
2033

Copyright © 2024 by Animal Bioscience 
This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is properly cited.www.animbiosci.org

Anim Biosci  
Vol. 37, No. 12:2033-2043 December 2024
https://doi.org/10.5713/ab.24.0161
pISSN 2765-0189 eISSN 2765-0235

Samae Dam chicken: a variety of the Pradu Hang Dam breed 
revealed from microsatellite genotyping data

Nivit Tanglertpaibul1,2,a,Trifan Budi1,2, Chien Phuoc Tran Nguyen1,a, Worapong Singchat1,2,3,  
Wongsathit Wongloet1,3, Nichakorn Kumnan1, Piangjai Chalermwong1, Anh Huynh Luu1,2,  
Kantika Noito1, Thitipong Panthum1,2, Pish Wattanadilokchatkun1, Anuphong Payopat1,  
Natthamon Klinpetch1, Aingorn Chaiyes4, Kanithaporn Vangnai5, Chotika Yokthongwattana6,  
Chomdao Sinthuvanich1,6, Syed Farhan Ahmad1,2,3, Narongrit Muangmai1,7, Kyudong Han8,9,10,  
Mitsuo Nunome11, Akihiko Koga1, Prateep Duengkae1,3, Sompon Waipanya12,  
Yoichi Matsuda1, and Kornsorn Srikulnath1,2,3,13,*

Objective: The remarkable adaptability to the environment, high growth rate, meat with 
good taste and aroma, and ornamental appearance of the Pradu Hang Dam (PDH) and 
Samae Dam (SD) chickens make them valuable for improvement of poultry production to 
enhance food security. However, despite their close phenotypic similarity, distinct classi­
fication of PDH and SD chickens remains controversial. Thus, this study aimed to clarify 
genetic origins and variation between PDH and SD chickens, genetic diversity and structures 
of PDH and SD chickens.
Methods: This study analyzed 5 populations of PDH and 2 populations of SD chickens 
using 28 microsatellite markers and compared with those of other indigenous and local 
chicken breeds using Thailand's "The Siam Chicken Bioresource Project" database.
Results: Considerably high genetic variability was observed within PDH (370 total alleles; 
4.086±0.312 alleles/locus) and SD chickens (179 total alleles; 3.607±0.349 alleles/locus). A 
partial overlap of gene pools was observed between SD chickens from the Department of 
Livestock, Uthai Thani (SD1) and PDH chickens, suggesting a potentially close relationship 
between the two chicken breeds. A gene pool that partially overlapped with that of the red 
junglefowl was observed in the SD chicken population from the Sanhawat Farm Uthai Thani 
population (SD2). Distinct subclusters were observed within SD chickens, indicating the 
possibility that genetic differentiation occurred early in the process of establishment of SD 
chickens.
Conclusion: These findings could offer valuable insights into genetic verification of Thai 
local chicken breeds and their sustainable conservation and utilization.
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INTRODUCTION

Diverse genetic resources support the sustainable development of livestock production. 
These resources are essential for providing resilience and adaptability to challenges, such 
as climate change, disease outbreaks, variation of feed and water demands, and changes 
in market needs. However, these resources are often potentially endangered by poor man­
agement and threats. Local livestock breeds are often lost due to economic, ecological or 
social changes, government’s pressure, and misconceptions about short-term profit versus 
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long-term profit [1]. Urgent action is therefore recommended 
to enhance the sustainable management of these resources. 
Indigenous and local chicken breeds in Thailand exhibit ad­
aptations to various agro-climatic conditions in the tropical 
area, which provides value to them as genetic resources. 
Their flexible adaptability to the environments allows them 
to improve thermal resistance, disease tolerance, and mor­
tality in the tropical region [2,3]. 
  The Pradu Hang Dam (PDH) chicken, an indigenous breed 
in Thailand, has been attracting significant attention from 
farmers owing to its distinctive traits that meet market de­
mands [4]. It is characterized by distinctive black tail feathers, 
body feathers mixed with red, a red and black face, and a 
pea comb. Male body weight is 2.5 to 2.8 kg while female 
body weight is 1.8 to 2.0 kg [5]. Each hen produces approxi­
mately 95 chicks in 100 days and an average of 175 eggs in 
one year [5]. Its popularity in farming is primarily due to 
its good growth performance and tasty meat, and its attrac­
tive external morphology is also popular with chicken lovers 
in this country. Based on large-scale population genetics 
studies of indigenous and local chicken breeds and red jun­
glefowl in Thailand using microsatellite markers, PDH 
chickens are classified into type II [6], with a variety of de­
sired traits maintained by fanciers. The genetic footprint of 
PDH chickens is thought to be the result of rapid human-led 
selection in small populations [6].
  Samae Dam (SD) chickens, which are closely related to 
PDH chickens, are bred in the Uthai Thani province, Central 
Thailand [7]. They are believed to have been favored by King 
Ramkhamhaeng, the Great from the Kingdom of Sukhothai 
(an ancient city in Thailand) [7]. The distinctive characteristics 
of this breed is an appearance covered entirely in black in­
cluding bones and skin, such as black beak, shanks, spurs, 
eyes, earlobes, and wing and tail feathers except for burnt 
tamarind-colored hackle and collars [7]. Males and females 
of SD chickens weigh 3.0 to 3.5 kg and 2.0 to 3.0 kg, respectively. 
They also have an entirely black appearance, with females' 
face and skin being darker than males. The classification of 
PDH and SD chickens remains controversial (Sompon 
Waipanya, personal communication). Some communities 
suggest to include SD chickens in PDH chickens as a sub­
group, whereas the local community of Uthai Thani advocates 
to distinguish SD chickens as a distinct breed from their meat 
quality and ornamental appearance. 
  The conservation and promotion of SD chickens as an 
established breed could boost the growth of the economy in 
the Uthai Thani community. Currently, only two chicken 
farms preserve SD chickens, and they are at risk of near extinc­
tion in this country. Despite their significance to the local 
economy, the origins and breeding processes of SD chickens 
remain unclear. The value of SD chickens as a genetic resource 
can be assessed by comparing their genetic diversity and 

structure with those of red junglefowl and other indigenous 
and local chicken breeds in Thailand, such as PDH chickens. 
In the present study, in order to investigate the genetic origin 
and genetic structure of SD chickens and genetic difference 
between PDH and SD chickens, the genetic diversity of SD 
chickens was examined using 28 microsatellite markers. 
  To prevent sampling bias and errors, the samples of PDH 
chickens were collected from multiple populations across 
Thailand, and the following hypotheses were tested: i) dis­
tinct gene pools of PDH and SD chickens, which proves that 
they are differentiated breeds, are revealed through genetic 
testing, and ii) a high level of inbreeding is observed in the 
small number of chicken farms maintaining SD chickens. 
The results were compared with the data of an extensive 
gene pool library obtained from "The Siam Chicken Biore­
source Project, SCBP" (https://www.sci.ku.ac.th/scbp/ and 
Dryad dataset: https://datadryad.org/stash/share/x2qlPmbo 
MgCROXO8, accessed on January 15, 2024) to examine the 
genetic structures of PDH and SD chickens [6,8-13]. With 
the explicit goal of preserving genetic diversity in genetic 
stocks, these chicken breeds may be considered to serve as 
vital repositories of invaluable genetic information.

MATERIALS AND METHODS

Ethical statement
The experimental protocol for this study was approved by 
the Animal Experiment Committee of Kasetsart University 
(approval numbers: ACKU65-SCI-021 and ACKU65-SCI-023) 
and was conducted in accordance with the Regulations on 
Animal Experiments at Kasetsart University and the ARRIVE 
guidelines (https://arriveguidelines.org). 

Specimen collection and DNA extraction
Whole blood samples were collected from five populations 
of PDH chickens and two populations of SD chickens. The 
data of one population of PDH chickens (Phitsanulok 1: 
PDH1) was obtained from our previous study [8] (Supple­
mentary Table S1). The PDH2 population was derived 
from Phitsanulok 2, PDH3 was from Chiang Mai, PDH4 
was from Nakhon Pathom, and PDH5 was from Nonthaburi. 
SD1 population of SD chickens was derived from the De­
partment of Livestock, Uthai Thani population, and SD2 
was derived from Sanhawat Farm, Uthai Thani. Specimen 
collection, DNA extraction, and DNA qualification and 
quantification were performed as described previously [10]. 

Microsatellite genotyping and data analysis
Twenty-eight microsatellite primer sets were selected based 
on the recommendations of the Food and Agriculture Orga­
nization for assessing the biodiversity of chicken populations 
(Supplementary Table S2). The 5′-end of the forward primer 

https://www.sci.ku.ac.th/scbp/
https://datadryad.org/stash/share/x2qlPmboMgCROXO8
https://datadryad.org/stash/share/x2qlPmboMgCROXO8
https://arriveguidelines.org
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of each primer set was labeled with fluorescein amidite (6-
FAM) or hexachloro-fluorescein (HEX) (Macrogen Inc., 
Seoul, Korea). Microsatellite PCR amplification was performed 
using a 15 μL reaction mixture containing approximately 1× 
Apsalagen PCR buffer (Apsalagen Co., Ltd., Bangkok, Thai­
land), 25 ng genomic DNA, 1.5 mM MgCl2, 0.2 mM dNTPs, 
0.5 μM of each primer, and 0.5 U Taq polymerase (Apsalagen, 
Thailand). The PCR conditions were as follows: initial dena­
turation at 95°C for 10 min, followed by 35 cycles at 95°C for 
30 s, 55°C for 30 s, and 72°C for 30 s, and a final extension 
for 5 min at 72°C, as described previously [10]. To avoid 
false allele amplification, each individual sample was run in 
triplicate.
  Genetic diversity parameters, such as allelic richness (AR) 
were calculated in FSTAT version 2.9.4 [14], polymorphic 
information content (PIC) was calculated in Excell Micro­
satellite Toolkit [15], number of alleles per population (Na), 
observed and expected heterozygosity (Ho and He), F-statis­
tics (FIS and FST), relatedness (r), and pairwise Nei’s genetic 
distance were calculated in GenAlEx version 6.5 [16]. Popu­
lation structure analyses, such as analysis of molecular variance 
(AMOVA) and principal coordinate analysis (PCoA) were 
estimated in GenAlEx version 6.5 [16], discriminant analysis 
of principal components (DAPC) was performed using 
package ADEGENET 2.0 [17] in R version 4.1.2 [18], and 
STRUCTURE analysis was performed in STRUCTURE ver­
sion 2.3 [19] following Budi et al [10]. The Wilcoxon signed-
rank test for detecting recent population bottlenecks was 
performed using a two-phased mutation model (TPM) and 
stepwise mutation model (SMM) to assess the probability of 
excess heterozygosity due to small sample sizes. Tests for rel­
ative long-term bottleneck events based on M ratio were 
performed following Budi et al [10]. To investigate the genetic 
selective sweeps in PDH and SD chickens, a selective sweep 
analysis was performed as described previously [10]. He and 
FIS values of populations were plotted for each microsatellite 
locus (28 loci in total). High FIS and low He values reflect 
sweeping or purifying selection signatures, whereas low FIS 
and high He values indicates neutral or balanced selection.
  To examine the occurrence of genetic exchange between 
PDH and SD chicken populations based on the microsatellite 
genotyping dataset, Bayesian interference analysis imple­
mented in BayesAss version 3.0.5 [20] which is commonly 
used to determine recent migration rates between popula­
tions was performed. The Markov Chain Monte Carlo 
(MCMC) analysis was conducted for 10 million generations 
after a burn in a period of 1 million generations and sampled 
every 100 generations. The mixing parameters associated 
with migration rates (m), allele frequencies (a), and in­
breeding coefficients (f) were optimized to satisfy 20% to 
60% posterior distribution acceptance rates according to 
the recommended guideline [20]. Similarly, to assess the 

historical genetic exchange between PDH and SD chicken 
populations, migration rates between the populations and 
their effective population sizes were estimated by Bayesian 
analysis using MIGRATE-N version 4.4.3 [21,22]. In these 
analyses, uniform prior distributions were used for the basic 
microsatellite model, and 5,000 steps were recorded every 
100 generations using the MCMC procedure. The first 
100,000 generations were discarded as burn-ins. Estimates 
were calculated for the mutation-scaled immigration rate 
(M) and mutation-scaled population size (Θ). The number 
of individuals entering populations (Nm) was calculated, 
and the presence of gene flow between populations in the 
past was determined using the formula Nmi–>j = Θj*Mi–>j/4, 
where Nmi–>j represents the effective number of immigrants 
or gene flow rate from population i to population j per 
generation. Circos (version 0.69–8) was used to visualize 
the genetic connectivity among populations [23]. The ge­
notypic data generated in this study have been stored in 
the Dryad digital repository dataset (https://doi.org/10. 
5061/dryad.hhmgqnkm0, accessed on 15 January 2024). 

Investigation of the genetic origins of Samae Dam and 
Pradu Hang Dam chickens
The genetic origins of PDH and SD chickens were investi­
gated using the microsatellite genotyping data of chickens 
available under the SCBP (https://www.sci.ku.ac.th/scbp/; 
https://datadryad.org/stash/share/x2qlPmboMgCROXO8, 
accessed on January 15, 2024), including red junglefowl and 
indigenous and local chicken breeds in Thailand. Two popu­
lations of SD chickens and five populations of PDH chickens 
were treated as separate data sets and compared the data 
with those of other indigenous and local chicken breeds, as 
well as with red junglefowl, which was considered a different 
data set. Pairwise genetic distances between populations and 
clustering analyses using PCoA, DAPC, and STRUCTURE 
were performed as described previously [10].

RESULTS

Genetic diversity of the Pradu Hang Dam and Samae 
Dam chicken populations based on microsatellite 
genotyping data
A total of 370 alleles were observed in the five populations of 
PDH chickens, with the mean number of alleles per locus 
being 4.086±0.312, whereas 179 alleles were found in the 
two populations of SD chickens, whose mean number of 
alleles per locus was 3.607±0.349 (Supplementary Table S3). 
All allelic frequencies showed a significant departure from 
the Hardy–Weinberg equilibrium of the population in both 
PDH and SD chicken populations, with evidence for linkage 
disequilibrium (Supplementary Tables S4–S10). Null alleles 
were frequently found for the MCW0034, MCW0014, MCW 

https://doi.org/10.5061/dryad.hhmgqnkm0
https://doi.org/10.5061/dryad.hhmgqnkm0
https://www.sci.ku.ac.th/scbp/
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0067, ADL0112, and MCW0069 loci; nevertheless, all the 
markers were used with no distinction for estimating the 
genetic diversity. Three populations of PDH chickens (PDH3, 
PDH4, and PDH5) and two populations of SD chickens each 
exhibited negative F values, whereas the other two popula­
tions of PDH (PDH1 and PDH2), exhibited positive F values. 
The PIC of all PDH and SD chicken populations ranged from 
0.137 to 0.652, whereas the Shannon’s information index (I) 
was from 0.061 to 1.442. The mean Ho and He values were 
0.591±0.052 and 0.594±0.030, respectively, for PDH chickens, 
and 0.668±0.050 and 0.503±0.036, respectively, for SD 
chickens. The mean AR value of PDH chickens and SD 
chickens were 3.771±1.471 and 2.526±0.873, respectively. 
The standard genetic diversity indices are summarized in 
Table 1. All pairwise differences in Ho and He values between 
PDH and SD chicken populations were not significant, except 
for the PDH3 and SD1 populations (Supplementary Table 
S11). 
  The mean pairwise r values in PDH and SD chickens were 
–0.013±0.070 and –0.022±0.106, respectively, whereas the 
FIS values were –0.001±0.029 and –0.374±0.060, respectively 
(Supplementary Tables S12 to S20). AMOVA revealed that 
genetic variation accounted for 0% of the total variance within 
the populations of PDH chickens, whereas it accounted for 
8% within the populations of SD chickens, and 24% among 
the populations of PDH chickens, and 29% among the pop­
ulations of SD chickens, (Supplementary Table S21). Nei’s 

genetic distances values were ranged from 0.301 to 2.549 
among the five populations of PDH chickens, and 1.236 be­
tween the two populations of SD chickens (Supplementary 
Table S22). Pairwise differences (FST) based on microsatellite 
data ranged from 0.043 to 0.440 among populations in PDH 
and SD chickens (Supplementary Table S23). The Wilcoxon 
signed-rank tests generated the values of 0.582 and 0.973 under 
SMM and a TPM for PDH1 (normal L-shaped distribution), 
0.493 and 0.537 for PDH3 (normal L-shaped distribution), 
and 0.695 and 0.327 for PDH4 (normal L-shaped distribu­
tion), 0.711 and 0.779 for SD1 (normal L-shaped distribution), 
and 0.425 and 0.248 for SD2 (shifted mode), respectively. 
The Wilcoxon signed-rank test could not be calculated for 
PDH2 and PDH5 due to their small sample sizes. The M 
ratios of all populations were below 0.68, reflecting a his­
torical decline of populations [24] (Table 1).
  PCoA and DAPC classified five PDH chicken populations 
into four clusters, whereas two SD chicken populations were 
classified separately into two clusters (Figure 1; Supplementary 
Figure S1). A Bayesian clustering analysis with STRUCTURE 
showed that PDH and SD chickens exhibited different pop­
ulation structure patterns at various K-values (K = 2 to 25) 
(Figure 2; Supplementary Figure S2). Based on Evano’s ΔK 
values, the optimized structure pattern was assigned to six 
clusters at K = 6, whereas based on ln P(K), the optimized 
structure pattern found at K = 7. At K = 6, all populations 
exhibited different gene pool patterns, except for PDH4 and 

Table 1. Genetic diversity of five populations of 51 individuals of Pradu Hang Dam chickens and 24 individuals of two populations of Samae Dam 
chickens estimated with 28 microsatellite loci 

Breed Population Na AR Nea I Ho He M ratio PIC F

Pradu Hang Dam Phitsanulok 1 Mean 3.821 3.569 2.538 1.029 0.509 0.566 0.229 0.508 0.119
SE 0.252 1.142 0.160 0.061 0.040 0.025 0.068 0.137 0.062

Phitsanulok 2 Mean 2.964 2.507 2.632 0.934 0.429 0.546 0.184 0.480 0.217
SE 0.233 0.759 0.207 0.083 0.074 0.039 0.059 0.204 0.126

Chiang Mai Mean 6.250 6.041 3.930 1.442 0.756 0.696 0.213 0.652 –0.109
SE 0.553 2.712 0.360 0.083 0.042 0.024 0.064 0.138 0.064

Nakhon Pathom Mean 4.464 4.250 3.069 1.177 0.643 0.617 0.172 0.566 –0.046
SE 0.335 1.583 0.264 0.076 0.040 0.030 0.046 0.158 0.044

Nonthaburi Mean 2.929 2.488 2.500 0.925 0.619 0.547 0.194 0.479 –0.131
SE 0.185 0.667 0.175 0.066 0.063 0.030 0.055 0.163 0.095

Total Mean 4.086 3.771 2.934 1.101 0.591 0.594 0.199 0.537 0.010
SE 0.312 1.471 0.233 0.074 0.052 0.030 0.058 0.160 0.078

Samae Dam Department of 
livestock Uthaithani 
province

Mean 4.964 3.144 2.994 1.193 0.929 0.627 0.215 0.567 –0.491

SE 0.523 1.301 0.195 0.075 0.037 0.025 0.084 0.142 0.048
Sanhawat Farm 
Uthaithani

Mean 2.250 1.909 1.897 0.619 0.408 0.379 0.245 0.326 –0.119

SE 0.175 0.649 0.151 0.081 0.064 0.047 0.080 0.218 0.109
Total Mean 3.607 2.526 2.446 0.906 0.668 0.503 0.230 0.447 –0.305

SE 0.349 0.873 0.173 0.078 0.050 0.036 0.082 0.179 0.079

Na, number of alleles; AR, allelic richness; Nea, number of effective alleles; I, Shannon’s information index; Ho, observed heterozygosity; He, expected hete-
rozygosity; M ratio, the mean ratio of the number of alleles to the range in allelic size; PIC, polymorphic information content; F, fixation index.
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PDH5. Similarly, at K = 7 or more than 7, all populations, 
except for PDH4 and PDH5 showed different gene pool pat­
terns. Genetic selective sweep analysis revealed neutral or 
balanced selection occurred in all populations of PDH and 
SD chickens, which was reflected by a relatively low FIS coupled 
with a high He (Supplementary Figure S3). Recent genetic 
gene exchange estimated using BayesAss revealed that mi­
gration rates range were 0.699 to 0.923 within populations 
and 0.0123 to 0.134 among populations in PDH and SD 
chickens. The asymmetric mutation rate (M) derived from 
MIGRATE-N ranged from 7.000 to 777.670, with the highest 
value observed from PDH3 to PDH2. The median scaled 
mutation rates (Θ) ranged from 0 (PDH4) to 0.099 (PDH1) 
(Supplementary Table S25). A diverse range of Nm values (0 
to 0.501) was observed in PDH and SD populations (Supple­
mentary Table S26).

