumage 
pattern, and earlobe color for female native chickens across Samar Island is not 
different ( ). The genetic relationship showed 41.2% native chicken   
populations clustered to a group shared by Red junglefowl and native chicken, 
29.4% clustered to a group closer to White Leghorn, and White Plymouth Rock 
chicken breeds, 17.6% clustered to a group shared by and a 
commercial line, and 11.7% clustered to a group closer to Rhode Island Red and a 
commercial egg layer line. Samar native chickens had red (wild-type, ) laced ( ) 
and brown ( ) pencilled ( ) plumage in rooster and hen, respectively. The 
phenotypic and genetic information concluded that there is considerable diversity 
of native chickens in Samar, Philippines. There is a tremendous opportunity to work 
with larger sample size in the areas where a number of indigenous chickens have 
not yet been characterized.
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Domestic chickens are widely farmed around the world, especially in Southeast 
Asia, as protein sources in the form of meat and eggs, providing food security for 
rural households (Shand 1997). Other important roles of chickens range from food 
to entertainment, ornamental purposes, and religious practices. The Philippines is 
considered as one of the biodiversity hotspots in the Indo-Australian Archipelago 
(Myers et al 2000). It was reported that 6 out of 243 recorded local poultry breeds in 
Asia could be found in the Philippines (DAD-IS 2011). The Philippines, like many 
countries in the world, has a number of chicken genetic groups, mostly non-
descript, indigenous types, and commonly referred to as traditional chickens (FAO 
2012). 

In recent years, there has been a renewed interest in the identification, 
documentation, and utilization of Philippine native chickens. Information on the 
phenotypic and molecular genetic characteristics of these chicken populations is 
very important for strategic decision-making regarding conservation and/or 
improvement (Boettcher et al 2010). It is essential to design livestock conservation, 
development, and breeding programs for the management of animal genetic 
resources at the local, national, regional, and global levels (FAO 2012). The findings 
of Bejar et al (2012) and Picardal et al (2015) both intensively characterized the 
Samar native chickens phenotypically, which gave important information on its 
diversity. However, genetic characterization, especially identifying ancestral 
lineages of the native chicken populations in the area is limited.

The an important nucleotide sequence of the mitochondrial D-loop region is 
and powerful molecular tool used to track genetic information about the ancestral 
breeds of chicken; showing the phylogenetic relationship, genetic diversity, and 
differentiation within and between populations (Nishibori et al 2004  FAO 2011  , ,
Miao et al 2013). The use of maternally inherited mitochondrial DNA (mtDNA), 
especially its complete displacement-loop (D-loop) region, has been increasingly 
used over a decade. Hence, this study was conducted to identify distinct 
morphological traits and estimate the genetic relationship and diversity of native 
chickens raised locally in Samar, Philippines.

A total of 100 samples were collected in geographically selected upland areas 
of Calbiga, Western Samar ( =25), Basey, Western Samar ( =25), Lawaan, Eastern 
Samar ( =25), and Salcedo, Eastern Samar ( =25) (Table 1).

Discrete phenotypic characters were determined by an actual examination of 
every adult animals following identification indices set by Nishibori et al (2005) and 
FAO (2012). The data were analyzed for descriptive statistics using frequency 
procedures of Statistical Packages for Social Sciences (SPSS) version 22. Data on 
plumage color and pattern, earlobe color, and shank color were analyzed using the 
Kruskal Wallis test to examine differences in the morphological characteristics -
across sampling areas. Significant differences in the frequency of occurrences 
among sampling areas were analyzed using the least significant differences (LSD) 
for ranks.  
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Species       Phenotype sample Blood/DNA sample Source of sample* 

Native chicken 25   9 (3♂, 6♀) CWS 

 25 18 (9♂, 9♀) BWS 

 25 13 (4♂, 9♀) LES 

 25   3 (♂) SES 

 

 

  

*CWS = Calbiga Western Samar, LNS = Lavezarez Northern Samar, LES = Lawaan Eastern Samar, BWS = Basey Western 
Samar, SES = Salcedo Eastern Samar

A total of 43 native chicken blood samples were collected randomly, mostly in 
the upland areas ensuring chickens were not selected from the same family: 9 from 
Calbiga, Western Samar, 18 from Basey, Western Samar, 13 from Lawaan, Eastern 
Samar and 3 from Salcedo, Eastern Samar. All blood samples were used as DNA 
materials in this study (Table 1).

Genomic DNA was extracted from the stored whole blood of the native chickens 
using phenol-chloroform method.