Genetic differences among Pradu Hang Dam and 

Samae Dam chickens, red junglefowl, and other 
indigenous and local chicken breeds in Thailand
Multiple population clusters were observed based on the 
PCoA and DAPC results (Supplementary Figure S4–S5). 
The PDH and SD chickens tended to cluster together with 
indigenous and local chicken breeds and red junglefowl. The 
gene pool patterns of PDH and SD chickens were compared 
with those of the indigenous and local chicken breeds and 
red junglefowl in Thailand using the dataset of microsatellite 
genotypes in our previous studies (SCBP, https://www.sci.
ku.ac.th/scbp/). STRUCTURE analysis revealed the highest 
posterior probability with one peak at K = 2 based on Eva­
no’s ∆K, whereas the mean ln P(K) showed a different peak 
at K = 25 (Supplementary Figure S6 to S7). At K = 2, the two 
populations of SD chickens shared the similar gene pool 
with all PDH populations, except for PDH1 population. The 
peak at a high K value (K = 25) indicated the presence of 
multiple clusters in SD and PDH populations. The SD2 pop­

Figure 1. Principal coordinate analysis (PCoA) of Pradu Hang Dam chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang 
Mai (PDH3), Nakhon Pathom (PDH4), and Nonthaburi (PDH5) populations, and Samae Dam chickens derived from Department of Livestock Uthai 
Thani (SD1) and Sanhawat Farm Uthai Thani (SD2) populations based on the genotyping data of 28 microsatellite loci. Each population is repre-
sented with a different color, and each point represents an individual. 

https://www.sci.ku.ac.th/scbp/
https://www.sci.ku.ac.th/scbp/
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ulation shared a partial gene pool with red junglefowl (G. 
gallus gallus) derived from Roi Et and Sisaket, whereas the 
SD1 population partially shared the gene pool with those of 
the PDH3, PDH1, and Lueng Hang Khao, Chee, Khaew Pa­
ree, and Decoy population (Supplementary Figure S6). The 
PDH4 and PDH5 populations shared similar gene pools 
with those of the Lao Pa Koi, Prama, Wein Chang, Chee Fah 
(Mae Hong Son), Fah Luang (Mae Hong Son), Mae Hong 
Son, and Dong Tao (Udon Thani) population. The PDH2 
population showed a distinctive gene pool compared to other 
chicken populations. Additionally, a small portion of the 
gene pool of PDH2 population was observed in SD2 and 

PDH3 populations. The gene pools of SD and PDH popula­
tions were closely related to those of other indigenous and 
local chicken breeds and red junglefowl in Thailand, and no 
detectable genetic selective sweeps were observed in any 
chicken breeds and red junglefowl. 

DISCUSSION

To address the argument about the origins and genetic assign­
ment of PDH and SD chickens, comparison of their genetic 
diversity and structure was considered. It is also required to 
evaluate their values as genetic resources [10]. The microsat­

Figure 2. Population structures of Pradu Hang Dam chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon 
Pathom (PDH4), and Nonthaburi (PDH5) populations, and Samae Dam chickens derived from Department of Livestock Uthai Thani (SD1) and 
Sanhawat Farm Uthai Thani (SD2) populations based on the genotyping data of 28 microsatellite loci. Thick horizontal black lines indicate the 
boundaries between populations. Each horizontal bar represents an individual, with its color proportion constituting the posterior probability of 
assignment to genetic clusters. The plus symbol indicates the appropriate K value based on Evano’s ΔK, whereas the asterisk represents the appropriate 
K value based on ln P(K).
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ellite genotyping data showed that the number of alleles per 
loci ranged from 1.00 to 16.00 (average, 3.95±0.16), and 
their FST values ranged from 0.043 to 0.440 (average, 0.287± 
0.083) in PDH and SD chickens. Notably, the clustering success 
rate of over 90% was attained for more than 15 individuals 
per population in at least 15 highly variable microsatellite 
DNA markers [25]. If the FST values exceed 0.10 for more 
than 20 microsatellite DNA markers in STRUCTURE analysis, 
the genetic assignment of populations is almost 100% accuracy 
irrespective of the frequencies of null alleles [26]. Therefore, 
our genetic clustering data of PDH and SD chickens deemed 
to be accurate [26], despite some populations having fewer 
than 10 individuals. This reflected the actual situation, since 
farmers can only provide information based on the remain­
ing stock. Lower potential for subpopulation (negative F 
value) was observed in most populations of PDH and SD 
chickens [27], although high genetic diversity was observed. 
This was also confirmed by the low inbreeding coefficient 
values in PDH and SD chickens. This suggests that PDH and 
SD chickens are maintained in an efficient way for managing 
low levels of inbreeding [28], even if the number of individ­
uals is small in each population. Furthermore, these data 
confirmed that PDH and SD chicken populations analyzed 
in this study may have experienced only minor bottlenecks 
in the process of breeding and the samples were collected 
without bias for testing the genetic diversity of the two chicken 
breeds.

Factors that separate Pradu Hang Dam and Samae 
Dam chickens as different breeds or varieties
Population structure analysis using STRUCTURE revealed 
that PDH and SD chicken populations are separated into 
several different clusters at K = 6 and K = 7, which was con­
sistent with the results by PCoA and DAPC analyses. The 
SD1 chicken population exhibited a distinct gene pool that 
was different from those of the SD2 chicken population and 
PDH chickens through all K-values, which suggests that the 
two SD chicken populations have distinct genetic origins 
[10]. The SD1 population exhibited a strikingly gene pool 
pattern similar to those of PDH1 and PDH3 populations. 
Genetic exchange between the SD1 population and PDH 
chickens was confirmed using gene flow analysis based on 
Bayesian interference analysis of recent migration rates be­
tween populations (Supplementary Figure S8) [29]. This 
suggests that PDH and SD chickens may have been originated 
from the same breed known as the PDH chicken breed. 
PDH and SD chickens have similar body sizes and weight; 
however, they can be distinguished by the coloration of their 
eyes, face, combs, and hackles. PDH chickens have red eyes, 
faces, and combs, and red-brown colored hackles, whereas 
SD chickens have typically black eyes, faces, and combs, and 
brownish-oak colored hackles [4,5,7]. Therefore, SD chickens 

have been considered to be a variety of the PDH chicken 
breed. Long-term selective breeding. focusing on the pro­
duction of high quality of poultry products and ease of 
breeding, has led to the improvement of the PDH chicken 
breed. The sub-group that differs in either external mor­
phologies or plumage color or both, within a breed is designated 
as a "variety." These variations are found in PDH chickens, 
such as the Pradu Hang Dam Chiang Mai and Pradu Hang 
Dam KKU55 populations [30,31]. Recent selection biases 
have resulted in the homogenization of morphological fea­
tures of the PDH chicken breed. This led to the rapid reduction 
in genetic diversity and acceleration of genetic similarity be­
tween varieties as observed in SD chickens.
  Notably, the SD1 and SD2 chickens were probably derived 
from different origins and evolved into distinct subgroups as 
different sub-varieties. The sub-group with specific desired 
traits improved by selective breeding, is referred to as "strain" 
[32]. The SD1 chicken population, which was raised for meat 
production, was genetically related to PDH chickens studied 
here, which were improved for meat production and cock­
fighting. Their gene pools were partially shared with that of 
the SD2 chicken population, which was improved for orna­
mental competition with red junglefowl derived from Roi Et 
and Si Sa Ket, which is why there is a genetic footprint from 
red junglefowl in SD chickens. Genetic variability in the 
variety of SD chickens may be influenced by the breeders’ 
purposes, shaping the selection and domestication processes. 
However, the microsatellite DNA markers used in this study 
could not identify the genetic traits linked to them in each 
strain or population. High-throughput genotyping, such as 
double digest restriction-site associated (ddRAD) or whole-
genome sequencing, would be alternative options for the in-
depth identification of genes or genetic markers associated 
with the chicken breed- or variety-specific biological features.

Significance of conservation and utilization of 
indigenous and local chickens in the local community 
Many chicken breeds have been developed for entertain­
ment because of their specific morphological, external and 
behavioral features, such as body shapes and sizes, combs, 
wattles, tail feathers, plumage colors, crowing sounds, and 
rooster’s fighting behavior. However, according to the annual 
report of the Food and Agricultural Organization (FAO), 
21% of 1,729 chicken breeds are on the verge of extinction 
[33]. These alarming statistics present the critical need to 
identify the factors that drive genetic erosion and extinction 
risks in chicken breeds, including the indigenous and local 
breeds and to take appropriate actions. Loss of genetic diversity 
within and between breeds, that is, genetic homogenization 
of chicken breeds, can occur due to various factors, such as 
economic pressure to make profit, ecological changes, social 
shifts, and government policies. To conserve the genetic di­
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versity of chicken breeds effectively, determining these driving 
factors by population genetics analyses of genetic diversity, 
population structures, and population movement monitor­
ing and taking appropriate actions are required. In the SCBP 
at Kasetsart University, the efforts to protect endangered 
breeds are enforced by collecting and preserving DNA re­
sources of indigenous and local chicken breeds and red 
junglefowl in collaboration with local communities in Thailand. 
An alternative approach would be to emphasize the cultural 
and economic value of indigenous and local chicken breeds 
in local communities and encourage their active involve­
ment in conservation. The SD chicken varieties, which have 
unique phenotypes and cultural significance are on the 
brink of extinction. Therefore, preserving them would not 
only ensure a stable supply to local communities but also 
potentially contribute to maintaining sustainable agriculture 
through the production of indigenous and local chicken 
breeds. Genetic resources of indigenous and local chicken 
breeds have the potential for meeting customers’ demands 
of breeding in the future, which would generate profits for 
both farmers and consumers. Employment generation and 
income distribution in local communities can be facilitated 
by implementing the strategies of effective conservation of 
useful chicken resources to support sustainable agriculture.

CONCLUSION

Genetic monitoring using microsatellite DNA markers was 
performed to assess the genetic characteristics and diversity 
of indigenous Thai chickens, PDH and SD chickens. Genetic 
cluster analyses suggest that SD chickens are genetically 
positioned as a variety of the PDH chicken breed, which 
exhibits the phenotypic characteristics that are similar to 
those of SD chickens. Two SD chicken populations (SD1 
and SD2) were recognized as different strains based on the 
difference of genetic characteristics between their genetic 
characteristics, indicating that their genetic origins were 
different. An action plan is being developed to preserve the 
SD chicken variety and ensure a stable supply to the local 
community in Uthai Thani Province, Thailand, for utilization.
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migration rates among populations of Pradu Hang Dam chickens 
derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang 
Mai (PDH3), Nakhon Pathom (PDH4), and Nonthaburi (PDH5) 
populations, and Samae Dam chickens derived from Department of 
Livestock Uthai Thani (SD1) and Sanhawat Farm Uthai Thani (SD2) 
populations.
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Figure S1. Discriminant analysis of principal components (DAPC) of Pradu Hang Dam 


chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), 


Nakhon Pathom (PDH4), and Nonthaburi (PDH5) populations, and Samae Dam chickens 


derived from Department of Livestock Uthai Thani (SD1) and Sanhawat Farm Uthai Thani 


(SD2) populations based on the genotyping data of 28 microsatellite loci.  Each population is 


represented with a different color, and each point represents an individual. 


  







 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S2. Different patterns of population structures of Pradu Hang Dam (PDH) and Samae 


Dam (SD) chickens based on the genotyping data of 28 microsatellite loci generated by the 


model-based Bayesian clustering algorithms implemented in STRUCTURE. (a) Plot based on 


ln P(K). (b) Plot based on Evano’s ΔK. 


 


 


 


  







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S3. Mapping of expected heterozygosity (He) and inbreeding coefficients (FIS). (a) He 


and FIS values in Pradu Hang Dam chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 


2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), and Nonthaburi (PDH5) 


populations, and Samae Dam chickens derived from Department of Livestock Uthai Thani 


(SD1) and Sanhawat Farm Uthai Thani (SD2) populations. (b) He and FIS values at each 


microsatellite loci. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S4. Principal coordinate analysis (PCoA) of Pradu Hang Dam derived from 


Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), 


Nonthaburi (PDH5) populations, and Samae Dam derived from Department of Livestock 


Uthai Thani (SD1), and Sanhawat Farm Uthai Thani (SD2) populations with indigenous and 


local chicken breeds, and red junglefowl in Thailand that are deposited in the Siam Chicken 


Bioresource Consortium (SCBP) database based on genotyping data of 28 microsatellite loci. 


The assigned genetic clusters are represented by different colors, while symbols represent 


different individuals. 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S5. Discriminant analysis of principal components (DAPC) of Pradu Hang Dam 


chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), 


Nakhon Pathom (PDH4), and Nonthaburi (PDH5) populations, and  Samae Dam chickens 


derived from Department of Livestock Uthai Thani (SD1) and Sanhawat Farm Uthai Thani 


(SD2) populations, and other indigenous and local chicken breeds and red junglefowl in 


Thailand that are deposited in the Siam Chicken Bioresource Consortium (SCBP) database 


based on genotyping data of 28 microsatellite loci.  Each population is represented with a 


different color, and each point represents an individual. 


  







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S6. The population structure of Pradu Hang Dam derived from Phitsanulok 1 (PDH1), 


Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), Nonthaburi (PDH5) 


populations, and Samae Dam derived from Department of Livestock Uthai Thani (SD1), and 


Sanhawat Farm Uthai Thani (SD2) populations with indigenous and local chicken breeds, and 


red junglefowl in Thailand that are deposited in the Siam Chicken Bioresource Consortium 


(SCBP) database based on genotyping data of 28 microsatellite loci. Each horizontal bar on 


the x-axis represents the proportion of membership (posterior probability) in each genetic 


cluster while the y-axis represents individuals. Black horizontal lines indicate the boundaries. 


The plus symbol indicates the appropriate K based on ln P(K) and the asterisk indicates the 


appropriate K based on Evano’s ΔK. 







 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S7. Population structures of Pradu Hang Dam (PDH) chickens, Samae Dam (SD) 


chickens, and other indigenous and local chicken breeds and red junglefowl in Thailand that are 


deposited in the Siam Chicken Bioresource Consortium (SCBP) database based on 28 


microsatellite loci generated by model-based Bayesian clustering algorithms implemented in 


STRUCTURE. (a) Plot based on ln P(K). (b) Plot based on Evano’s ΔK. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure S8. Schematic representation of the current migration rates among populations of Pradu 


Hang Dam chickens derived from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai 


(PDH3), Nakhon Pathom (PDH4), and Nonthaburi (PDH5) populations, and Samae Dam 


chickens derived from Department of Livestock Uthai Thani (SD1) and Sanhawat Farm Uthai 


Thani (SD2) populations. 


  







Supplementary Tables  


Table S1. Detailed information of Pradu Hang Dam and Samae Dam chicken specimens  


No. Breeds 
Sample 


code 
Population Population Code 


1 


Samae Dam 


SDM1 Department of livestock Uthai Thani province 


SD1 


2 SDM2 Department of livestock Uthai Thani province 


3 SDM3 Department of livestock Uthai Thani province 


4 SDM4 Department of livestock Uthai Thani province 


5 SDM5 Department of livestock Uthai Thani province 


6 SDM6 Department of livestock Uthai Thani province 


7 SDM7 Department of livestock Uthai Thani province 


8 SDM8 Department of livestock Uthai Thani province 


9 SDM9 Department of livestock Uthai Thani province 


10 SDM10 Department of livestock Uthai Thani province 


11 SDFM1 Department of livestock Uthai Thani province 


12 SDFM2 Department of livestock Uthai Thani province 


13 SDFM3 Department of livestock Uthai Thani province 


14 SDFM4 Department of livestock Uthai Thani province 


15 SDFM5 Department of livestock Uthai Thani province 


16 SDFM6 Department of livestock Uthai Thani province 


17 SDFM7 Department of livestock Uthai Thani province 


18 SDFM8 Department of livestock Uthai Thani province 


19 SDFM9 Department of livestock Uthai Thani province 


20 SDFM10 Department of livestock Uthai Thani province 


21 


Samae Dam 


SD1 Sanhawat Farm Uthai Thani 


SD2 
22 SD2 Sanhawat Farm Uthai Thani 


23 SD3 Sanhawat Farm Uthai Thani 


24 SD4 Sanhawat Farm Uthai Thani 


25 


Pradu Hang Dam 


PDH1 Phitsanulok 1 


 


 


 


 


 


PDH1 


26 PDH2 Phitsanulok 1 


27 PDH3 Phitsanulok 1 


28 PDH4 Phitsanulok 1 


29 PDH5 Phitsanulok 1 


30 PDH6 Phitsanulok 1 


31 PDH7 Phitsanulok 1 


32 PDH8 Phitsanulok 1 


33 PDH9 Phitsanulok 1 


34 PDH10 Phitsanulok 1 


35 


Pradu Hang Dam 


PDN1 Phitsanulok 2 


PDH2 36 PDN2 Phitsanulok 2 


37 PDN3 Phitsanulok 2 


38 


Pradu Hang Dam 


PD1 Chiang Mai 


PDH3 


39 PD2 Chiang Mai 


40 PD3 Chiang Mai 


41 PD4 Chiang Mai 


42 PD5 Chiang Mai 


43 PD6 Chiang Mai 







44 PD7 Chiang Mai 


45 PD8 Chiang Mai 


46 PD9 Chiang Mai 


47 PD10 Chiang Mai 


48 PD11 Chiang Mai 


49 PD12 Chiang Mai 


50 PD13 Chiang Mai 


51 PD14 Chiang Mai 


52 PD15 Chiang Mai 


53 PD16 Chiang Mai 


54 PD17 Chiang Mai 


55 PD18 Chiang Mai 


56 PD19 Chiang Mai 


57 


Pradu Hang Dam 


PDD1 Nakhon Prathom 


PDH4 


58 PDD2 Nakhon Pathom 


59 PDD3 Nakhon Pathom 


60 PDD4 Nakhon Pathom 


61 PDD5 Nakhon Pathom 


62 PDD6 Nakhon Pathom 


63 PDD7 Nakhon Pathom 


64 PDD8 Nakhon Pathom 


65 PDD9 Nakhon Pathom 


66 PDD10 Nakhon Pathom 


67 PDD11 Nakhon Pathom 


68 PDD12 Nakhon Pathom 


69 PDD13 Nakhon Pathom 


70 PDD14 Nakhon Pathom 


71 PDD15 Nakhon Pathom 


72 PDD16 Nakhon Pathom 


73 


Pradu Hang Dam 


PDL1 Nonthaburi 
PDH5 


74 PDL2 Nonthaburi 


75 PDL3 Nonthaburi  







Table S2. Microsatellite primers, primer sequences, and fragment sizes obtained from Pradu Hang Dam and Samae Dam chicken specimens 


Primer Chromosome 


Annealing 


temperate 


(°C) 


Fluorescence 
Primer sequence 5′ to 3′ 


Size (bp) 


Forward Reverse 


ADL0268 1 58 Hex CTCCACCCCTCTCAGAACTA CAACTTCCCATCTACCTACT 106–127 


MCW0111 1 58 Hex GCTCCATGTGAAGTGGTTTA  GCTCCATGTGAAGTGGTTTA  94–120 


MCW0247 1 58 Fam GTTGTTCAAAAGAAGATGCATG  TTGCATTAACTGGGCACTTTC 208–222 


LEI0234 2 58 Hex ATGCATCAGATTGGTATTCAA CGTGGCTGTGAACAAATATG 218–373 


MCW0034 2 58 Hex ATCTTGAAACCTCACAAAGC TCTTCCAACCTATTTTTAGT 211–241 


MCW0206 2 58 Fam CTTGACAGTGATGCATTAAATG  ACATCTAGAATTGACTGTTCAC 217–247 


LEI0166 3 58 Hex CTCCTGCCCTTAGCTACGCA  TATCCCCTGGCTGGGAGTTT 338–365 


MCW0222 3 58 Hex GCAGTTACATTGAAATGATTCC  TTCTCAAAACACCTAGAAGAC 218–230 


MCW0016 3 58 Fam ATGGCGCAGAAGGCAAAGCGATAT  TGGCTTCTGAAGCAGTTGCTATGG 126–177 


MCW0037 3 58 Fam ACCGGTGCCATCAATTACCTATTA  GAAAGCTCACATGACACTGCGAAA 149–154 


MCW0103 3 58 Fam AACTGCGTTGAGAGTGAATGC  TTTCCTAACTGGATGCTTCTG 263–270 


MCW0295 4 58 Fam ATCACTACAGAACACCCTCTC  TATGTATGCACGCAGATATCC 82–111 


LEI0094 4 58 Hex GATCTCACCAGTATGAGCTGC  TCTCACACTGTAACACAGTGC 243–281 


MCW0078 5 58 Hex CCACACGGAGAGGAGAAGGTCT  TAGCATATGAGTGTACTGAGCTTC 144–154 


MCW0098 4 58 Hex GGCTGCTTTGTGCTCTTCTCG  CGATGGTCGTAATTCTCACGT 247–257 


MCW0081 5 58 Fam GTTGCTGAGAGCCTGGTGCAG  CCTGTATGTGGAATTACTTCTC 107–146 


LEI0192 6 58 Hex TGCCAGAGCTTCAGTCTGT  GTCATTACTGTTATGTTTATTGC 251–490 


MCW0014 6 58 Hex TATTGGCTCTAGGAACTGTC  GAAATGAAGGTAAGACTAGC 169–202 


MCW0183 7 58 Hex ATCCCAGTGTCGAGTATCCGA TGAGATTTACTGGAGCCTGCC 293–361 


ADL0278 8 58 Hex CCAGCAGTCTACCTTCCTAT TGTCATCCAAGAACAGTGTG 118–136 


MCW0067 10 58 Fam GCACTACTGTGTGCTGCAGTTT GAGATGTAGTTGCCACATTCCGAC 170–182 


ADL0112 10 58 Hex GGCTTAAGCTGACCCATTAT  ATCTCAAATGTAATGCGTGC 132–142 


MCW0216 13 58 Hex GGGTTTTACAGGATGGGACG AGTTTCACTCCCAGGGCTCG 135–170 


MCW0104 13 58 Hex TAGCACAACTCAAGCTGTGAG AGACTTGCACAGCTGTGACC 194–249 


MCW0123 14 58 Hex CCACTAGAAAAGAACATCCTC GGCTGATGTAAGAAGGGATGA 84–106 


MCW0330 17 58 Hex TGGACCTCATCAGTCTGACAG AATGTTCTCATAGAGTTCCTGC 259–291 


MCW0165 23 58 Hex CAGACATGCATGCCCAGATGA GATCCAGTCCTGCAGGCTGC 111–115 


MCW0069 26 58 Hex GCACTCGAGAAAACTTCCTGCG ATTGCTTCAGCAAGCATGGGAGGA 155–178 


HEX, HEX™ Dye Phosphoramidite; FA, 6-FAM (6-Carboxyfluorescein) 


 







Table S3. Genetic diversity of 75 individuals of Pradu Hang Dam and Samae Dam chicken breeds based on 28 microsatellite loci.  


Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


 


 


Department of 


livestock Uthai 


Thani province 


MCW0248 20 5.000 2.921 3.137 1.309 1.000 0.681 –0.468 0.625 


MCW0111 20 3.000 2.682 1.292 0.461 0.250 0.226 –0.105 0.214 


ADL0268 20 3.000 2.000 2.292 0.905 1.000 0.564 –0.774 0.469 


LEI0234 20 11.000 5.524 5.634 1.973 1.000 0.823 –0.216 0.800 


MCW0206 20 7.000 2.921 4.040 1.584 1.000 0.753 –0.329 0.716 


MCW0034 18 9.000 4.556 5.445 1.876 0.944 0.816 –0.157 0.793 


Samae Dam 20 3.000 2.000 2.589 1.017 1.000 0.614 –0.629 0.539 


MCW0103 20 4.000 2.700 2.204 0.890 1.000 0.546 –0.831 0.444 


MCW0016 20 4.000 2.700 2.749 1.121 1.000 0.636 –0.572 0.573 


LEI0166 20 3.000 2.921 2.658 1.037 1.000 0.624 –0.603 0.553 


MCW0037 20 2.000 1.921 1.471 0.500 0.400 0.320 –0.250 0.269 


MCW0295 20 5.000 3.842 3.125 1.305 1.000 0.680 –0.471 0.627 


LEI0094 20 4.000 2.921 3.404 1.306 1.000 0.706 –0.416 0.657 


MCW0098 20 3.000 2.000 2.524 1.004 0.950 0.604 –0.573 0.532 


MCW0078 20 3.000 2.700 2.100 0.792 1.000 0.524 –0.909 0.410 


MCW0081 20 3.000 2.000 2.667 1.040 1.000 0.625 –0.600 0.555 


LEI0192 20 8.000 4.542 3.333 1.569 1.000 0.700 –0.429 0.673 


MCW0014 20 6.000 2.000 4.494 1.621 1.000 0.778 –0.286 0.744 


MCW0183 20 3.000 2.000 2.589 1.017 1.000 0.614 –0.629 0.539 


ADL0278 18 4.000 2.875 2.445 1.020 1.000 0.591 –0.692 0.509 


MCW0067 20 5.000 4.763 3.433 1.357 1.000 0.709 –0.411 0.658 


ADL0112 15 4.000 3.000 2.473 1.073 0.533 0.596 0.104 0.539 


MCW0216 20 9.000 6.563 3.292 1.580 1.000 0.696 –0.436 0.668 


MCW0104 17 13.000 6.000 4.281 1.973 0.941 0.766 –0.228 0.750 


MCW0123 18 2.000 2.000 2.000 0.693 1.000 0.500 –1.000 0.375 


MCW0330 18 6.000 2.992 2.830 1.290 1.000 0.647 –0.547 0.593 


MCW0165 20 3.000 2.000 2.204 0.857 1.000 0.546 –0.831 0.442 


MCW0069 18 4.000 2.992 3.130 1.237 1.000 0.681 –0.469 0.622 


Mean 20 4.964 3.144 2.994 1.193 0.929 0.627 –0.491 0.567 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


SD 0 2.769 1.301 1.032 0.399 0.193 0.131 0.256 0.145 


Sanhawat Farm 


Uthai Thani 


MCW0248 4 2.000 1.929 1.882 0.662 0.750 0.469 –0.600 0.359 


MCW0111 4 3.000 2.557 2.667 1.040 1.000 0.625 –0.600 0.555 


ADL0268 4 3.000 2.643 2.909 1.082 0.750 0.656 –0.143 0.582 


LEI0234 4 4.000 2.857 3.200 1.255 0.750 0.688 –0.091 0.630 


MCW0206 4 4.000 3.000 3.556 1.321 0.250 0.719 0.652 0.667 


MCW0034 4 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0222 4 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0103 2 2.000 2.000 1.600 0.562 1.000 0.375 –1.667 0.305 


MCW0016 4 3.000 2.557 2.667 1.040 0.000 0.625 1.000 0.555 


LEI0166 3 3.000 2.800 3.000 1.099 0.667 0.667 0.000 0.593 


MCW0037 3 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0295 4 2.000 1.500 1.280 0.377 0.250 0.219 –0.143 0.195 


LEI0094 4 3.000 2.643 2.909 1.082 1.000 0.656 –0.524 0.582 


MCW0098 4 2.000 1.786 1.600 0.562 0.500 0.375 –0.333 0.305 


MCW0078 3 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0081 4 2.000 1.786 1.600 0.562 0.500 0.375 –0.333 0.305 


LEI0192 4 2.000 1.971 2.000 0.693 0.500 0.500 0.000 0.375 


MCW0014 4 2.000 1.786 1.600 0.562 0.000 0.375 1.000 0.305 


MCW0183 4 2.000 1.500 1.280 0.377 0.250 0.219 –0.143 0.195 


ADL0278 4 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0067 4 2.000 1.786 1.600 0.562 0.500 0.375 –0.333 0.305 


ADL0112 4 4.000 2.857 3.200 1.255 0.500 0.688 0.273 0.630 


MCW0216 4 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0104 4 3.000 2.000 1.684 0.736 0.250 0.406 0.385 0.371 


MCW0123 4 3.000 2.286 2.133 0.900 0.500 0.531 0.059 0.468 


MCW0330 4 2.000 1.500 1.280 0.377 0.250 0.219 –0.143 0.195 


MCW0165 4 2.000 1.929 1.882 0.662 0.750 0.469 –0.600 0.359 


MCW0069 4 2.000 1.786 1.600 0.562 0.500 0.375 –0.333 0.305 


Mean 4 2.250 1.909 1.897 0.619 0.408 0.379 –0.119 0.326 


SD 0 0.928 0.650 0.798 0.427 0.339 0.248 0.578 0.222 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


 Phitsanulok 1 


MCW0248 7 3.000 3.000 2.882 1.079 0.857 0.653 –0.313 0.580 


MCW0111 10 5.000 4.397 3.226 1.327 0.700 0.690 –0.014 0.640 


ADL0268 10 3.000 2.697 1.653 0.687 0.300 0.395 0.241 0.347 


LEI0234 8 6.000 5.858 5.120 1.700 0.750 0.805 0.068 0.776 


MCW0206 9 5.000 4.551 3.240 1.336 0.556 0.691 0.196 0.642 


MCW0034 10 3.000 2.700 1.802 0.746 0.400 0.445 0.101 0.381 


Pradu Hang 


Dam 
9 3.000 2.995 2.656 1.026 0.444 0.623 0.287 0.544 


MCW0103 10 2.000 2.000 1.923 0.673 0.400 0.480 0.167 0.365 


MCW0016 9 4.000 3.739 2.746 1.132 0.333 0.636 0.476 0.565 


LEI0166 8 4.000 3.875 3.122 1.223 0.500 0.680 0.264 0.618 


MCW0037 10 4.000 3.665 2.128 0.999 0.700 0.530 –0.321 0.489 


MCW0295 9 6.000 5.438 2.842 1.380 0.444 0.648 0.314 0.620 


LEI0094 8 3.000 2.992 1.910 0.831 0.375 0.477 0.213 0.427 


MCW0098 9 2.000 2.000 1.528 0.530 0.222 0.346 0.357 0.286 


MCW0078 9 2.000 2.000 1.906 0.668 0.111 0.475 0.766 0.362 


MCW0081 10 3.000 2.982 2.247 0.938 0.700 0.555 –0.261 0.491 


LEI0192 9 6.000 5.111 2.700 1.303 0.444 0.630 0.294 0.590 


MCW0014 7 2.000 2.000 1.324 0.410 0.000 0.245 1.000 0.215 


MCW0183 9 4.000 3.739 2.656 1.117 0.667 0.623 –0.069 0.557 


ADL0278 9 4.000 3.551 1.800 0.855 0.556 0.444 –0.250 0.409 


MCW0067 7 4.000 4.000 2.178 1.029 0.571 0.541 –0.057 0.502 


ADL0112 9 3.000 2.778 2.219 0.868 0.556 0.549 –0.011 0.448 


MCW0216 8 3.000 3.000 2.909 1.082 0.375 0.656 0.429 0.582 


MCW0104 8 5.000 4.625 2.560 1.190 0.750 0.609 –0.231 0.561 


MCW0123 10 5.000 4.821 3.509 1.426 0.500 0.715 0.301 0.677 


MCW0330 10 6.000 5.318 4.255 1.574 0.900 0.765 –0.176 0.728 


MCW0165 9 2.000 2.000 1.528 0.530 0.444 0.346 –0.286 0.286 


MCW0069 10 5.000 4.100 2.500 1.139 0.700 0.600 –0.167 0.540 


Mean 10 3.821 3.569 2.538 1.029 0.509 0.566 0.119 0.508 


SD 0 1.335 1.142 0.847 0.324 0.213 0.135 0.326 0.140 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


Phitsanulok 2 


MCW0248 3 3.000 2.600 2.571 1.011 0.667 0.611 –0.091 0.535 


MCW0111 3 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


ADL0268 3 4.000 3.000 3.000 1.242 0.667 0.667 0.000 0.620 


LEI0234 3 3.000 2.800 3.000 1.099 0.000 0.667 1.000 0.593 


MCW0206 3 3.000 2.800 3.000 1.099 0.000 0.667 1.000 0.593 


MCW0034 3 1.000 1.000 1.000 0.000 0.000 0.000 #N/A 0.000 


MCW0222 2 2.000 2.000 1.600 0.562 0.500 0.375 –0.333 0.305 


MCW0103 3 2.000 2.000 2.000 0.693 1.000 0.500 –1.000 0.375 


MCW0016 3 5.000 3.600 4.500 1.561 0.667 0.778 0.143 0.744 


LEI0166 3 3.000 2.800 3.000 1.099 0.000 0.667 1.000 0.593 


MCW0037 3 3.000 2.333 2.000 0.868 0.667 0.500 –0.333 0.449 


MCW0295 3 3.000 2.600 2.571 1.011 0.333 0.611 0.455 0.535 


LEI0094 3 5.000 3.600 4.500 1.561 0.667 0.778 0.143 0.744 


MCW0098 2 3.000 3.000 2.667 1.040 0.500 0.625 0.200 0.555 


MCW0078 3 2.000 2.000 2.000 0.693 1.000 0.500 –1.000 0.375 


MCW0081 3 5.000 3.600 4.500 1.561 1.000 0.778 –0.286 0.744 


LEI0192 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0014 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0183 3 4.000 3.000 3.000 1.242 1.000 0.667 –0.500 0.620 


ADL0278 3 3.000 2.800 3.000 1.099 0.000 0.667 1.000 0.593 


MCW0067 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


ADL0112 3 2.000 1.667 1.385 0.451 0.333 0.278 –0.200 0.239 


MCW0216 3 5.000 3.600 4.500 1.561 1.000 0.778 –0.286 0.744 


MCW0104 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0123 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0330 3 4.000 3.200 3.600 1.330 0.667 0.722 0.077 0.671 


MCW0165 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0069 3 5.000 3.600 4.500 1.561 0.667 0.778 0.143 0.744 


Mean 3 2.964 2.507 2.632 0.934 0.429 0.546 0.217 0.480 


SD 0 1.232 0.759 1.097 0.439 0.391 0.208 0.664 0.208 


Chiang Mai MCW0248 19 4.000 3.840 2.188 0.959 0.632 0.543 –0.163 0.475 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


MCW0111 19 3.000 2.842 2.069 0.788 0.895 0.517 –0.732 0.408 


ADL0268 19 8.000 7.797 4.813 1.788 1.000 0.792 –0.262 0.766 


LEI0234 19 16.000 14.924 10.776 2.561 0.842 0.907 0.072 0.900 


MCW0206 19 7.000 6.820 4.079 1.647 0.947 0.755 –0.255 0.727 


MCW0034 16 6.000 6.000 2.709 1.314 0.625 0.631 0.009 0.596 


MCW0222 19 4.000 3.840 2.329 0.991 0.789 0.571 –0.383 0.493 


MCW0103 19 4.000 4.000 3.505 1.312 0.947 0.715 –0.326 0.662 


MCW0016 19 6.000 5.821 4.323 1.569 1.000 0.769 –0.301 0.732 


LEI0166 18 6.000 5.768 3.176 1.357 1.000 0.685 –0.459 0.634 


MCW0037 19 3.000 3.000 2.854 1.072 0.947 0.650 –0.458 0.575 


MCW0295 19 7.000 6.936 4.719 1.714 0.947 0.788 –0.202 0.759 


LEI0094 19 11.000 10.438 5.232 2.004 0.632 0.809 0.219 0.792 


MCW0098 19 4.000 4.000 3.327 1.280 0.789 0.699 –0.129 0.645 


MCW0078 18 7.000 6.888 5.838 1.824 0.778 0.829 0.061 0.805 


MCW0081 19 4.000 3.842 2.588 1.084 0.789 0.614 –0.287 0.549 


LEI0192 19 12.000 11.010 6.171 2.089 0.947 0.838 –0.131 0.820 


MCW0014 19 7.000 6.658 3.471 1.483 0.895 0.712 –0.257 0.666 


MCW0183 18 4.000 3.879 1.503 0.678 0.389 0.335 –0.161 0.314 


ADL0278 19 5.000 4.837 2.820 1.218 0.474 0.645 0.266 0.584 


MCW0067 18 7.000 6.998 5.492 1.817 0.333 0.818 0.592 0.794 


ADL0112 19 4.000 3.821 2.195 0.934 0.737 0.544 –0.354 0.463 


MCW0216 19 7.000 6.661 3.574 1.526 0.842 0.720 –0.169 0.685 


MCW0104 18 5.000 4.981 3.256 1.330 0.167 0.693 0.759 0.639 


MCW0123 18 6.000 5.889 4.765 1.639 0.611 0.790 0.227 0.758 


MCW0330 17 5.000 4.939 2.627 1.203 0.706 0.619 –0.140 0.574 


MCW0165 19 4.000 3.842 2.947 1.158 1.000 0.661 –0.514 0.595 


MCW0069 18 9.000 8.878 6.680 2.035 0.500 0.850 0.412 0.834 


Mean 19 6.250 6.041 3.930 1.442 0.756 0.696 –0.109 0.652 


SD 0 2.927 2.712 1.902 0.437 0.224 0.124 0.338 0.141 


Nakhon Pathom 
MCW0248 15 3.000 2.999 2.381 0.943 0.600 0.580 –0.034 0.492 


MCW0111 16 5.000 4.795 3.261 1.326 0.750 0.693 –0.082 0.639 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


ADL0268 15 4.000 3.856 2.432 1.056 0.600 0.589 –0.019 0.528 


LEI0234 16 7.000 5.756 3.737 1.556 0.813 0.732 –0.109 0.694 


MCW0206 16 4.000 3.930 1.962 0.943 0.313 0.490 0.363 0.454 


MCW0034 15 9.000 8.807 7.258 2.073 0.800 0.862 0.072 0.847 


MCW0222 16 2.000 2.000 1.519 0.525 0.438 0.342 –0.280 0.283 


MCW0103 16 2.000 2.000 1.969 0.685 0.375 0.492 0.238 0.371 


MCW0016 16 7.000 5.595 3.631 1.531 0.875 0.725 –0.208 0.688 


LEI0166 15 3.000 3.000 2.761 1.056 0.867 0.638 –0.359 0.565 


MCW0037 15 3.000 2.999 1.867 0.817 0.533 0.464 –0.148 0.419 


MCW0295 15 5.000 4.984 3.982 1.479 0.667 0.749 0.110 0.709 


LEI0094 15 4.000 3.857 2.332 1.040 0.800 0.571 –0.401 0.519 


MCW0098 15 2.000 1.984 1.142 0.245 0.133 0.124 –0.071 0.117 


MCW0078 16 3.000 2.999 1.910 0.831 0.563 0.477 –0.180 0.427 


MCW0081 16 3.000 3.000 2.768 1.059 0.625 0.639 0.021 0.567 


LEI0192 14 6.000 4.997 4.404 1.622 0.357 0.773 0.538 0.741 


MCW0014 16 4.000 3.931 1.822 0.874 0.313 0.451 0.307 0.417 


MCW0183 16 5.000 4.566 2.560 1.111 0.625 0.609 –0.026 0.532 


ADL0278 15 5.000 4.968 3.261 1.361 0.600 0.693 0.135 0.650 


MCW0067 16 5.000 4.595 2.844 1.226 0.813 0.648 –0.253 0.587 


ADL0112 14 4.000 3.997 3.294 1.260 0.571 0.696 0.179 0.639 


MCW0216 15 6.000 5.714 4.592 1.615 0.933 0.782 –0.193 0.748 


MCW0104 15 4.000 3.984 2.761 1.157 0.667 0.638 –0.045 0.578 


MCW0123 15 8.000 7.838 6.818 1.981 0.933 0.853 –0.094 0.836 


MCW0330 13 4.000 4.000 3.159 1.261 0.769 0.683 –0.126 0.633 


MCW0165 15 3.000 3.000 2.632 1.030 0.933 0.620 –0.505 0.548 


MCW0069 15 5.000 4.856 2.866 1.285 0.733 0.651 –0.126 0.612 


Mean 16 4.464 4.250 3.069 1.177 0.643 0.617 –0.046 0.566 


SD 0 1.774 1.584 1.395 0.402 0.211 0.156 0.233 0.161 


Nonthaburi 


MCW0248 3 2.000 1.667 1.385 0.451 0.333 0.278 –0.200 0.239 


MCW0111 3 2.000 1.667 1.385 0.451 0.333 0.278 –0.200 0.239 


ADL0268 3 3.000 2.800 3.000 1.099 0.667 0.667 0.000 0.593 







Breeds Populations Locus N Na
 AR Nea


 I Ho
 He


 F PIC 


LEI0234 3 5.000 3.600 4.500 1.561 1.000 0.778 –0.286 0.744 


MCW0206 3 4.000 3.200 3.600 1.330 1.000 0.722 –0.385 0.671 


MCW0034 3 3.000 2.600 2.571 1.011 0.333 0.611 0.455 0.535 


MCW0222 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0103 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0016 3 4.000 3.200 3.600 1.330 0.667 0.722 0.077 0.671 


LEI0166 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0037 3 3.000 2.800 3.000 1.099 0.000 0.667 1.000 0.593 


MCW0295 3 4.000 3.000 3.000 1.242 1.000 0.667 –0.500 0.620 


LEI0094 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0098 3 2.000 1.667 1.385 0.451 0.333 0.278 –0.200 0.239 


MCW0078 3 2.000 1.933 1.800 0.637 0.000 0.444 1.000 0.346 


MCW0081 3 3.000 2.600 2.571 1.011 0.333 0.611 0.455 0.535 


LEI0192 3 4.000 3.000 3.000 1.242 1.000 0.667 –0.500 0.620 


MCW0014 3 3.000 2.600 2.571 1.011 1.000 0.611 –0.636 0.535 


MCW0183 3 3.000 2.600 2.571 1.011 1.000 0.611 –0.636 0.535 


ADL0278 3 3.000 2.333 2.000 0.868 0.333 0.500 0.333 0.449 


MCW0067 2 4.000 4.000 4.000 1.386 1.000 0.750 –0.333 0.703 


ADL0112 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0216 3 2.000 1.667 1.385 0.451 0.333 0.278 –0.200 0.239 


MCW0104 3 5.000 3.600 4.500 1.561 1.000 0.778 –0.286 0.744 


MCW0123 3 4.000 3.000 3.000 1.242 0.667 0.667 0.000 0.620 


MCW0330 3 3.000 2.600 2.571 1.011 1.000 0.611 –0.636 0.535 


MCW0165 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


MCW0069 3 2.000 1.933 1.800 0.637 0.667 0.444 –0.500 0.346 


Mean 3 2.929 2.488 2.500 0.925 0.619 0.547 –0.131 0.480 


SD 0 0.979 0.667 0.925 0.351 0.336 0.158 0.503 0.165 


 