The amplification for complete mtDNA control region sequence - fragment 5.0 
kilobase pairs (kbp) and mtDNA D-loop region, 1.3kbp fragment was amplified 
using long and accurate – PCR (LA-PCR) kit (Takara Shuzo, Otsu, Japan) with 
chicken DNA as a template, following established primer set, : 5'-
TACACGAATCAGGCTCAAACAACCCCCTAGGCATC-3', 16S-Reverse: 5'-  
TGCACCATTAGGTTGTCCTGATCCAACATCGAGGT-3' recommended by Nishibori 
et al (2003). The reaction began with a preliminary denaturation at 94°C for 2min, 
followed by 30 cycles of DNA denaturation at 98°C for 10s, annealing of primers at 
57°C for 30s, primer extension at 68°C for 2min and 30s and 8min final extension of 
primers at 68°C using a GeneAmp PCR System 9700 (Applied Biosystems, Foster, 
USA). The PCR products were electrophoresed on a 1.0% agarose gel, and 
visualized by staining with ethidium bromide via ultraviolet transilluminator (UVP 
Transilluminator – BioDoc-It Imaging System). The PCR products from the  
segmental amplification were cleaned and purified using Exonuclease 1 (Exo1) and 
Shrimp Alkaline Phosphatase (SAP) which degrades the residual PCR primers and 
dephosphorylates the remaining dNTPs, respectively. After purification, the 
samples were sent to FASMAC Corporation, (5-1-3 Midorigaoka, Atsugi-shi,  
Kanagawa, Japan) for direct DNA sequencing and fragment analysis.

The complete mtDNA D-loop sequences obtained from sequencing companies 
were initially edited using GENESTUDIOProfessional (sequence analysis software)  

and aligned using ClustalW (Thomson et al 1994). Aligned nucleotide sequences 
were edited and viewed using the BioEdit sequence alignment editor (Hall 1999). 
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Phylogeny reconstruction using Neighbor-Joining method (Saitou & Nei 1987) 
by Molecular Evolutionary Genetics Analysis (MEGA) version 6.0 (Tamura et al 
2013) were used to estimate genetic relationships within and among native 
chickens on Samar Island, Philippines together with reference sequences  
representing different haplogroups. Nomenclatures of the 13 clades (clades A to I & 
clades W to Z) reported by Miao et al (2013) were used as reference for the clade 
notation. The list of haplotypes used and the corresponding GenBank accession 
numbers are provided in . Bootstrap values were estimated the supplementary data
with 1,000 repetitions. 

In this study, 41 male and 59 female native chickens were characterized 
phenotypically (Table 2). The results showed that among male native chickens, six 
allelomorphic plumage colors were observed across sampling areas (Fig  1). The ure
most observed plumage colors among male native chickens were red (wild-type, )
and silver sex-linked (S). Unique plumage color of domestic chickens also spotted 
in the island. The birchen ( ) plumage color (4.9%) having dark wild-type with finely R

stippled wing bays and black sex-linked which is ( / / / ) plumage color (9.8%) + +

believed to be due to the sex-linked crosses between Barred Plymouth Rock 
females and Rhode Island Red or New Hampshire males (Crawford 1990).  

In hens, 9 different allelomorphic plumage colors across sampling areas were 
observed. Brown ( ) plumage color was observed the highest (23.7%), followed by b  
recessive wheaten ( ) (16.9%). (Table 2; Fig  2). However, statistical analysis y ure
revealed that the distribution of each plumage color assigned with a relative gene 
constitution was only different among male native chickens ( <0.05) and not in 
female native chickens ( ). Male native chickens from Calbiga, Western 
Samar, were observed to be different between sampling areas.

The higher occurrence of red plumage color (wild-type, ) in roosters and 
brown plumage color ( ) in hens agreed with the findings of Cabarles et al (2012) in b

Western Visayas and Picardal et al (2015) in Eastern Samar that these chickens 
may be descended from their progenitor possibly through natural selection or to a 
lesser extent through artificial selection done by the local people.

According to Paxton (2009), the dominant red with combined gold and dark-
maroon coloration in roosters and brown colorations in hens could be due to 
varying levels of two classes of melanin pigments, eumelanin and phaeomelanin. 
However, eumelanin gives rise to black and dark brown hues, and phaeomelanin 
produces a reddish-brown color (McGraw 2006). The wild-type ( ) plumage color is 
reported to be completely dominant to brown and recessive wheaten. The degree of 
dominance appears to be influenced by modifying genes capable of enhancing and 
inhibiting the expression of eumelanin. The existence of two wheaten alleles with 
almost similar phenotypic effects, but marked differences in their dominance 
relationships, is unusual and interesting. However, consistent results revealed by 
Crawford (1990), indicated that either two separate alleles or a single wheaten gene 
are very closely linked to a modifier of eumelanic expression.
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