N, number of samples; Na, number of alleles; AR, allelic richness; Nea, number of effective alleles; I, Shannon’s information index; Ho, observed 


heterozygosity; He, expected heterozygosity; F, fixation index; PIC, polymorphic information content  







Table S4. Pairwise differentiation of linkage disequilibrium of Pradu Hang Dam chickens derived from 


Phitsanulok 1 population (PDH1) based on 28 microsatellite loci  


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 1.000 


MCW0248 ADL0268 1.000 


MCW0111 ADL0268 0.555 


MCW0248 LEI0234 N/A 


MCW0111 LEI0234 N/A 


ADL0268 LEI0234 N/A 


MCW0248 MCW0206 1.000 


MCW0111 MCW0206 1.000 


ADL0268 MCW0206 1.000 


LEI0234 MCW0206 N/A 


MCW0248 MCW0034 0.498 


MCW0111 MCW0034 0.412 


ADL0268 MCW0034 0.183 


LEI0234 MCW0034 N/A 


MCW0206 MCW0034 0.444 


MCW0248 MCW0222 1.000 


MCW0111 MCW0222 0.443 


ADL0268 MCW0222 1.000 


LEI0234 MCW0222 N/A 


MCW0206 MCW0222 1.000 


MCW0034 MCW0222 0.305 


MCW0248 MCW0103 0.540 


MCW0111 MCW0103 0.856 


ADL0268 MCW0103 0.031 


LEI0234 MCW0103 N/A 


MCW0206 MCW0103 1.000 


MCW0034 MCW0103 0.087 


MCW0222 MCW0103 0.633 


MCW0248 MCW0016 0.337 


MCW0111 MCW0016 0.123 


ADL0268 MCW0016 0.924 


LEI0234 MCW0016 N/A 


MCW0206 MCW0016 1.000 


MCW0034 MCW0016 0.135 


MCW0222 MCW0016 1.000 


MCW0103 MCW0016 0.841 


MCW0248 LEI0166 1.000 


MCW0111 LEI0166 1.000 


ADL0268 LEI0166 0.855 


LEI0234 LEI0166 N/A 


MCW0206 LEI0166 0.125 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 0.636 


MCW0222 LEI0166 0.447 


MCW0103 LEI0166 0.565 


MCW0016 LEI0166 1.000 


MCW0248 MCW0037 0.146 


MCW0111 MCW0037 0.701 


ADL0268 MCW0037 1.000 


LEI0234 MCW0037 N/A 


MCW0206 MCW0037 0.350 


MCW0034 MCW0037 1.000 


MCW0222 MCW0037 1.000 


MCW0103 MCW0037 0.485 


MCW0016 MCW0037 0.215 


LEI0166 MCW0037 1.000 


MCW0248 MCW0295 1.000 


MCW0111 MCW0295 1.000 


ADL0268 MCW0295 0.119 


LEI0234 MCW0295 N/A 


MCW0206 MCW0295 1.000 


MCW0034 MCW0295 0.219 


MCW0222 MCW0295 0.853 


MCW0103 MCW0295 0.127 


MCW0016 MCW0295 1.000 


LEI0166 MCW0295 0.533 


MCW0037 MCW0295 0.876 


MCW0248 LEI0094 0.764 


MCW0111 LEI0094 1.000 


ADL0268 LEI0094 0.148 


LEI0234 LEI0094 N/A 


MCW0206 LEI0094 0.253 


MCW0034 LEI0094 0.237 


MCW0222 LEI0094 1.000 


MCW0103 LEI0094 0.489 


MCW0016 LEI0094 0.549 


LEI0166 LEI0094 0.623 


MCW0037 LEI0094 0.856 


MCW0295 LEI0094 0.541 


MCW0248 MCW0098 0.766 


MCW0111 MCW0098 0.911 


ADL0268 MCW0098 1.000 


LEI0234 MCW0098 N/A 


MCW0206 MCW0098 0.721 


MCW0034 MCW0098 0.764 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 1.000 


MCW0103 MCW0098 0.253 


MCW0016 MCW0098 1.000 


LEI0166 MCW0098 0.284 


MCW0037 MCW0098 0.378 


MCW0295 MCW0098 1.000 


LEI0094 MCW0098 0.857 


MCW0248 MCW0078 1.000 


MCW0111 MCW0078 0.353 


ADL0268 MCW0078 1.000 


LEI0234 MCW0078 N/A 


MCW0206 MCW0078 0.548 


MCW0034 MCW0078 0.406 


MCW0222 MCW0078 0.920 


MCW0103 MCW0078 0.761 


MCW0016 MCW0078 0.130 


LEI0166 MCW0078 0.475 


MCW0037 MCW0078 1.000 


MCW0295 MCW0078 0.293 


LEI0094 MCW0078 1.000 


MCW0098 MCW0078 0.536 


MCW0248 MCW0081 1.000 


MCW0111 MCW0081 0.262 


ADL0268 MCW0081 0.489 


LEI0234 MCW0081 N/A 


MCW0206 MCW0081 1.000 


MCW0034 MCW0081 0.915 


MCW0222 MCW0081 0.543 


MCW0103 MCW0081 0.915 


MCW0016 MCW0081 0.697 


LEI0166 MCW0081 0.508 


MCW0037 MCW0081 0.646 


MCW0295 MCW0081 0.882 


LEI0094 MCW0081 0.909 


MCW0098 MCW0081 1.000 


MCW0078 MCW0081 0.617 


MCW0248 LEI0192 1.000 


MCW0111 LEI0192 0.473 


ADL0268 LEI0192 0.570 


LEI0234 LEI0192 N/A 


MCW0206 LEI0192 1.000 


MCW0034 LEI0192 0.905 


MCW0222 LEI0192 1.000 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 0.215 


MCW0016 LEI0192 0.313 


LEI0166 LEI0192 0.606 


MCW0037 LEI0192 1.000 


MCW0295 LEI0192 0.232 


LEI0094 LEI0192 0.886 


MCW0098 LEI0192 0.593 


MCW0078 LEI0192 0.097 


MCW0081 LEI0192 0.863 


MCW0248 MCW0014 N/A 


MCW0111 MCW0014 0.721 


ADL0268 MCW0014 1.000 


LEI0234 MCW0014 N/A 


MCW0206 MCW0014 N/A 


MCW0034 MCW0014 1.000 


MCW0222 MCW0014 0.569 


MCW0103 MCW0014 0.572 


MCW0016 MCW0014 0.494 


LEI0166 MCW0014 0.664 


MCW0037 MCW0014 0.286 


MCW0295 MCW0014 1.000 


LEI0094 MCW0014 1.000 


MCW0098 MCW0014 1.000 


MCW0078 MCW0014 N/A 


MCW0081 MCW0014 0.418 


LEI0192 MCW0014 1.000 


MCW0248 MCW0183 1.000 


MCW0111 MCW0183 0.325 


ADL0268 MCW0183 0.828 


LEI0234 MCW0183 N/A 


MCW0206 MCW0183 1.000 


MCW0034 MCW0183 0.124 


MCW0222 MCW0183 0.636 


MCW0103 MCW0183 0.794 


MCW0016 MCW0183 0.409 


LEI0166 MCW0183 1.000 


MCW0037 MCW0183 0.620 


MCW0295 MCW0183 0.750 


LEI0094 MCW0183 1.000 


MCW0098 MCW0183 1.000 


MCW0078 MCW0183 0.543 


MCW0081 MCW0183 1.000 


LEI0192 MCW0183 0.423 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 1.000 


MCW0248 ADL0278 0.601 


MCW0111 ADL0278 0.579 


ADL0268 ADL0278 0.047 


LEI0234 ADL0278 N/A 


MCW0206 ADL0278 1.000 


MCW0034 ADL0278 0.327 


MCW0222 ADL0278 0.529 


MCW0103 ADL0278 0.194 


MCW0016 ADL0278 0.680 


LEI0166 ADL0278 0.689 


MCW0037 ADL0278 0.941 


MCW0295 ADL0278 0.259 


LEI0094 ADL0278 0.159 


MCW0098 ADL0278 1.000 


MCW0078 ADL0278 0.617 


MCW0081 ADL0278 0.139 


LEI0192 ADL0278 0.313 


MCW0014 ADL0278 0.586 


MCW0183 ADL0278 1.000 


MCW0248 MCW0067 1.000 


MCW0111 MCW0067 1.000 


ADL0268 MCW0067 0.119 


LEI0234 MCW0067 N/A 


MCW0206 MCW0067 N/A 


MCW0034 MCW0067 0.518 


MCW0222 MCW0067 1.000 


MCW0103 MCW0067 0.661 


MCW0016 MCW0067 1.000 


LEI0166 MCW0067 0.274 


MCW0037 MCW0067 1.000 


MCW0295 MCW0067 0.208 


LEI0094 MCW0067 0.501 


MCW0098 MCW0067 0.851 


MCW0078 MCW0067 1.000 


MCW0081 MCW0067 0.525 


LEI0192 MCW0067 0.630 


MCW0014 MCW0067 1.000 


MCW0183 MCW0067 0.293 


ADL0278 MCW0067 0.741 


MCW0248 ADL0112 0.546 


MCW0111 ADL0112 1.000 


ADL0268 ADL0112 0.112 







Locus 1 Locus 2 p-value 


LEI0234 ADL0112 N/A 


MCW0206 ADL0112 1.000 


MCW0034 ADL0112 0.639 


MCW0222 ADL0112 1.000 


MCW0103 ADL0112 0.020 


MCW0016 ADL0112 1.000 


LEI0166 ADL0112 0.669 


MCW0037 ADL0112 0.107 


MCW0295 ADL0112 0.014 


LEI0094 ADL0112 0.602 


MCW0098 ADL0112 1.000 


MCW0078 ADL0112 0.482 


MCW0081 ADL0112 0.446 


LEI0192 ADL0112 0.179 


MCW0014 ADL0112 1.000 


MCW0183 ADL0112 0.504 


ADL0278 ADL0112 0.195 


MCW0067 ADL0112 0.111 


MCW0248 MCW0216 1.000 


MCW0111 MCW0216 1.000 


ADL0268 MCW0216 0.639 


LEI0234 MCW0216 N/A 


MCW0206 MCW0216 1.000 


MCW0034 MCW0216 1.000 


MCW0222 MCW0216 1.000 


MCW0103 MCW0216 1.000 


MCW0016 MCW0216 1.000 


LEI0166 MCW0216 1.000 


MCW0037 MCW0216 1.000 


MCW0295 MCW0216 1.000 


LEI0094 MCW0216 0.505 


MCW0098 MCW0216 1.000 


MCW0078 MCW0216 1.000 


MCW0081 MCW0216 0.033 


LEI0192 MCW0216 1.000 


MCW0014 MCW0216 N/A 


MCW0183 MCW0216 1.000 


ADL0278 MCW0216 0.485 


MCW0067 MCW0216 1.000 


ADL0112 MCW0216 1.000 


MCW0248 MCW0104 1.000 


MCW0111 MCW0104 0.589 


ADL0268 MCW0104 0.031 







Locus 1 Locus 2 p-value 


LEI0234 MCW0104 N/A 


MCW0206 MCW0104 1.000 


MCW0034 MCW0104 0.929 


MCW0222 MCW0104 0.626 


MCW0103 MCW0104 0.293 


MCW0016 MCW0104 1.000 


LEI0166 MCW0104 0.397 


MCW0037 MCW0104 1.000 


MCW0295 MCW0104 0.508 


LEI0094 MCW0104 0.789 


MCW0098 MCW0104 1.000 


MCW0078 MCW0104 1.000 


MCW0081 MCW0104 0.026 


LEI0192 MCW0104 0.374 


MCW0014 MCW0104 0.605 


MCW0183 MCW0104 1.000 


ADL0278 MCW0104 0.030 


MCW0067 MCW0104 0.315 


ADL0112 MCW0104 0.502 


MCW0216 MCW0104 0.065 


MCW0248 MCW0123 1.000 


MCW0111 MCW0123 1.000 


ADL0268 MCW0123 0.862 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 1.000 


MCW0034 MCW0123 1.000 


MCW0222 MCW0123 0.644 


MCW0103 MCW0123 0.795 


MCW0016 MCW0123 1.000 


LEI0166 MCW0123 0.362 


MCW0037 MCW0123 0.634 


MCW0295 MCW0123 1.000 


LEI0094 MCW0123 0.735 


MCW0098 MCW0123 0.238 


MCW0078 MCW0123 0.907 


MCW0081 MCW0123 0.161 


LEI0192 MCW0123 1.000 


MCW0014 MCW0123 0.559 


MCW0183 MCW0123 1.000 


ADL0278 MCW0123 0.184 


MCW0067 MCW0123 1.000 


ADL0112 MCW0123 0.665 


MCW0216 MCW0123 0.278 







Locus 1 Locus 2 p-value 


MCW0104 MCW0123 0.273 


MCW0248 MCW0330 1.000 


MCW0111 MCW0330 0.620 


ADL0268 MCW0330 0.496 


LEI0234 MCW0330 N/A 


MCW0206 MCW0330 0.373 


MCW0034 MCW0330 0.339 


MCW0222 MCW0330 0.216 


MCW0103 MCW0330 1.000 


MCW0016 MCW0330 1.000 


LEI0166 MCW0330 1.000 


MCW0037 MCW0330 0.892 


MCW0295 MCW0330 0.602 


LEI0094 MCW0330 0.891 


MCW0098 MCW0330 0.346 


MCW0078 MCW0330 0.903 


MCW0081 MCW0330 0.916 


LEI0192 MCW0330 1.000 


MCW0014 MCW0330 1.000 


MCW0183 MCW0330 0.530 


ADL0278 MCW0330 0.358 


MCW0067 MCW0330 0.374 


ADL0112 MCW0330 0.910 


MCW0216 MCW0330 1.000 


MCW0104 MCW0330 0.494 


MCW0123 MCW0330 1.000 


MCW0248 MCW0165 0.771 


MCW0111 MCW0165 0.433 


ADL0268 MCW0165 0.524 


LEI0234 MCW0165 N/A 


MCW0206 MCW0165 1.000 


MCW0034 MCW0165 0.568 


MCW0222 MCW0165 0.281 


MCW0103 MCW0165 0.129 


MCW0016 MCW0165 0.853 


LEI0166 MCW0165 0.853 


MCW0037 MCW0165 1.000 


MCW0295 MCW0165 0.581 


LEI0094 MCW0165 0.791 


MCW0098 MCW0165 0.444 


MCW0078 MCW0165 0.488 


MCW0081 MCW0165 0.049 


LEI0192 MCW0165 0.523 







Locus 1 Locus 2 p-value 


MCW0014 MCW0165 1.000 


MCW0183 MCW0165 0.714 


ADL0278 MCW0165 0.679 


MCW0067 MCW0165 0.143 


ADL0112 MCW0165 0.142 


MCW0216 MCW0165 0.201 


MCW0104 MCW0165 0.279 


MCW0123 MCW0165 0.524 


MCW0330 MCW0165 0.710 


MCW0248 MCW0069 1.000 


MCW0111 MCW0069 0.124 


ADL0268 MCW0069 0.981 


LEI0234 MCW0069 N/A 


MCW0206 MCW0069 0.218 


MCW0034 MCW0069 0.332 


MCW0222 MCW0069 0.628 


MCW0103 MCW0069 1.000 


MCW0016 MCW0069 0.017 


LEI0166 MCW0069 0.223 


MCW0037 MCW0069 0.898 


MCW0295 MCW0069 0.859 


LEI0094 MCW0069 0.454 


MCW0098 MCW0069 0.516 


MCW0078 MCW0069 0.014 


MCW0081 MCW0069 0.914 


LEI0192 MCW0069 0.565 


MCW0014 MCW0069 0.718 


MCW0183 MCW0069 1.000 


ADL0278 MCW0069 1.000 


MCW0067 MCW0069 1.000 


ADL0112 MCW0069 1.000 


MCW0216 MCW0069 1.000 


MCW0104 MCW0069 1.000 


MCW0123 MCW0069 1.000 


MCW0330 MCW0069 1.000 


MCW0165 MCW0069 0.516 


 


 


 


 


 







Table S5. Pairwise differentiation of linkage disequilibrium of Pradu Hang Dam chickens derived from 


Phitsanulok 2 population (PDH2) based on 28 microsatellite loci  


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 N/A 


MCW0248 ADL0268 N/A 


MCW0111 ADL0268 N/A 


MCW0248 LEI0234 N/A 


MCW0111 LEI0234 N/A 


ADL0268 LEI0234 N/A 


MCW0248 MCW0206 N/A 


MCW0111 MCW0206 N/A 


ADL0268 MCW0206 N/A 


LEI0234 MCW0206 N/A 


MCW0248 MCW0034 N/A 


MCW0111 MCW0034 N/A 


ADL0268 MCW0034 N/A 


LEI0234 MCW0034 N/A 


MCW0206 MCW0034 N/A 


MCW0248 MCW0222 N/A 


MCW0111 MCW0222 N/A 


ADL0268 MCW0222 N/A 


LEI0234 MCW0222 N/A 


MCW0206 MCW0222 N/A 


MCW0034 MCW0222 N/A 


MCW0248 MCW0103 N/A 


MCW0111 MCW0103 N/A 


ADL0268 MCW0103 N/A 


LEI0234 MCW0103 N/A 


MCW0206 MCW0103 N/A 


MCW0034 MCW0103 N/A 


MCW0222 MCW0103 N/A 


MCW0248 MCW0016 N/A 


MCW0111 MCW0016 N/A 


ADL0268 MCW0016 N/A 


LEI0234 MCW0016 N/A 


MCW0206 MCW0016 N/A 


MCW0034 MCW0016 N/A 


MCW0222 MCW0016 N/A 


MCW0103 MCW0016 N/A 


MCW0248 LEI0166 N/A 


MCW0111 LEI0166 N/A 


ADL0268 LEI0166 N/A 


LEI0234 LEI0166 N/A 


MCW0206 LEI0166 N/A 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 N/A 


MCW0222 LEI0166 N/A 


MCW0103 LEI0166 N/A 


MCW0016 LEI0166 N/A 


MCW0248 MCW0037 N/A 


MCW0111 MCW0037 N/A 


ADL0268 MCW0037 N/A 


LEI0234 MCW0037 N/A 


MCW0206 MCW0037 N/A 


MCW0034 MCW0037 N/A 


MCW0222 MCW0037 N/A 


MCW0103 MCW0037 N/A 


MCW0016 MCW0037 N/A 


LEI0166 MCW0037 N/A 


MCW0248 MCW0295 N/A 


MCW0111 MCW0295 N/A 


ADL0268 MCW0295 N/A 


LEI0234 MCW0295 N/A 


MCW0206 MCW0295 N/A 


MCW0034 MCW0295 N/A 


MCW0222 MCW0295 N/A 


MCW0103 MCW0295 N/A 


MCW0016 MCW0295 N/A 


LEI0166 MCW0295 N/A 


MCW0037 MCW0295 N/A 


MCW0248 LEI0094 N/A 


MCW0111 LEI0094 N/A 


ADL0268 LEI0094 N/A 


LEI0234 LEI0094 N/A 


MCW0206 LEI0094 N/A 


MCW0034 LEI0094 N/A 


MCW0222 LEI0094 N/A 


MCW0103 LEI0094 N/A 


MCW0016 LEI0094 N/A 


LEI0166 LEI0094 N/A 


MCW0037 LEI0094 N/A 


MCW0295 LEI0094 N/A 


MCW0248 MCW0098 N/A 


MCW0111 MCW0098 N/A 


ADL0268 MCW0098 N/A 


LEI0234 MCW0098 N/A 


MCW0206 MCW0098 N/A 


MCW0034 MCW0098 N/A 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 N/A 


MCW0103 MCW0098 N/A 


MCW0016 MCW0098 N/A 


LEI0166 MCW0098 N/A 


MCW0037 MCW0098 N/A 


MCW0295 MCW0098 N/A 


LEI0094 MCW0098 N/A 


MCW0248 MCW0078 N/A 


MCW0111 MCW0078 N/A 


ADL0268 MCW0078 N/A 


LEI0234 MCW0078 N/A 


MCW0206 MCW0078 N/A 


MCW0034 MCW0078 N/A 


MCW0222 MCW0078 N/A 


MCW0103 MCW0078 N/A 


MCW0016 MCW0078 N/A 


LEI0166 MCW0078 N/A 


MCW0037 MCW0078 N/A 


MCW0295 MCW0078 N/A 


LEI0094 MCW0078 N/A 


MCW0098 MCW0078 N/A 


MCW0248 MCW0081 N/A 


MCW0111 MCW0081 N/A 


ADL0268 MCW0081 N/A 


LEI0234 MCW0081 N/A 


MCW0206 MCW0081 N/A 


MCW0034 MCW0081 N/A 


MCW0222 MCW0081 N/A 


MCW0103 MCW0081 N/A 


MCW0016 MCW0081 N/A 


LEI0166 MCW0081 N/A 


MCW0037 MCW0081 N/A 


MCW0295 MCW0081 N/A 


LEI0094 MCW0081 N/A 


MCW0098 MCW0081 N/A 


MCW0078 MCW0081 N/A 


MCW0248 LEI0192 N/A 


MCW0111 LEI0192 N/A 


ADL0268 LEI0192 N/A 


LEI0234 LEI0192 N/A 


MCW0206 LEI0192 N/A 


MCW0034 LEI0192 N/A 


MCW0222 LEI0192 N/A 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 N/A 


MCW0016 LEI0192 N/A 


LEI0166 LEI0192 N/A 


MCW0037 LEI0192 N/A 


MCW0295 LEI0192 N/A 


LEI0094 LEI0192 N/A 


MCW0098 LEI0192 N/A 


MCW0078 LEI0192 N/A 


MCW0081 LEI0192 N/A 


MCW0248 MCW0014 N/A 


MCW0111 MCW0014 N/A 


ADL0268 MCW0014 N/A 


LEI0234 MCW0014 N/A 


MCW0206 MCW0014 N/A 


MCW0034 MCW0014 N/A 


MCW0222 MCW0014 N/A 


MCW0103 MCW0014 N/A 


MCW0016 MCW0014 N/A 


LEI0166 MCW0014 N/A 


MCW0037 MCW0014 N/A 


MCW0295 MCW0014 N/A 


LEI0094 MCW0014 N/A 


MCW0098 MCW0014 N/A 


MCW0078 MCW0014 N/A 


MCW0081 MCW0014 N/A 


LEI0192 MCW0014 0.33695 


MCW0248 MCW0183 N/A 


MCW0111 MCW0183 N/A 


ADL0268 MCW0183 N/A 


LEI0234 MCW0183 N/A 


MCW0206 MCW0183 N/A 


MCW0034 MCW0183 N/A 


MCW0222 MCW0183 N/A 


MCW0103 MCW0183 N/A 


MCW0016 MCW0183 N/A 


LEI0166 MCW0183 N/A 


MCW0037 MCW0183 N/A 


MCW0295 MCW0183 N/A 


LEI0094 MCW0183 N/A 


MCW0098 MCW0183 N/A 


MCW0078 MCW0183 N/A 


MCW0081 MCW0183 N/A 


LEI0192 MCW0183 N/A 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 N/A 


MCW0248 ADL0278 N/A 


MCW0111 ADL0278 N/A 


ADL0268 ADL0278 N/A 


LEI0234 ADL0278 N/A 


MCW0206 ADL0278 N/A 


MCW0034 ADL0278 N/A 


MCW0222 ADL0278 N/A 


MCW0103 ADL0278 N/A 


MCW0016 ADL0278 N/A 


LEI0166 ADL0278 N/A 


MCW0037 ADL0278 N/A 


MCW0295 ADL0278 N/A 


LEI0094 ADL0278 N/A 


MCW0098 ADL0278 N/A 


MCW0078 ADL0278 N/A 


MCW0081 ADL0278 N/A 


LEI0192 ADL0278 N/A 


MCW0014 ADL0278 N/A 


MCW0183 ADL0278 N/A 


MCW0248 MCW0067 N/A 


MCW0111 MCW0067 N/A 


ADL0268 MCW0067 N/A 


LEI0234 MCW0067 N/A 


MCW0206 MCW0067 N/A 


MCW0034 MCW0067 N/A 


MCW0222 MCW0067 N/A 


MCW0103 MCW0067 N/A 


MCW0016 MCW0067 N/A 


LEI0166 MCW0067 N/A 


MCW0037 MCW0067 N/A 


MCW0295 MCW0067 N/A 


LEI0094 MCW0067 N/A 


MCW0098 MCW0067 N/A 


MCW0078 MCW0067 N/A 


MCW0081 MCW0067 N/A 


LEI0192 MCW0067 1 


MCW0014 MCW0067 1 


MCW0183 MCW0067 N/A 


ADL0278 MCW0067 N/A 


MCW0248 ADL0112 N/A 


MCW0111 ADL0112 N/A 


ADL0268 ADL0112 N/A 







Locus 1 Locus 2 p-value 


LEI0234 ADL0112 N/A 


MCW0206 ADL0112 N/A 


MCW0034 ADL0112 N/A 


MCW0222 ADL0112 N/A 


MCW0103 ADL0112 N/A 


MCW0016 ADL0112 N/A 


LEI0166 ADL0112 N/A 


MCW0037 ADL0112 N/A 


MCW0295 ADL0112 N/A 


LEI0094 ADL0112 N/A 


MCW0098 ADL0112 N/A 


MCW0078 ADL0112 N/A 


MCW0081 ADL0112 N/A 


LEI0192 ADL0112 1 


MCW0014 ADL0112 1 


MCW0183 ADL0112 N/A 


ADL0278 ADL0112 N/A 


MCW0067 ADL0112 1 


MCW0248 MCW0216 N/A 


MCW0111 MCW0216 N/A 


ADL0268 MCW0216 N/A 


LEI0234 MCW0216 N/A 


MCW0206 MCW0216 N/A 


MCW0034 MCW0216 N/A 


MCW0222 MCW0216 N/A 


MCW0103 MCW0216 N/A 


MCW0016 MCW0216 N/A 


LEI0166 MCW0216 N/A 


MCW0037 MCW0216 N/A 


MCW0295 MCW0216 N/A 


LEI0094 MCW0216 N/A 


MCW0098 MCW0216 N/A 


MCW0078 MCW0216 N/A 


MCW0081 MCW0216 N/A 


LEI0192 MCW0216 N/A 


MCW0014 MCW0216 N/A 


MCW0183 MCW0216 N/A 


ADL0278 MCW0216 N/A 


MCW0067 MCW0216 N/A 


ADL0112 MCW0216 N/A 


MCW0248 MCW0104 N/A 


MCW0111 MCW0104 N/A 


ADL0268 MCW0104 N/A 







Locus 1 Locus 2 p-value 


LEI0234 MCW0104 N/A 


MCW0206 MCW0104 N/A 


MCW0034 MCW0104 N/A 


MCW0222 MCW0104 N/A 


MCW0103 MCW0104 N/A 


MCW0016 MCW0104 N/A 


LEI0166 MCW0104 N/A 


MCW0037 MCW0104 N/A 


MCW0295 MCW0104 N/A 


LEI0094 MCW0104 N/A 


MCW0098 MCW0104 N/A 


MCW0078 MCW0104 N/A 


MCW0081 MCW0104 N/A 


LEI0192 MCW0104 0.33572 


MCW0014 MCW0104 0.33335 


MCW0183 MCW0104 N/A 


ADL0278 MCW0104 N/A 


MCW0067 MCW0104 1 


ADL0112 MCW0104 1 


MCW0216 MCW0104 N/A 


MCW0248 MCW0123 N/A 


MCW0111 MCW0123 N/A 


ADL0268 MCW0123 N/A 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 N/A 


MCW0034 MCW0123 N/A 


MCW0222 MCW0123 N/A 


MCW0103 MCW0123 N/A 


MCW0016 MCW0123 N/A 


LEI0166 MCW0123 N/A 


MCW0037 MCW0123 N/A 


MCW0295 MCW0123 N/A 


LEI0094 MCW0123 N/A 


MCW0098 MCW0123 N/A 


MCW0078 MCW0123 N/A 


MCW0081 MCW0123 N/A 


LEI0192 MCW0123 1 


MCW0014 MCW0123 1 


MCW0183 MCW0123 N/A 


ADL0278 MCW0123 N/A 


MCW0067 MCW0123 0.33248 


ADL0112 MCW0123 1 


MCW0216 MCW0123 N/A 







Locus 1 Locus 2 p-value 


MCW0104 MCW0123 1 


MCW0248 MCW0330 N/A 


MCW0111 MCW0330 N/A 


ADL0268 MCW0330 N/A 


LEI0234 MCW0330 N/A 


MCW0206 MCW0330 N/A 


MCW0034 MCW0330 N/A 


MCW0222 MCW0330 N/A 


MCW0103 MCW0330 N/A 


MCW0016 MCW0330 N/A 


LEI0166 MCW0330 N/A 


MCW0037 MCW0330 N/A 


MCW0295 MCW0330 N/A 


LEI0094 MCW0330 N/A 


MCW0098 MCW0330 N/A 


MCW0078 MCW0330 N/A 


MCW0081 MCW0330 N/A 


LEI0192 MCW0330 N/A 


MCW0014 MCW0330 N/A 


MCW0183 MCW0330 N/A 


ADL0278 MCW0330 N/A 


MCW0067 MCW0330 N/A 


ADL0112 MCW0330 N/A 


MCW0216 MCW0330 N/A 


MCW0104 MCW0330 N/A 


MCW0123 MCW0330 N/A 


MCW0248 MCW0165 N/A 


MCW0111 MCW0165 N/A 


ADL0268 MCW0165 N/A 


LEI0234 MCW0165 N/A 


MCW0206 MCW0165 N/A 


MCW0034 MCW0165 N/A 


MCW0222 MCW0165 N/A 


MCW0103 MCW0165 N/A 


MCW0016 MCW0165 N/A 


LEI0166 MCW0165 N/A 


MCW0037 MCW0165 N/A 


MCW0295 MCW0165 N/A 


LEI0094 MCW0165 N/A 


MCW0098 MCW0165 N/A 


MCW0078 MCW0165 N/A 


MCW0081 MCW0165 N/A 


LEI0192 MCW0165 1 







Locus 1 Locus 2 p-value 


MCW0014 MCW0165 1 


MCW0183 MCW0165 N/A 


ADL0278 MCW0165 N/A 


MCW0067 MCW0165 1 


ADL0112 MCW0165 0.33199 


MCW0216 MCW0165 N/A 


MCW0104 MCW0165 1 


MCW0123 MCW0165 1 


MCW0330 MCW0165 N/A 


MCW0248 MCW0069 N/A 


MCW0111 MCW0069 N/A 


ADL0268 MCW0069 N/A 


LEI0234 MCW0069 N/A 


MCW0206 MCW0069 N/A 


MCW0034 MCW0069 N/A 


MCW0222 MCW0069 N/A 


MCW0103 MCW0069 N/A 


MCW0016 MCW0069 N/A 


LEI0166 MCW0069 N/A 


MCW0037 MCW0069 N/A 


MCW0295 MCW0069 N/A 


LEI0094 MCW0069 N/A 


MCW0098 MCW0069 N/A 


MCW0078 MCW0069 N/A 


MCW0081 MCW0069 N/A 


LEI0192 MCW0069 N/A 


MCW0014 MCW0069 N/A 


MCW0183 MCW0069 N/A 


ADL0278 MCW0069 N/A 


MCW0067 MCW0069 N/A 


ADL0112 MCW0069 N/A 


MCW0216 MCW0069 N/A 


MCW0104 MCW0069 N/A 


MCW0123 MCW0069 N/A 


MCW0330 MCW0069 N/A 


MCW0165 MCW0069 N/A 


 


 


 


 


 







Table S6. Pairwise differentiation of linkage disequilibrium of Pradu Hang Dam chickens derived from 


Chiang Mai population (PDH3) based on 28 microsatellite loci  


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 0.175 


MCW0248 ADL0268 0.737 


MCW0111 ADL0268 0.133 


MCW0248 LEI0234 N/A 


MCW0111 LEI0234 N/A 


ADL0268 LEI0234 N/A 


MCW0248 MCW0206 0.695 


MCW0111 MCW0206 0.064 


ADL0268 MCW0206 0.717 


LEI0234 MCW0206 N/A 


MCW0248 MCW0034 0.930 


MCW0111 MCW0034 0.723 


ADL0268 MCW0034 0.526 


LEI0234 MCW0034 N/A 


MCW0206 MCW0034 0.647 


MCW0248 MCW0222 0.731 


MCW0111 MCW0222 1.000 


ADL0268 MCW0222 0.679 


LEI0234 MCW0222 N/A 


MCW0206 MCW0222 0.493 


MCW0034 MCW0222 0.934 


MCW0248 MCW0103 0.223 


MCW0111 MCW0103 0.316 


ADL0268 MCW0103 0.012 


LEI0234 MCW0103 N/A 


MCW0206 MCW0103 0.191 


MCW0034 MCW0103 0.592 


MCW0222 MCW0103 0.236 


MCW0248 MCW0016 0.004 


MCW0111 MCW0016 0.269 


ADL0268 MCW0016 0.093 


LEI0234 MCW0016 N/A 


MCW0206 MCW0016 0.626 


MCW0034 MCW0016 1.000 


MCW0222 MCW0016 0.767 


MCW0103 MCW0016 0.109 


MCW0248 LEI0166 0.225 


MCW0111 LEI0166 0.588 


ADL0268 LEI0166 0.937 


LEI0234 LEI0166 N/A 


MCW0206 LEI0166 0.160 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 0.170 


MCW0222 LEI0166 0.252 


MCW0103 LEI0166 0.588 


MCW0016 LEI0166 0.774 


MCW0248 MCW0037 0.064 


MCW0111 MCW0037 0.075 


ADL0268 MCW0037 0.368 


LEI0234 MCW0037 N/A 


MCW0206 MCW0037 0.185 


MCW0034 MCW0037 0.471 


MCW0222 MCW0037 0.706 


MCW0103 MCW0037 0.016 


MCW0016 MCW0037 0.034 


LEI0166 MCW0037 0.870 


MCW0248 MCW0295 0.580 


MCW0111 MCW0295 0.884 


ADL0268 MCW0295 0.405 


LEI0234 MCW0295 N/A 


MCW0206 MCW0295 1.000 


MCW0034 MCW0295 0.248 


MCW0222 MCW0295 0.804 


MCW0103 MCW0295 0.975 


MCW0016 MCW0295 0.872 


LEI0166 MCW0295 0.512 


MCW0037 MCW0295 0.994 


MCW0248 LEI0094 0.642 


MCW0111 LEI0094 0.862 


ADL0268 LEI0094 0.555 


LEI0234 LEI0094 N/A 


MCW0206 LEI0094 0.706 


MCW0034 LEI0094 0.702 


MCW0222 LEI0094 0.035 


MCW0103 LEI0094 0.878 


MCW0016 LEI0094 0.383 


LEI0166 LEI0094 1.000 


MCW0037 LEI0094 0.956 


MCW0295 LEI0094 0.625 


MCW0248 MCW0098 0.421 


MCW0111 MCW0098 0.179 


ADL0268 MCW0098 0.585 


LEI0234 MCW0098 N/A 


MCW0206 MCW0098 0.597 


MCW0034 MCW0098 0.737 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 0.001 


MCW0103 MCW0098 0.511 


MCW0016 MCW0098 0.446 


LEI0166 MCW0098 0.432 


MCW0037 MCW0098 0.336 


MCW0295 MCW0098 0.620 


LEI0094 MCW0098 0.062 


MCW0248 MCW0078 0.166 


MCW0111 MCW0078 0.335 


ADL0268 MCW0078 0.378 


LEI0234 MCW0078 N/A 


MCW0206 MCW0078 0.700 


MCW0034 MCW0078 1.000 


MCW0222 MCW0078 0.027 


MCW0103 MCW0078 0.147 


MCW0016 MCW0078 0.577 


LEI0166 MCW0078 0.705 


MCW0037 MCW0078 0.888 


MCW0295 MCW0078 0.809 


LEI0094 MCW0078 0.028 


MCW0098 MCW0078 0.059 


MCW0248 MCW0081 0.900 


MCW0111 MCW0081 1.000 


ADL0268 MCW0081 0.146 


LEI0234 MCW0081 N/A 


MCW0206 MCW0081 0.887 


MCW0034 MCW0081 0.570 


MCW0222 MCW0081 0.093 


MCW0103 MCW0081 0.977 


MCW0016 MCW0081 0.774 


LEI0166 MCW0081 0.310 


MCW0037 MCW0081 0.880 


MCW0295 MCW0081 0.529 


LEI0094 MCW0081 0.014 


MCW0098 MCW0081 0.118 


MCW0078 MCW0081 0.136 


MCW0248 LEI0192 0.796 


MCW0111 LEI0192 0.493 


ADL0268 LEI0192 0.007 


LEI0234 LEI0192 N/A 


MCW0206 LEI0192 0.619 


MCW0034 LEI0192 0.213 


MCW0222 LEI0192 0.860 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 0.043 


MCW0016 LEI0192 0.009 


LEI0166 LEI0192 0.431 


MCW0037 LEI0192 0.735 


MCW0295 LEI0192 0.546 


LEI0094 LEI0192 1.000 


MCW0098 LEI0192 0.907 


MCW0078 LEI0192 0.118 


MCW0081 LEI0192 0.945 


MCW0248 MCW0014 1.000 


MCW0111 MCW0014 0.370 


ADL0268 MCW0014 0.401 


LEI0234 MCW0014 N/A 


MCW0206 MCW0014 0.767 


MCW0034 MCW0014 0.928 


MCW0222 MCW0014 0.699 


MCW0103 MCW0014 0.295 


MCW0016 MCW0014 0.319 


LEI0166 MCW0014 0.860 


MCW0037 MCW0014 0.262 


MCW0295 MCW0014 0.252 


LEI0094 MCW0014 0.431 


MCW0098 MCW0014 0.146 


MCW0078 MCW0014 0.622 


MCW0081 MCW0014 0.109 


LEI0192 MCW0014 0.735 


MCW0248 MCW0183 0.793 


MCW0111 MCW0183 0.473 


ADL0268 MCW0183 0.554 


LEI0234 MCW0183 N/A 


MCW0206 MCW0183 0.512 


MCW0034 MCW0183 0.291 


MCW0222 MCW0183 0.204 


MCW0103 MCW0183 0.964 


MCW0016 MCW0183 0.808 


LEI0166 MCW0183 0.748 


MCW0037 MCW0183 0.705 


MCW0295 MCW0183 0.486 


LEI0094 MCW0183 0.161 


MCW0098 MCW0183 0.973 


MCW0078 MCW0183 0.545 


MCW0081 MCW0183 0.523 


LEI0192 MCW0183 0.162 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 0.692 


MCW0248 ADL0278 0.328 


MCW0111 ADL0278 0.497 


ADL0268 ADL0278 0.156 


LEI0234 ADL0278 N/A 


MCW0206 ADL0278 0.486 


MCW0034 ADL0278 0.203 


MCW0222 ADL0278 0.905 


MCW0103 ADL0278 0.454 


MCW0016 ADL0278 0.905 


LEI0166 ADL0278 0.143 


MCW0037 ADL0278 0.944 


MCW0295 ADL0278 0.349 


LEI0094 ADL0278 0.572 


MCW0098 ADL0278 0.697 


MCW0078 ADL0278 0.052 


MCW0081 ADL0278 0.996 


LEI0192 ADL0278 0.329 


MCW0014 ADL0278 0.913 


MCW0183 ADL0278 0.136 


MCW0248 MCW0067 0.016 


MCW0111 MCW0067 0.749 


ADL0268 MCW0067 0.926 


LEI0234 MCW0067 N/A 


MCW0206 MCW0067 0.241 


MCW0034 MCW0067 1.000 


MCW0222 MCW0067 0.102 


MCW0103 MCW0067 0.204 


MCW0016 MCW0067 0.194 


LEI0166 MCW0067 0.700 


MCW0037 MCW0067 0.045 


MCW0295 MCW0067 1.000 


LEI0094 MCW0067 0.259 


MCW0098 MCW0067 0.024 


MCW0078 MCW0067 0.352 


MCW0081 MCW0067 0.466 


LEI0192 MCW0067 1.000 


MCW0014 MCW0067 0.563 


MCW0183 MCW0067 0.654 


ADL0278 MCW0067 0.974 


MCW0248 ADL0112 0.063 


MCW0111 ADL0112 0.152 


ADL0268 ADL0112 0.290 







Locus 1 Locus 2 p-value 


LEI0234 ADL0112 N/A 


MCW0206 ADL0112 0.103 


MCW0034 ADL0112 0.113 


MCW0222 ADL0112 0.955 


MCW0103 ADL0112 0.556 


MCW0016 ADL0112 0.039 


LEI0166 ADL0112 0.281 


MCW0037 ADL0112 0.180 


MCW0295 ADL0112 0.899 


LEI0094 ADL0112 0.736 


MCW0098 ADL0112 0.801 


MCW0078 ADL0112 0.998 


MCW0081 ADL0112 0.166 


LEI0192 ADL0112 0.610 


MCW0014 ADL0112 0.921 


MCW0183 ADL0112 0.972 


ADL0278 ADL0112 0.846 


MCW0067 ADL0112 0.636 


MCW0248 MCW0216 0.117 


MCW0111 MCW0216 0.969 


ADL0268 MCW0216 0.378 


LEI0234 MCW0216 N/A 


MCW0206 MCW0216 0.919 


MCW0034 MCW0216 0.802 


MCW0222 MCW0216 0.750 


MCW0103 MCW0216 0.158 


MCW0016 MCW0216 0.065 


LEI0166 MCW0216 0.978 


MCW0037 MCW0216 0.353 


MCW0295 MCW0216 0.072 


LEI0094 MCW0216 0.840 


MCW0098 MCW0216 0.890 


MCW0078 MCW0216 0.575 


MCW0081 MCW0216 0.786 


LEI0192 MCW0216 0.647 


MCW0014 MCW0216 0.742 


MCW0183 MCW0216 0.857 


ADL0278 MCW0216 0.901 


MCW0067 MCW0216 0.897 


ADL0112 MCW0216 0.400 


MCW0248 MCW0104 0.717 


MCW0111 MCW0104 0.037 


ADL0268 MCW0104 0.871 







Locus 1 Locus 2 p-value 


LEI0234 MCW0104 N/A 


MCW0206 MCW0104 0.078 


MCW0034 MCW0104 0.926 


MCW0222 MCW0104 0.816 


MCW0103 MCW0104 0.974 


MCW0016 MCW0104 0.645 


LEI0166 MCW0104 0.784 


MCW0037 MCW0104 0.560 


MCW0295 MCW0104 0.722 


LEI0094 MCW0104 0.502 


MCW0098 MCW0104 0.074 


MCW0078 MCW0104 0.604 


MCW0081 MCW0104 0.859 


LEI0192 MCW0104 1.000 


MCW0014 MCW0104 0.453 


MCW0183 MCW0104 0.156 


ADL0278 MCW0104 0.310 


MCW0067 MCW0104 0.971 


ADL0112 MCW0104 0.458 


MCW0216 MCW0104 0.673 


MCW0248 MCW0123 0.272 


MCW0111 MCW0123 1.000 


ADL0268 MCW0123 0.433 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 0.654 


MCW0034 MCW0123 0.784 


MCW0222 MCW0123 0.824 


MCW0103 MCW0123 0.682 


MCW0016 MCW0123 0.761 


LEI0166 MCW0123 0.759 


MCW0037 MCW0123 0.788 


MCW0295 MCW0123 0.851 


LEI0094 MCW0123 0.724 


MCW0098 MCW0123 0.781 


MCW0078 MCW0123 0.397 


MCW0081 MCW0123 0.080 


LEI0192 MCW0123 1.000 


MCW0014 MCW0123 0.999 


MCW0183 MCW0123 0.127 


ADL0278 MCW0123 0.535 


MCW0067 MCW0123 0.552 


ADL0112 MCW0123 0.268 


MCW0216 MCW0123 0.182 







Locus 1 Locus 2 p-value 


MCW0104 MCW0123 0.178 


MCW0248 MCW0330 0.726 


MCW0111 MCW0330 1.000 


ADL0268 MCW0330 0.698 


LEI0234 MCW0330 N/A 


MCW0206 MCW0330 0.953 


MCW0034 MCW0330 0.534 


MCW0222 MCW0330 0.957 


MCW0103 MCW0330 0.608 


MCW0016 MCW0330 0.979 


LEI0166 MCW0330 0.172 


MCW0037 MCW0330 0.731 


MCW0295 MCW0330 0.075 


LEI0094 MCW0330 0.950 


MCW0098 MCW0330 0.820 


MCW0078 MCW0330 0.669 


MCW0081 MCW0330 0.144 


LEI0192 MCW0330 0.788 


MCW0014 MCW0330 0.039 


MCW0183 MCW0330 0.727 


ADL0278 MCW0330 0.060 


MCW0067 MCW0330 0.531 


ADL0112 MCW0330 1.000 


MCW0216 MCW0330 0.347 


MCW0104 MCW0330 0.869 


MCW0123 MCW0330 0.928 


MCW0248 MCW0165 0.635 


MCW0111 MCW0165 1.000 


ADL0268 MCW0165 0.396 


LEI0234 MCW0165 N/A 


MCW0206 MCW0165 0.823 


MCW0034 MCW0165 0.979 


MCW0222 MCW0165 0.537 


MCW0103 MCW0165 0.626 


MCW0016 MCW0165 0.505 


LEI0166 MCW0165 0.723 


MCW0037 MCW0165 0.188 


MCW0295 MCW0165 0.552 


LEI0094 MCW0165 0.251 


MCW0098 MCW0165 0.904 


MCW0078 MCW0165 0.480 


MCW0081 MCW0165 0.328 


LEI0192 MCW0165 0.454 







Locus 1 Locus 2 p-value 


MCW0014 MCW0165 0.243 


MCW0183 MCW0165 0.045 


ADL0278 MCW0165 0.889 


MCW0067 MCW0165 0.645 


ADL0112 MCW0165 0.805 


MCW0216 MCW0165 0.260 


MCW0104 MCW0165 0.176 


MCW0123 MCW0165 0.090 


MCW0330 MCW0165 0.438 


MCW0248 MCW0069 0.183 


MCW0111 MCW0069 0.407 


ADL0268 MCW0069 0.725 


LEI0234 MCW0069 N/A 


MCW0206 MCW0069 1.000 


MCW0034 MCW0069 0.401 


MCW0222 MCW0069 0.601 


MCW0103 MCW0069 0.159 


MCW0016 MCW0069 1.000 


LEI0166 MCW0069 0.824 


MCW0037 MCW0069 0.980 


MCW0295 MCW0069 0.588 


LEI0094 MCW0069 1.000 


MCW0098 MCW0069 0.577 


MCW0078 MCW0069 0.515 


MCW0081 MCW0069 0.728 


LEI0192 MCW0069 1.000 


MCW0014 MCW0069 0.741 


MCW0183 MCW0069 0.942 


ADL0278 MCW0069 0.776 


MCW0067 MCW0069 0.166 


ADL0112 MCW0069 0.879 


MCW0216 MCW0069 1.000 


MCW0104 MCW0069 0.873 


MCW0123 MCW0069 0.597 


MCW0330 MCW0069 0.609 


MCW0165 MCW0069 0.803 


 


 


 


 


 







Table S7. Pairwise differentiation of linkage disequilibrium of Pradu Hang Dam chickens derived from 


Nakhon Pathom population (PDH4) based on 28 microsatellite loci  


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 0.127 


MCW0248 ADL0268 0.056 


MCW0111 ADL0268 0.692 


MCW0248 LEI0234 0.148 


MCW0111 LEI0234 0.826 


ADL0268 LEI0234 0.239 


MCW0248 MCW0206 0.274 


MCW0111 MCW0206 0.966 


ADL0268 MCW0206 0.023 


LEI0234 MCW0206 0.230 


MCW0248 MCW0034 1.000 


MCW0111 MCW0034 0.457 


ADL0268 MCW0034 0.671 


LEI0234 MCW0034 1.000 


MCW0206 MCW0034 0.537 


MCW0248 MCW0222 0.444 


MCW0111 MCW0222 0.515 


ADL0268 MCW0222 0.378 


LEI0234 MCW0222 0.492 


MCW0206 MCW0222 0.266 


MCW0034 MCW0222 0.153 


MCW0248 MCW0103 0.694 


MCW0111 MCW0103 0.063 


ADL0268 MCW0103 0.151 


LEI0234 MCW0103 0.357 


MCW0206 MCW0103 0.155 


MCW0034 MCW0103 0.864 


MCW0222 MCW0103 1.000 


MCW0248 MCW0016 0.273 


MCW0111 MCW0016 0.945 


ADL0268 MCW0016 0.031 


LEI0234 MCW0016 0.050 


MCW0206 MCW0016 0.268 


MCW0034 MCW0016 0.551 


MCW0222 MCW0016 0.161 


MCW0103 MCW0016 0.178 


MCW0248 LEI0166 0.225 


MCW0111 LEI0166 0.671 


ADL0268 LEI0166 0.031 


LEI0234 LEI0166 0.071 


MCW0206 LEI0166 0.873 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 0.865 


MCW0222 LEI0166 0.813 


MCW0103 LEI0166 0.160 


MCW0016 LEI0166 0.464 


MCW0248 MCW0037 0.073 


MCW0111 MCW0037 0.111 


ADL0268 MCW0037 0.814 


LEI0234 MCW0037 0.245 


MCW0206 MCW0037 0.236 


MCW0034 MCW0037 1.000 


MCW0222 MCW0037 0.384 


MCW0103 MCW0037 0.565 


MCW0016 MCW0037 0.371 


LEI0166 MCW0037 0.155 


MCW0248 MCW0295 0.837 


MCW0111 MCW0295 0.716 


ADL0268 MCW0295 0.864 


LEI0234 MCW0295 0.633 


MCW0206 MCW0295 0.133 


MCW0034 MCW0295 0.382 


MCW0222 MCW0295 0.471 


MCW0103 MCW0295 0.476 


MCW0016 MCW0295 1.000 


LEI0166 MCW0295 0.990 


MCW0037 MCW0295 0.193 


MCW0248 LEI0094 0.747 


MCW0111 LEI0094 0.176 


ADL0268 LEI0094 0.757 


LEI0234 LEI0094 0.057 


MCW0206 LEI0094 0.878 


MCW0034 LEI0094 0.846 


MCW0222 LEI0094 0.388 


MCW0103 LEI0094 0.874 


MCW0016 LEI0094 0.806 


LEI0166 LEI0094 0.489 


MCW0037 LEI0094 0.606 


MCW0295 LEI0094 0.396 


MCW0248 MCW0098 0.602 


MCW0111 MCW0098 0.661 


ADL0268 MCW0098 0.635 


LEI0234 MCW0098 0.434 


MCW0206 MCW0098 0.149 


MCW0034 MCW0098 0.642 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 1.000 


MCW0103 MCW0098 0.655 


MCW0016 MCW0098 0.087 


LEI0166 MCW0098 0.559 


MCW0037 MCW0098 1.000 


MCW0295 MCW0098 0.360 


LEI0094 MCW0098 0.283 


MCW0248 MCW0078 0.231 


MCW0111 MCW0078 0.621 


ADL0268 MCW0078 0.749 


LEI0234 MCW0078 0.323 


MCW0206 MCW0078 0.136 


MCW0034 MCW0078 1.000 


MCW0222 MCW0078 1.000 


MCW0103 MCW0078 0.046 


MCW0016 MCW0078 0.885 


LEI0166 MCW0078 0.031 


MCW0037 MCW0078 0.020 


MCW0295 MCW0078 0.777 


LEI0094 MCW0078 0.844 


MCW0098 MCW0078 1.000 


MCW0248 MCW0081 0.312 


MCW0111 MCW0081 0.320 


ADL0268 MCW0081 0.621 


LEI0234 MCW0081 0.527 


MCW0206 MCW0081 0.172 


MCW0034 MCW0081 1.000 


MCW0222 MCW0081 0.870 


MCW0103 MCW0081 0.927 


MCW0016 MCW0081 0.777 


LEI0166 MCW0081 1.000 


MCW0037 MCW0081 0.962 


MCW0295 MCW0081 0.852 


LEI0094 MCW0081 0.232 


MCW0098 MCW0081 0.225 


MCW0078 MCW0081 0.707 


MCW0248 LEI0192 0.628 


MCW0111 LEI0192 0.662 


ADL0268 LEI0192 0.298 


LEI0234 LEI0192 0.290 


MCW0206 LEI0192 0.300 


MCW0034 LEI0192 1.000 


MCW0222 LEI0192 0.005 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 0.836 


MCW0016 LEI0192 0.788 


LEI0166 LEI0192 0.729 


MCW0037 LEI0192 0.950 


MCW0295 LEI0192 1.000 


LEI0094 LEI0192 0.085 


MCW0098 LEI0192 1.000 


MCW0078 LEI0192 0.036 


MCW0081 LEI0192 0.854 


MCW0248 MCW0014 0.448 


MCW0111 MCW0014 0.018 


ADL0268 MCW0014 0.702 


LEI0234 MCW0014 0.440 


MCW0206 MCW0014 0.290 


MCW0034 MCW0014 0.945 


MCW0222 MCW0014 1.000 


MCW0103 MCW0014 0.732 


MCW0016 MCW0014 0.174 


LEI0166 MCW0014 0.403 


MCW0037 MCW0014 0.258 


MCW0295 MCW0014 0.053 


LEI0094 MCW0014 0.032 


MCW0098 MCW0014 0.397 


MCW0078 MCW0014 0.130 


MCW0081 MCW0014 0.184 


LEI0192 MCW0014 0.994 


MCW0248 MCW0183 0.305 


MCW0111 MCW0183 0.067 


ADL0268 MCW0183 0.159 


LEI0234 MCW0183 0.304 


MCW0206 MCW0183 0.412 


MCW0034 MCW0183 0.713 


MCW0222 MCW0183 0.357 


MCW0103 MCW0183 0.437 


MCW0016 MCW0183 0.289 


LEI0166 MCW0183 0.068 


MCW0037 MCW0183 0.117 


MCW0295 MCW0183 0.932 


LEI0094 MCW0183 0.916 


MCW0098 MCW0183 0.153 


MCW0078 MCW0183 0.255 


MCW0081 MCW0183 0.755 


LEI0192 MCW0183 0.575 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 0.200 


MCW0248 ADL0278 0.789 


MCW0111 ADL0278 0.123 


ADL0268 ADL0278 0.681 


LEI0234 ADL0278 0.721 


MCW0206 ADL0278 0.974 


MCW0034 ADL0278 1.000 


MCW0222 ADL0278 0.698 


MCW0103 ADL0278 0.273 


MCW0016 ADL0278 0.069 


LEI0166 ADL0278 0.462 


MCW0037 ADL0278 0.036 


MCW0295 ADL0278 1.000 


LEI0094 ADL0278 0.462 


MCW0098 ADL0278 0.577 


MCW0078 ADL0278 0.548 


MCW0081 ADL0278 0.520 


LEI0192 ADL0278 1.000 


MCW0014 ADL0278 0.054 


MCW0183 ADL0278 0.150 


MCW0248 MCW0067 0.988 


MCW0111 MCW0067 0.307 


ADL0268 MCW0067 0.025 


LEI0234 MCW0067 0.187 


MCW0206 MCW0067 0.133 


MCW0034 MCW0067 0.791 


MCW0222 MCW0067 0.360 


MCW0103 MCW0067 0.884 


MCW0016 MCW0067 0.001 


LEI0166 MCW0067 0.593 


MCW0037 MCW0067 0.712 


MCW0295 MCW0067 0.935 


LEI0094 MCW0067 0.656 


MCW0098 MCW0067 0.304 


MCW0078 MCW0067 0.461 


MCW0081 MCW0067 0.489 


LEI0192 MCW0067 0.483 


MCW0014 MCW0067 0.029 


MCW0183 MCW0067 0.180 


ADL0278 MCW0067 0.187 


MCW0248 ADL0112 0.204 


MCW0111 ADL0112 0.354 


ADL0268 ADL0112 0.869 







Locus 1 Locus 2 p-value 


LEI0234 ADL0112 0.016 


MCW0206 ADL0112 0.396 


MCW0034 ADL0112 1.000 


MCW0222 ADL0112 0.736 


MCW0103 ADL0112 0.220 


MCW0016 ADL0112 0.814 


LEI0166 ADL0112 0.411 


MCW0037 ADL0112 0.088 


MCW0295 ADL0112 1.000 


LEI0094 ADL0112 0.518 


MCW0098 ADL0112 0.416 


MCW0078 ADL0112 0.043 


MCW0081 ADL0112 0.573 


LEI0192 ADL0112 0.781 


MCW0014 ADL0112 0.686 


MCW0183 ADL0112 0.157 


ADL0278 ADL0112 0.273 


MCW0067 ADL0112 0.514 


MCW0248 MCW0216 0.874 


MCW0111 MCW0216 0.698 


ADL0268 MCW0216 0.816 


LEI0234 MCW0216 1.000 


MCW0206 MCW0216 0.490 


MCW0034 MCW0216 1.000 


MCW0222 MCW0216 0.011 


MCW0103 MCW0216 0.755 


MCW0016 MCW0216 0.745 


LEI0166 MCW0216 0.734 


MCW0037 MCW0216 0.332 


MCW0295 MCW0216 1.000 


LEI0094 MCW0216 0.132 


MCW0098 MCW0216 1.000 


MCW0078 MCW0216 0.289 


MCW0081 MCW0216 1.000 


LEI0192 MCW0216 0.021 


MCW0014 MCW0216 0.904 


MCW0183 MCW0216 0.896 


ADL0278 MCW0216 0.524 


MCW0067 MCW0216 0.938 


ADL0112 MCW0216 0.579 


MCW0248 MCW0104 0.979 


MCW0111 MCW0104 0.937 


ADL0268 MCW0104 0.132 







Locus 1 Locus 2 p-value 


LEI0234 MCW0104 0.932 


MCW0206 MCW0104 0.062 


MCW0034 MCW0104 0.690 


MCW0222 MCW0104 0.049 


MCW0103 MCW0104 0.618 


MCW0016 MCW0104 0.454 


LEI0166 MCW0104 0.352 


MCW0037 MCW0104 0.643 


MCW0295 MCW0104 0.113 


LEI0094 MCW0104 0.671 


MCW0098 MCW0104 0.255 


MCW0078 MCW0104 0.869 


MCW0081 MCW0104 0.723 


LEI0192 MCW0104 0.270 


MCW0014 MCW0104 0.466 


MCW0183 MCW0104 0.217 


ADL0278 MCW0104 0.238 


MCW0067 MCW0104 0.292 


ADL0112 MCW0104 1.000 


MCW0216 MCW0104 0.413 


MCW0248 MCW0123 0.224 


MCW0111 MCW0123 0.667 


ADL0268 MCW0123 0.630 


LEI0234 MCW0123 0.507 


MCW0206 MCW0123 0.961 


MCW0034 MCW0123 1.000 


MCW0222 MCW0123 0.153 


MCW0103 MCW0123 0.498 


MCW0016 MCW0123 0.102 


LEI0166 MCW0123 1.000 


MCW0037 MCW0123 0.790 


MCW0295 MCW0123 0.330 


LEI0094 MCW0123 0.713 


MCW0098 MCW0123 0.617 


MCW0078 MCW0123 0.832 


MCW0081 MCW0123 0.572 


LEI0192 MCW0123 1.000 


MCW0014 MCW0123 0.216 


MCW0183 MCW0123 0.727 


ADL0278 MCW0123 0.002 


MCW0067 MCW0123 0.228 


ADL0112 MCW0123 1.000 


MCW0216 MCW0123 1.000 







Locus 1 Locus 2 p-value 


MCW0104 MCW0123 0.240 


MCW0248 MCW0330 0.702 


MCW0111 MCW0330 1.000 


ADL0268 MCW0330 0.453 


LEI0234 MCW0330 0.067 


MCW0206 MCW0330 0.064 


MCW0034 MCW0330 0.596 


MCW0222 MCW0330 0.785 


MCW0103 MCW0330 0.274 


MCW0016 MCW0330 0.074 


LEI0166 MCW0330 0.069 


MCW0037 MCW0330 0.811 


MCW0295 MCW0330 1.000 


LEI0094 MCW0330 0.960 


MCW0098 MCW0330 0.035 


MCW0078 MCW0330 0.614 


MCW0081 MCW0330 1.000 


LEI0192 MCW0330 1.000 


MCW0014 MCW0330 0.598 


MCW0183 MCW0330 0.136 


ADL0278 MCW0330 0.761 


MCW0067 MCW0330 0.169 


ADL0112 MCW0330 0.393 


MCW0216 MCW0330 0.552 


MCW0104 MCW0330 0.968 


MCW0123 MCW0330 0.409 


MCW0248 MCW0165 0.257 


MCW0111 MCW0165 0.430 


ADL0268 MCW0165 0.351 


LEI0234 MCW0165 0.012 


MCW0206 MCW0165 0.012 


MCW0034 MCW0165 1.000 


MCW0222 MCW0165 1.000 


MCW0103 MCW0165 0.562 


MCW0016 MCW0165 0.061 


LEI0166 MCW0165 0.077 


MCW0037 MCW0165 0.017 


MCW0295 MCW0165 0.201 


LEI0094 MCW0165 0.054 


MCW0098 MCW0165 1.000 


MCW0078 MCW0165 0.018 


MCW0081 MCW0165 0.981 


LEI0192 MCW0165 0.350 







Locus 1 Locus 2 p-value 


MCW0014 MCW0165 0.314 


MCW0183 MCW0165 0.572 


ADL0278 MCW0165 0.912 


MCW0067 MCW0165 0.083 


ADL0112 MCW0165 0.006 


MCW0216 MCW0165 0.146 


MCW0104 MCW0165 1.000 


MCW0123 MCW0165 0.909 


MCW0330 MCW0165 0.076 


MCW0248 MCW0069 0.814 


MCW0111 MCW0069 0.307 


ADL0268 MCW0069 0.039 


LEI0234 MCW0069 0.387 


MCW0206 MCW0069 0.057 


MCW0034 MCW0069 0.513 


MCW0222 MCW0069 0.810 


MCW0103 MCW0069 0.014 


MCW0016 MCW0069 0.080 


LEI0166 MCW0069 0.531 


MCW0037 MCW0069 0.172 


MCW0295 MCW0069 0.371 


LEI0094 MCW0069 0.750 


MCW0098 MCW0069 0.163 


MCW0078 MCW0069 0.984 


MCW0081 MCW0069 0.702 


LEI0192 MCW0069 1.000 


MCW0014 MCW0069 0.163 


MCW0183 MCW0069 0.029 


ADL0278 MCW0069 0.009 


MCW0067 MCW0069 0.385 


ADL0112 MCW0069 0.822 


MCW0216 MCW0069 1.000 


MCW0104 MCW0069 0.278 


MCW0123 MCW0069 0.124 


MCW0330 MCW0069 0.070 


MCW0165 MCW0069 0.937 


 


 


 


 







Table S8. Pairwise differentiation of linkage disequilibrium of Pradu Hang Dam chickens derived from 


Nonthaburi population (PDH5) based on 28 microsatellite loci  


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 0.337 


MCW0248 ADL0268 1.000 


MCW0111 ADL0268 1.000 


MCW0248 LEI0234 N/A 


MCW0111 LEI0234 N/A 


ADL0268 LEI0234 N/A 


MCW0248 MCW0206 N/A 


MCW0111 MCW0206 N/A 


ADL0268 MCW0206 N/A 


LEI0234 MCW0206 N/A 


MCW0248 MCW0034 N/A 


MCW0111 MCW0034 N/A 


ADL0268 MCW0034 N/A 


LEI0234 MCW0034 N/A 


MCW0206 MCW0034 N/A 


MCW0248 MCW0222 0.334 


MCW0111 MCW0222 0.334 


ADL0268 MCW0222 1.000 


LEI0234 MCW0222 N/A 


MCW0206 MCW0222 N/A 


MCW0034 MCW0222 N/A 


MCW0248 MCW0103 1.000 


MCW0111 MCW0103 1.000 


ADL0268 MCW0103 0.329 


LEI0234 MCW0103 N/A 


MCW0206 MCW0103 N/A 


MCW0034 MCW0103 N/A 


MCW0222 MCW0103 1.000 


MCW0248 MCW0016 N/A 


MCW0111 MCW0016 N/A 


ADL0268 MCW0016 N/A 


LEI0234 MCW0016 N/A 


MCW0206 MCW0016 N/A 


MCW0034 MCW0016 N/A 


MCW0222 MCW0016 N/A 


MCW0103 MCW0016 N/A 


MCW0248 LEI0166 0.335 


MCW0111 LEI0166 0.333 


ADL0268 LEI0166 1.000 


LEI0234 LEI0166 N/A 


MCW0206 LEI0166 N/A 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 N/A 


MCW0222 LEI0166 0.335 


MCW0103 LEI0166 1.000 


MCW0016 LEI0166 N/A 


MCW0248 MCW0037 N/A 


MCW0111 MCW0037 N/A 


ADL0268 MCW0037 N/A 


LEI0234 MCW0037 N/A 


MCW0206 MCW0037 N/A 


MCW0034 MCW0037 N/A 


MCW0222 MCW0037 N/A 


MCW0103 MCW0037 N/A 


MCW0016 MCW0037 N/A 


LEI0166 MCW0037 N/A 


MCW0248 MCW0295 N/A 


MCW0111 MCW0295 N/A 


ADL0268 MCW0295 N/A 


LEI0234 MCW0295 N/A 


MCW0206 MCW0295 N/A 


MCW0034 MCW0295 N/A 


MCW0222 MCW0295 N/A 


MCW0103 MCW0295 N/A 


MCW0016 MCW0295 N/A 


LEI0166 MCW0295 N/A 


MCW0037 MCW0295 N/A 


MCW0248 LEI0094 1.000 


MCW0111 LEI0094 1.000 


ADL0268 LEI0094 1.000 


LEI0234 LEI0094 N/A 


MCW0206 LEI0094 N/A 


MCW0034 LEI0094 N/A 


MCW0222 LEI0094 1.000 


MCW0103 LEI0094 1.000 


MCW0016 LEI0094 N/A 


LEI0166 LEI0094 1.000 


MCW0037 LEI0094 N/A 


MCW0295 LEI0094 N/A 


MCW0248 MCW0098 0.335 


MCW0111 MCW0098 0.333 


ADL0268 MCW0098 1.000 


LEI0234 MCW0098 N/A 


MCW0206 MCW0098 N/A 


MCW0034 MCW0098 N/A 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 0.333 


MCW0103 MCW0098 1.000 


MCW0016 MCW0098 N/A 


LEI0166 MCW0098 0.334 


MCW0037 MCW0098 N/A 


MCW0295 MCW0098 N/A 


LEI0094 MCW0098 1.000 


MCW0248 MCW0078 1.000 


MCW0111 MCW0078 1.000 


ADL0268 MCW0078 1.000 


LEI0234 MCW0078 N/A 


MCW0206 MCW0078 N/A 


MCW0034 MCW0078 N/A 


MCW0222 MCW0078 1.000 


MCW0103 MCW0078 1.000 


MCW0016 MCW0078 N/A 


LEI0166 MCW0078 1.000 


MCW0037 MCW0078 N/A 


MCW0295 MCW0078 N/A 


LEI0094 MCW0078 0.333 


MCW0098 MCW0078 1.000 


MCW0248 MCW0081 N/A 


MCW0111 MCW0081 N/A 


ADL0268 MCW0081 N/A 


LEI0234 MCW0081 N/A 


MCW0206 MCW0081 N/A 


MCW0034 MCW0081 N/A 


MCW0222 MCW0081 N/A 


MCW0103 MCW0081 N/A 


MCW0016 MCW0081 N/A 


LEI0166 MCW0081 N/A 


MCW0037 MCW0081 N/A 


MCW0295 MCW0081 N/A 


LEI0094 MCW0081 N/A 


MCW0098 MCW0081 N/A 


MCW0078 MCW0081 N/A 


MCW0248 LEI0192 N/A 


MCW0111 LEI0192 N/A 


ADL0268 LEI0192 N/A 


LEI0234 LEI0192 N/A 


MCW0206 LEI0192 N/A 


MCW0034 LEI0192 N/A 


MCW0222 LEI0192 N/A 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 N/A 


MCW0016 LEI0192 N/A 


LEI0166 LEI0192 N/A 


MCW0037 LEI0192 N/A 


MCW0295 LEI0192 N/A 


LEI0094 LEI0192 N/A 


MCW0098 LEI0192 N/A 


MCW0078 LEI0192 N/A 


MCW0081 LEI0192 N/A 


MCW0248 MCW0014 1.000 


MCW0111 MCW0014 1.000 


ADL0268 MCW0014 0.337 


LEI0234 MCW0014 N/A 


MCW0206 MCW0014 N/A 


MCW0034 MCW0014 N/A 


MCW0222 MCW0014 1.000 


MCW0103 MCW0014 0.332 


MCW0016 MCW0014 N/A 


LEI0166 MCW0014 1.000 


MCW0037 MCW0014 N/A 


MCW0295 MCW0014 N/A 


LEI0094 MCW0014 1.000 


MCW0098 MCW0014 1.000 


MCW0078 MCW0014 1.000 


MCW0081 MCW0014 N/A 


LEI0192 MCW0014 N/A 


MCW0248 MCW0183 1.000 


MCW0111 MCW0183 1.000 


ADL0268 MCW0183 1.000 


LEI0234 MCW0183 N/A 


MCW0206 MCW0183 N/A 


MCW0034 MCW0183 N/A 


MCW0222 MCW0183 1.000 


MCW0103 MCW0183 1.000 


MCW0016 MCW0183 N/A 


LEI0166 MCW0183 1.000 


MCW0037 MCW0183 N/A 


MCW0295 MCW0183 N/A 


LEI0094 MCW0183 0.331 


MCW0098 MCW0183 1.000 


MCW0078 MCW0183 0.332 


MCW0081 MCW0183 N/A 


LEI0192 MCW0183 N/A 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 1.000 


MCW0248 ADL0278 1.000 


MCW0111 ADL0278 1.000 


ADL0268 ADL0278 0.332 


LEI0234 ADL0278 N/A 


MCW0206 ADL0278 N/A 


MCW0034 ADL0278 N/A 


MCW0222 ADL0278 1.000 


MCW0103 ADL0278 0.330 


MCW0016 ADL0278 N/A 


LEI0166 ADL0278 1.000 


MCW0037 ADL0278 N/A 


MCW0295 ADL0278 N/A 


LEI0094 ADL0278 1.000 


MCW0098 ADL0278 1.000 


MCW0078 ADL0278 1.000 


MCW0081 ADL0278 N/A 


LEI0192 ADL0278 N/A 


MCW0014 ADL0278 0.332 


MCW0183 ADL0278 1.000 


MCW0248 MCW0067 N/A 


MCW0111 MCW0067 N/A 


ADL0268 MCW0067 N/A 


LEI0234 MCW0067 N/A 


MCW0206 MCW0067 N/A 


MCW0034 MCW0067 N/A 


MCW0222 MCW0067 N/A 


MCW0103 MCW0067 N/A 


MCW0016 MCW0067 N/A 


LEI0166 MCW0067 N/A 


MCW0037 MCW0067 N/A 


MCW0295 MCW0067 N/A 


LEI0094 MCW0067 No 


contingency 


table 


MCW0098 MCW0067 N/A 


MCW0078 MCW0067 No 


contingency 


table 


MCW0081 MCW0067 N/A 


LEI0192 MCW0067 N/A 


MCW0014 MCW0067 N/A 


MCW0183 MCW0067 No 


contingency 


table 







Locus 1 Locus 2 p-value 


ADL0278 MCW0067 N/A 


MCW0248 ADL0112 1.000 


MCW0111 ADL0112 1.000 


ADL0268 ADL0112 0.335 


LEI0234 ADL0112 N/A 


MCW0206 ADL0112 N/A 


MCW0034 ADL0112 N/A 


MCW0222 ADL0112 1.000 


MCW0103 ADL0112 0.332 


MCW0016 ADL0112 N/A 


LEI0166 ADL0112 1.000 


MCW0037 ADL0112 N/A 


MCW0295 ADL0112 N/A 


LEI0094 ADL0112 1.000 


MCW0098 ADL0112 1.000 


MCW0078 ADL0112 1.000 


MCW0081 ADL0112 N/A 


LEI0192 ADL0112 N/A 


MCW0014 ADL0112 0.337 


MCW0183 ADL0112 1.000 


ADL0278 ADL0112 0.330 


MCW0067 ADL0112 N/A 


MCW0248 MCW0216 0.331 


MCW0111 MCW0216 0.335 


ADL0268 MCW0216 1.000 


LEI0234 MCW0216 N/A 


MCW0206 MCW0216 N/A 


MCW0034 MCW0216 N/A 


MCW0222 MCW0216 0.335 


MCW0103 MCW0216 1.000 


MCW0016 MCW0216 N/A 


LEI0166 MCW0216 0.335 


MCW0037 MCW0216 N/A 


MCW0295 MCW0216 N/A 


LEI0094 MCW0216 1.000 


MCW0098 MCW0216 0.333 


MCW0078 MCW0216 1.000 


MCW0081 MCW0216 N/A 


LEI0192 MCW0216 N/A 


MCW0014 MCW0216 1.000 


MCW0183 MCW0216 1.000 


ADL0278 MCW0216 1.000 


MCW0067 MCW0216 N/A 







Locus 1 Locus 2 p-value 


ADL0112 MCW0216 1.000 


MCW0248 MCW0104 N/A 


MCW0111 MCW0104 N/A 


ADL0268 MCW0104 N/A 


LEI0234 MCW0104 N/A 


MCW0206 MCW0104 N/A 


MCW0034 MCW0104 N/A 


MCW0222 MCW0104 N/A 


MCW0103 MCW0104 N/A 


MCW0016 MCW0104 N/A 


LEI0166 MCW0104 N/A 


MCW0037 MCW0104 N/A 


MCW0295 MCW0104 N/A 


LEI0094 MCW0104 N/A 


MCW0098 MCW0104 N/A 


MCW0078 MCW0104 N/A 


MCW0081 MCW0104 N/A 


LEI0192 MCW0104 N/A 


MCW0014 MCW0104 N/A 


MCW0183 MCW0104 N/A 


ADL0278 MCW0104 N/A 


MCW0067 MCW0104 N/A 


ADL0112 MCW0104 N/A 


MCW0216 MCW0104 N/A 


MCW0248 MCW0123 N/A 


MCW0111 MCW0123 N/A 


ADL0268 MCW0123 N/A 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 N/A 


MCW0034 MCW0123 N/A 


MCW0222 MCW0123 N/A 


MCW0103 MCW0123 N/A 


MCW0016 MCW0123 N/A 


LEI0166 MCW0123 N/A 


MCW0037 MCW0123 N/A 


MCW0295 MCW0123 N/A 


LEI0094 MCW0123 N/A 


MCW0098 MCW0123 N/A 


MCW0078 MCW0123 N/A 


MCW0081 MCW0123 N/A 


LEI0192 MCW0123 N/A 


MCW0014 MCW0123 N/A 


MCW0183 MCW0123 N/A 







Locus 1 Locus 2 p-value 


ADL0278 MCW0123 N/A 


MCW0067 MCW0123 N/A 


ADL0112 MCW0123 N/A 


MCW0216 MCW0123 N/A 


MCW0104 MCW0123 N/A 


MCW0248 MCW0330 1.000 


MCW0111 MCW0330 1.000 


ADL0268 MCW0330 0.334 


LEI0234 MCW0330 N/A 


MCW0206 MCW0330 N/A 


MCW0034 MCW0330 N/A 


MCW0222 MCW0330 1.000 


MCW0103 MCW0330 0.332 


MCW0016 MCW0330 N/A 


LEI0166 MCW0330 1.000 


MCW0037 MCW0330 N/A 


MCW0295 MCW0330 N/A 


LEI0094 MCW0330 1.000 


MCW0098 MCW0330 1.000 


MCW0078 MCW0330 1.000 


MCW0081 MCW0330 N/A 


LEI0192 MCW0330 N/A 


MCW0014 MCW0330 0.336 


MCW0183 MCW0330 1.000 


ADL0278 MCW0330 0.334 


MCW0067 MCW0330 N/A 


ADL0112 MCW0330 0.334 


MCW0216 MCW0330 1.000 


MCW0104 MCW0330 N/A 


MCW0123 MCW0330 N/A 


MCW0248 MCW0165 1.000 


MCW0111 MCW0165 1.000 


ADL0268 MCW0165 0.336 


LEI0234 MCW0165 N/A 


MCW0206 MCW0165 N/A 


MCW0034 MCW0165 N/A 


MCW0222 MCW0165 1.000 


MCW0103 MCW0165 0.332 


MCW0016 MCW0165 N/A 


LEI0166 MCW0165 1.000 


MCW0037 MCW0165 N/A 


MCW0295 MCW0165 N/A 


LEI0094 MCW0165 1.000 







Locus 1 Locus 2 p-value 


MCW0098 MCW0165 1.000 


MCW0078 MCW0165 1.000 


MCW0081 MCW0165 N/A 


LEI0192 MCW0165 N/A 


MCW0014 MCW0165 0.334 


MCW0183 MCW0165 1.000 


ADL0278 MCW0165 0.332 


MCW0067 MCW0165 N/A 


ADL0112 MCW0165 0.335 


MCW0216 MCW0165 1.000 


MCW0104 MCW0165 N/A 


MCW0123 MCW0165 N/A 


MCW0330 MCW0165 0.331 


MCW0248 MCW0069 0.330 


MCW0111 MCW0069 0.337 


ADL0268 MCW0069 1.000 


LEI0234 MCW0069 N/A 


MCW0206 MCW0069 N/A 


MCW0034 MCW0069 N/A 


MCW0222 MCW0069 0.335 


MCW0103 MCW0069 1.000 


MCW0016 MCW0069 N/A 


LEI0166 MCW0069 0.332 


MCW0037 MCW0069 N/A 


MCW0295 MCW0069 N/A 


LEI0094 MCW0069 1.000 


MCW0098 MCW0069 0.333 


MCW0078 MCW0069 1.000 


MCW0081 MCW0069 N/A 


LEI0192 MCW0069 N/A 


MCW0014 MCW0069 1.000 


MCW0183 MCW0069 1.000 


ADL0278 MCW0069 1.000 


MCW0067 MCW0069 N/A 


ADL0112 MCW0069 1.000 


MCW0216 MCW0069 0.334 


MCW0104 MCW0069 N/A 


MCW0123 MCW0069 N/A 


MCW0330 MCW0069 1.000 


MCW0165 MCW0069 1.000 


 


 







Table S9. Pairwise differentiation of linkage disequilibrium of Samae Dam chickens derived from the 


Department of Livestock, Uthai Thani (SD1) based on 28 microsatellite loci 


Locus 1 Locus 2 p-value 


MCW0248 MCW0111 0.537 


MCW0248 ADL0268 0.001 


MCW0111 ADL0268 0.327 


MCW0248 LEI0234 0.084 


MCW0111 LEI0234 0.925 


ADL0268 LEI0234 0.770 


MCW0248 MCW0206 0.000 


MCW0111 MCW0206 0.846 


ADL0268 MCW0206 0.004 


LEI0234 MCW0206 0.076 


MCW0248 MCW0034 0.111 


MCW0111 MCW0034 0.521 


ADL0268 MCW0034 0.634 


LEI0234 MCW0034 0.815 


MCW0206 MCW0034 0.493 


MCW0248 MCW0222 0.005 


MCW0111 MCW0222 0.171 


ADL0268 MCW0222 0.280 


LEI0234 MCW0222 0.049 


MCW0206 MCW0222 0.000 


MCW0034 MCW0222 0.061 


MCW0248 MCW0103 0.091 


MCW0111 MCW0103 1.000 


ADL0268 MCW0103 1.000 


LEI0234 MCW0103 1.000 


MCW0206 MCW0103 0.864 


MCW0034 MCW0103 0.119 


MCW0222 MCW0103 0.588 


MCW0248 MCW0016 0.001 


MCW0111 MCW0016 0.182 


ADL0268 MCW0016 0.250 


LEI0234 MCW0016 0.052 


MCW0206 MCW0016 0.000 


MCW0034 MCW0016 0.012 


MCW0222 MCW0016 0.003 


MCW0103 MCW0016 1.000 


MCW0248 LEI0166 0.000 


MCW0111 LEI0166 1.000 


ADL0268 LEI0166 0.075 


LEI0234 LEI0166 0.001 


MCW0206 LEI0166 0.004 







Locus 1 Locus 2 p-value 


MCW0034 LEI0166 0.048 


MCW0222 LEI0166 0.646 


MCW0103 LEI0166 0.190 


MCW0016 LEI0166 0.011 


MCW0248 MCW0037 0.004 


MCW0111 MCW0037 1.000 


ADL0268 MCW0037 0.049 


LEI0234 MCW0037 0.033 


MCW0206 MCW0037 0.006 


MCW0034 MCW0037 0.012 


MCW0222 MCW0037 1.000 


MCW0103 MCW0037 0.657 


MCW0016 MCW0037 0.036 


LEI0166 MCW0037 0.362 


MCW0248 MCW0295 0.000 


MCW0111 MCW0295 0.655 


ADL0268 MCW0295 0.033 


LEI0234 MCW0295 0.309 


MCW0206 MCW0295 0.002 


MCW0034 MCW0295 0.060 


MCW0222 MCW0295 0.423 


MCW0103 MCW0295 0.193 


MCW0016 MCW0295 0.002 


LEI0166 MCW0295 0.176 


MCW0037 MCW0295 0.000 


MCW0248 LEI0094 0.000 


MCW0111 LEI0094 0.747 


ADL0268 LEI0094 0.002 


LEI0234 LEI0094 0.000 


MCW0206 LEI0094 0.000 


MCW0034 LEI0094 0.006 


MCW0222 LEI0094 0.001 


MCW0103 LEI0094 0.614 


MCW0016 LEI0094 0.000 


LEI0166 LEI0094 0.000 


MCW0037 LEI0094 0.000 


MCW0295 LEI0094 0.000 


MCW0248 MCW0098 0.005 


MCW0111 MCW0098 0.250 


ADL0268 MCW0098 0.106 


LEI0234 MCW0098 0.234 


MCW0206 MCW0098 0.000 


MCW0034 MCW0098 0.060 







Locus 1 Locus 2 p-value 


MCW0222 MCW0098 0.000 


MCW0103 MCW0098 0.649 


MCW0016 MCW0098 0.001 


LEI0166 MCW0098 0.362 


MCW0037 MCW0098 0.627 


MCW0295 MCW0098 0.350 


LEI0094 MCW0098 0.001 


MCW0248 MCW0078 1.000 


MCW0111 MCW0078 1.000 


ADL0268 MCW0078 1.000 


LEI0234 MCW0078 0.497 


MCW0206 MCW0078 1.000 


MCW0034 MCW0078 0.651 


MCW0222 MCW0078 1.000 


MCW0103 MCW0078 1.000 


MCW0016 MCW0078 0.500 


LEI0166 MCW0078 1.000 


MCW0037 MCW0078 1.000 


MCW0295 MCW0078 1.000 


LEI0094 MCW0078 1.000 


MCW0098 MCW0078 1.000 


MCW0248 MCW0081 0.002 


MCW0111 MCW0081 0.209 


ADL0268 MCW0081 0.212 


LEI0234 MCW0081 0.022 


MCW0206 MCW0081 0.000 


MCW0034 MCW0081 0.017 


MCW0222 MCW0081 0.003 


MCW0103 MCW0081 1.000 


MCW0016 MCW0081 0.000 


LEI0166 MCW0081 0.067 


MCW0037 MCW0081 0.167 


MCW0295 MCW0081 0.006 


LEI0094 MCW0081 0.001 


MCW0098 MCW0081 0.001 


MCW0078 MCW0081 1.000 


MCW0248 LEI0192 0.021 


MCW0111 LEI0192 0.475 


ADL0268 LEI0192 0.004 


LEI0234 LEI0192 0.064 


MCW0206 LEI0192 0.000 


MCW0034 LEI0192 0.249 


MCW0222 LEI0192 0.001 







Locus 1 Locus 2 p-value 


MCW0103 LEI0192 1.000 


MCW0016 LEI0192 0.006 


LEI0166 LEI0192 0.117 


MCW0037 LEI0192 0.113 


MCW0295 LEI0192 0.026 


LEI0094 LEI0192 0.000 


MCW0098 LEI0192 0.003 


MCW0078 LEI0192 1.000 


MCW0081 LEI0192 0.001 


MCW0248 MCW0014 0.001 


MCW0111 MCW0014 0.675 


ADL0268 MCW0014 0.141 


LEI0234 MCW0014 0.131 


MCW0206 MCW0014 0.000 


MCW0034 MCW0014 0.073 


MCW0222 MCW0014 0.002 


MCW0103 MCW0014 0.763 


MCW0016 MCW0014 0.000 


LEI0166 MCW0014 0.001 


MCW0037 MCW0014 0.221 


MCW0295 MCW0014 0.025 


LEI0094 MCW0014 0.000 


MCW0098 MCW0014 0.001 


MCW0078 MCW0014 1.000 


MCW0081 MCW0014 0.000 


LEI0192 MCW0014 0.034 


MCW0248 MCW0183 0.005 


MCW0111 MCW0183 0.169 


ADL0268 MCW0183 0.281 


LEI0234 MCW0183 0.055 


MCW0206 MCW0183 0.000 


MCW0034 MCW0183 0.055 


MCW0222 MCW0183 0.000 


MCW0103 MCW0183 0.592 


MCW0016 MCW0183 0.003 


LEI0166 MCW0183 0.644 


MCW0037 MCW0183 1.000 


MCW0295 MCW0183 0.420 


LEI0094 MCW0183 0.001 


MCW0098 MCW0183 0.000 


MCW0078 MCW0183 1.000 


MCW0081 MCW0183 0.003 


LEI0192 MCW0183 0.002 







Locus 1 Locus 2 p-value 


MCW0014 MCW0183 0.003 


MCW0248 ADL0278 0.304 


MCW0111 ADL0278 0.334 


ADL0268 ADL0278 0.106 


LEI0234 ADL0278 0.816 


MCW0206 ADL0278 0.356 


MCW0034 ADL0278 0.931 


MCW0222 ADL0278 1.000 


MCW0103 ADL0278 1.000 


MCW0016 ADL0278 1.000 


LEI0166 ADL0278 1.000 


MCW0037 ADL0278 0.351 


MCW0295 ADL0278 0.405 


LEI0094 ADL0278 0.261 


MCW0098 ADL0278 0.121 


MCW0078 ADL0278 1.000 


MCW0081 ADL0278 1.000 


LEI0192 ADL0278 0.654 


MCW0014 ADL0278 0.396 


MCW0183 ADL0278 1.000 


MCW0248 MCW0067 0.000 


MCW0111 MCW0067 0.063 


ADL0268 MCW0067 0.061 


LEI0234 MCW0067 0.034 


MCW0206 MCW0067 0.005 


MCW0034 MCW0067 0.027 


MCW0222 MCW0067 0.373 


MCW0103 MCW0067 0.171 


MCW0016 MCW0067 0.001 


LEI0166 MCW0067 0.000 


MCW0037 MCW0067 0.265 


MCW0295 MCW0067 0.024 


LEI0094 MCW0067 0.000 


MCW0098 MCW0067 0.280 


MCW0078 MCW0067 1.000 


MCW0081 MCW0067 0.001 


LEI0192 MCW0067 0.073 


MCW0014 MCW0067 0.000 


MCW0183 MCW0067 0.370 


ADL0278 MCW0067 0.937 


MCW0248 ADL0112 0.268 


MCW0111 ADL0112 0.012 


ADL0268 ADL0112 0.242 







Locus 1 Locus 2 p-value 


LEI0234 ADL0112 0.698 


MCW0206 ADL0112 0.443 


MCW0034 ADL0112 0.554 


MCW0222 ADL0112 0.108 


MCW0103 ADL0112 1.000 


MCW0016 ADL0112 0.580 


LEI0166 ADL0112 0.578 


MCW0037 ADL0112 0.635 


MCW0295 ADL0112 0.844 


LEI0094 ADL0112 0.135 


MCW0098 ADL0112 0.238 


MCW0078 ADL0112 0.687 


MCW0081 ADL0112 0.583 


LEI0192 ADL0112 0.344 


MCW0014 ADL0112 0.877 


MCW0183 ADL0112 0.109 


ADL0278 ADL0112 0.831 


MCW0067 ADL0112 0.782 


MCW0248 MCW0216 0.238 


MCW0111 MCW0216 0.333 


ADL0268 MCW0216 0.168 


LEI0234 MCW0216 0.034 


MCW0206 MCW0216 0.220 


MCW0034 MCW0216 0.454 


MCW0222 MCW0216 0.147 


MCW0103 MCW0216 1.000 


MCW0016 MCW0216 0.020 


LEI0166 MCW0216 0.127 


MCW0037 MCW0216 0.021 


MCW0295 MCW0216 0.208 


LEI0094 MCW0216 0.045 


MCW0098 MCW0216 0.308 


MCW0078 MCW0216 0.198 


MCW0081 MCW0216 0.072 


LEI0192 MCW0216 0.064 


MCW0014 MCW0216 0.877 


MCW0183 MCW0216 0.150 


ADL0278 MCW0216 0.881 


MCW0067 MCW0216 0.431 


ADL0112 MCW0216 0.454 


MCW0248 MCW0104 0.420 


MCW0111 MCW0104 0.178 


ADL0268 MCW0104 0.206 







Locus 1 Locus 2 p-value 


LEI0234 MCW0104 0.680 


MCW0206 MCW0104 0.162 


MCW0034 MCW0104 1.000 


MCW0222 MCW0104 0.790 


MCW0103 MCW0104 1.000 


MCW0016 MCW0104 0.727 


LEI0166 MCW0104 0.326 


MCW0037 MCW0104 0.772 


MCW0295 MCW0104 0.599 


LEI0094 MCW0104 0.292 


MCW0098 MCW0104 0.674 


MCW0078 MCW0104 1.000 


MCW0081 MCW0104 0.795 


LEI0192 MCW0104 0.016 


MCW0014 MCW0104 0.292 


MCW0183 MCW0104 0.805 


ADL0278 MCW0104 0.102 


MCW0067 MCW0104 0.438 


ADL0112 MCW0104 0.492 


MCW0216 MCW0104 0.718 


MCW0248 MCW0123 N/A 


MCW0111 MCW0123 N/A 


ADL0268 MCW0123 N/A 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 N/A 


MCW0034 MCW0123 N/A 


MCW0222 MCW0123 N/A 


MCW0103 MCW0123 N/A 


MCW0016 MCW0123 N/A 


LEI0166 MCW0123 N/A 


MCW0037 MCW0123 N/A 


MCW0295 MCW0123 N/A 


LEI0094 MCW0123 N/A 


MCW0098 MCW0123 N/A 


MCW0078 MCW0123 N/A 


MCW0081 MCW0123 N/A 


LEI0192 MCW0123 N/A 


MCW0014 MCW0123 N/A 


MCW0183 MCW0123 N/A 


ADL0278 MCW0123 N/A 


MCW0067 MCW0123 N/A 


ADL0112 MCW0123 N/A 


MCW0216 MCW0123 N/A 







Locus 1 Locus 2 p-value 


MCW0104 MCW0123 N/A 


MCW0248 MCW0330 0.035 


MCW0111 MCW0330 0.331 


ADL0268 MCW0330 0.394 


LEI0234 MCW0330 0.794 


MCW0206 MCW0330 0.169 


MCW0034 MCW0330 0.324 


MCW0222 MCW0330 0.698 


MCW0103 MCW0330 0.142 


MCW0016 MCW0330 0.116 


LEI0166 MCW0330 0.227 


MCW0037 MCW0330 0.022 


MCW0295 MCW0330 0.002 


LEI0094 MCW0330 0.112 


MCW0098 MCW0330 0.201 


MCW0078 MCW0330 1.000 


MCW0081 MCW0330 0.117 


LEI0192 MCW0330 0.521 


MCW0014 MCW0330 0.110 


MCW0183 MCW0330 0.697 


ADL0278 MCW0330 0.111 


MCW0067 MCW0330 0.058 


ADL0112 MCW0330 0.955 


MCW0216 MCW0330 0.998 


MCW0104 MCW0330 0.520 


MCW0123 MCW0330 N/A 


MCW0248 MCW0165 0.470 


MCW0111 MCW0165 1.000 


ADL0268 MCW0165 0.290 


LEI0234 MCW0165 0.780 


MCW0206 MCW0165 0.091 


MCW0034 MCW0165 1.000 


MCW0222 MCW0165 0.590 


MCW0103 MCW0165 1.000 


MCW0016 MCW0165 1.000 


LEI0166 MCW0165 0.708 


MCW0037 MCW0165 0.146 


MCW0295 MCW0165 0.283 


LEI0094 MCW0165 0.075 


MCW0098 MCW0165 0.035 


MCW0078 MCW0165 1.000 


MCW0081 MCW0165 0.477 


LEI0192 MCW0165 0.086 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Locus 1 Locus 2 p-value 


MCW0014 MCW0165 0.241 


MCW0183 MCW0165 0.588 


ADL0278 MCW0165 0.133 


MCW0067 MCW0165 0.812 


ADL0112 MCW0165 0.680 


MCW0216 MCW0165 0.888 


MCW0104 MCW0165 0.301 


MCW0123 MCW0165 N/A 


MCW0330 MCW0165 0.061 


MCW0248 MCW0069 0.000 


MCW0111 MCW0069 1.000 


ADL0268 MCW0069 0.237 


LEI0234 MCW0069 0.013 


MCW0206 MCW0069 0.000 


MCW0034 MCW0069 0.088 


MCW0222 MCW0069 0.001 


MCW0103 MCW0069 0.408 


MCW0016 MCW0069 0.095 


LEI0166 MCW0069 0.005 


MCW0037 MCW0069 0.140 


MCW0295 MCW0069 0.009 


LEI0094 MCW0069 0.000 


MCW0098 MCW0069 0.001 


MCW0078 MCW0069 1.000 


MCW0081 MCW0069 0.143 


LEI0192 MCW0069 0.015 


MCW0014 MCW0069 0.024 


MCW0183 MCW0069 0.001 


ADL0278 MCW0069 0.534 


MCW0067 MCW0069 0.012 


ADL0112 MCW0069 0.211 


MCW0216 MCW0069 0.712 


MCW0104 MCW0069 0.496 


MCW0123 MCW0069 N/A 


MCW0330 MCW0069 0.165 


MCW0165 MCW0069 0.314 







Table S10. Pairwise differentiation of linkage disequilibrium of Samae Dam chickens derived from the 


Sanhawat Farm, Uthai Thani province (SD2) based on 28 microsatellite loci 


Locus 1 Locus 2 p-value  


MCW0248 MCW0111 1.000 


MCW0248 ADL0268 1.000 


MCW0111 ADL0268 1.000 


MCW0248 LEI0234 N/A 


MCW0111 LEI0234 N/A 


ADL0268 LEI0234 N/A 


MCW0248 MCW0206 N/A 


MCW0111 MCW0206 N/A 


ADL0268 MCW0206 N/A 


LEI0234 MCW0206 N/A 


MCW0248 MCW0034 N/A 


MCW0111 MCW0034 N/A 


ADL0268 MCW0034 N/A 


LEI0234 MCW0034 N/A 


MCW0206 MCW0034 N/A 


MCW0248 MCW0222 N/A 


MCW0111 MCW0222 N/A 


ADL0268 MCW0222 N/A 


LEI0234 MCW0222 N/A 


MCW0206 MCW0222 N/A 


MCW0034 MCW0222 N/A 


MCW0248 MCW0103 N/A 


MCW0111 MCW0103 N/A 


ADL0268 MCW0103 N/A 


LEI0234 MCW0103 N/A 


MCW0206 MCW0103 N/A 


MCW0034 MCW0103 N/A 


MCW0222 MCW0103 N/A 


MCW0248 MCW0016 0.504 


MCW0111 MCW0016 0.335 


ADL0268 MCW0016 0.498 


LEI0234 MCW0016 N/A 


MCW0206 MCW0016 N/A 


MCW0034 MCW0016 N/A 


MCW0222 MCW0016 N/A 


MCW0103 MCW0016 N/A 


MCW0248 LEI0166 1.000 


MCW0111 LEI0166 1.000 


ADL0268 LEI0166 0.334 


LEI0234 LEI0166 N/A 


MCW0206 LEI0166 N/A 







Locus 1 Locus 2 p-value  


MCW0034 LEI0166 N/A 


MCW0222 LEI0166 N/A 


MCW0103 LEI0166 N/A 


MCW0016 LEI0166 N/A 


MCW0248 MCW0037 N/A 


MCW0111 MCW0037 N/A 


ADL0268 MCW0037 N/A 


LEI0234 MCW0037 N/A 


MCW0206 MCW0037 N/A 


MCW0034 MCW0037 N/A 


MCW0222 MCW0037 N/A 


MCW0103 MCW0037 N/A 


MCW0016 MCW0037 N/A 


LEI0166 MCW0037 N/A 


MCW0248 MCW0295 1.000 


MCW0111 MCW0295 1.000 


ADL0268 MCW0295 1.000 


LEI0234 MCW0295 N/A 


MCW0206 MCW0295 N/A 


MCW0034 MCW0295 N/A 


MCW0222 MCW0295 N/A 


MCW0103 MCW0295 N/A 


MCW0016 MCW0295 1.000 


LEI0166 MCW0295 N/A 


MCW0037 MCW0295 N/A 


MCW0248 LEI0094 1.000 


MCW0111 LEI0094 1.000 


ADL0268 LEI0094 0.499 


LEI0234 LEI0094 N/A 


MCW0206 LEI0094 N/A 


MCW0034 LEI0094 N/A 


MCW0222 LEI0094 N/A 


MCW0103 LEI0094 N/A 


MCW0016 LEI0094 1.000 


LEI0166 LEI0094 N/A 


MCW0037 LEI0094 N/A 


MCW0295 LEI0094 1.000 


MCW0248 MCW0098 1.000 


MCW0111 MCW0098 0.332 


ADL0268 MCW0098 1.000 


LEI0234 MCW0098 N/A 


MCW0206 MCW0098 N/A 


MCW0034 MCW0098 N/A 







Locus 1 Locus 2 p-value  


MCW0222 MCW0098 N/A 


MCW0103 MCW0098 N/A 


MCW0016 MCW0098 0.329 


LEI0166 MCW0098 1.000 


MCW0037 MCW0098 N/A 


MCW0295 MCW0098 1.000 


LEI0094 MCW0098 1.000 


MCW0248 MCW0078 N/A 


MCW0111 MCW0078 N/A 


ADL0268 MCW0078 N/A 


LEI0234 MCW0078 N/A 


MCW0206 MCW0078 N/A 


MCW0034 MCW0078 N/A 


MCW0222 MCW0078 N/A 


MCW0103 MCW0078 N/A 


MCW0016 MCW0078 N/A 


LEI0166 MCW0078 N/A 


MCW0037 MCW0078 N/A 


MCW0295 MCW0078 N/A 


LEI0094 MCW0078 N/A 


MCW0098 MCW0078 N/A 


MCW0248 MCW0081 1.000 


MCW0111 MCW0081 1.000 


ADL0268 MCW0081 1.000 


LEI0234 MCW0081 N/A 


MCW0206 MCW0081 N/A 


MCW0034 MCW0081 N/A 


MCW0222 MCW0081 N/A 


MCW0103 MCW0081 N/A 


MCW0016 MCW0081 1.000 


LEI0166 MCW0081 0.333 


MCW0037 MCW0081 N/A 


MCW0295 MCW0081 1.000 


LEI0094 MCW0081 1.000 


MCW0098 MCW0081 1.000 


MCW0078 MCW0081 N/A 


MCW0248 LEI0192 1.000 


MCW0111 LEI0192 1.000 


ADL0268 LEI0192 0.497 


LEI0234 LEI0192 N/A 


MCW0206 LEI0192 N/A 


MCW0034 LEI0192 N/A 


MCW0222 LEI0192 N/A 







Locus 1 Locus 2 p-value  


MCW0103 LEI0192 N/A 


MCW0016 LEI0192 1.000 


LEI0166 LEI0192 0.329 


MCW0037 LEI0192 N/A 


MCW0295 LEI0192 0.499 


LEI0094 LEI0192 1.000 


MCW0098 LEI0192 1.000 


MCW0078 LEI0192 N/A 


MCW0081 LEI0192 0.330 


MCW0248 MCW0014 1.000 


MCW0111 MCW0014 1.000 


ADL0268 MCW0014 1.000 


LEI0234 MCW0014 N/A 


MCW0206 MCW0014 N/A 


MCW0034 MCW0014 N/A 


MCW0222 MCW0014 N/A 


MCW0103 MCW0014 N/A 


MCW0016 MCW0014 1.000 


LEI0166 MCW0014 N/A 


MCW0037 MCW0014 N/A 


MCW0295 MCW0014 0.251 


LEI0094 MCW0014 1.000 


MCW0098 MCW0014 1.000 


MCW0078 MCW0014 N/A 


MCW0081 MCW0014 1.000 


LEI0192 MCW0014 0.504 


MCW0248 MCW0183 1.000 


MCW0111 MCW0183 1.000 


ADL0268 MCW0183 1.000 


LEI0234 MCW0183 N/A 


MCW0206 MCW0183 N/A 


MCW0034 MCW0183 N/A 


MCW0222 MCW0183 N/A 


MCW0103 MCW0183 N/A 


MCW0016 MCW0183 1.000 


LEI0166 MCW0183 N/A 


MCW0037 MCW0183 N/A 


MCW0295 MCW0183 0.252 


LEI0094 MCW0183 1.000 


MCW0098 MCW0183 1.000 


MCW0078 MCW0183 N/A 


MCW0081 MCW0183 1.000 


LEI0192 MCW0183 0.501 







Locus 1 Locus 2 p-value  


MCW0014 MCW0183 0.253 


MCW0248 ADL0278 N/A 


MCW0111 ADL0278 N/A 


ADL0268 ADL0278 N/A 


LEI0234 ADL0278 N/A 


MCW0206 ADL0278 N/A 


MCW0034 ADL0278 N/A 


MCW0222 ADL0278 N/A 


MCW0103 ADL0278 N/A 


MCW0016 ADL0278 N/A 


LEI0166 ADL0278 N/A 


MCW0037 ADL0278 N/A 


MCW0295 ADL0278 N/A 


LEI0094 ADL0278 N/A 


MCW0098 ADL0278 N/A 


MCW0078 ADL0278 N/A 


MCW0081 ADL0278 N/A 


LEI0192 ADL0278 N/A 


MCW0014 ADL0278 N/A 


MCW0183 ADL0278 N/A 


MCW0248 MCW0067 1.000 


MCW0111 MCW0067 1.000 


ADL0268 MCW0067 1.000 


LEI0234 MCW0067 N/A 


MCW0206 MCW0067 N/A 


MCW0034 MCW0067 N/A 


MCW0222 MCW0067 N/A 


MCW0103 MCW0067 N/A 


MCW0016 MCW0067 1.000 


LEI0166 MCW0067 1.000 


MCW0037 MCW0067 N/A 


MCW0295 MCW0067 1.000 


LEI0094 MCW0067 0.334 


MCW0098 MCW0067 1.000 


MCW0078 MCW0067 N/A 


MCW0081 MCW0067 1.000 


LEI0192 MCW0067 1.000 


MCW0014 MCW0067 1.000 


MCW0183 MCW0067 1.000 


ADL0278 MCW0067 N/A 


MCW0248 ADL0112 N/A 


MCW0111 ADL0112 N/A 


ADL0268 ADL0112 N/A 







Locus 1 Locus 2 p-value  


LEI0234 ADL0112 N/A 


MCW0206 ADL0112 N/A 


MCW0034 ADL0112 N/A 


MCW0222 ADL0112 N/A 


MCW0103 ADL0112 N/A 


MCW0016 ADL0112 N/A 


LEI0166 ADL0112 N/A 


MCW0037 ADL0112 N/A 


MCW0295 ADL0112 N/A 


LEI0094 ADL0112 N/A 


MCW0098 ADL0112 N/A 


MCW0078 ADL0112 N/A 


MCW0081 ADL0112 N/A 


LEI0192 ADL0112 N/A 


MCW0014 ADL0112 N/A 


MCW0183 ADL0112 N/A 


ADL0278 ADL0112 N/A 


MCW0067 ADL0112 N/A 


MCW0248 MCW0216 N/A 


MCW0111 MCW0216 N/A 


ADL0268 MCW0216 N/A 


LEI0234 MCW0216 N/A 


MCW0206 MCW0216 N/A 


MCW0034 MCW0216 N/A 


MCW0222 MCW0216 N/A 


MCW0103 MCW0216 N/A 


MCW0016 MCW0216 N/A 


LEI0166 MCW0216 N/A 


MCW0037 MCW0216 N/A 


MCW0295 MCW0216 N/A 


LEI0094 MCW0216 N/A 


MCW0098 MCW0216 N/A 


MCW0078 MCW0216 N/A 


MCW0081 MCW0216 N/A 


LEI0192 MCW0216 N/A 


MCW0014 MCW0216 N/A 


MCW0183 MCW0216 N/A 


ADL0278 MCW0216 N/A 


MCW0067 MCW0216 N/A 


ADL0112 MCW0216 N/A 


MCW0248 MCW0104 1.000 


MCW0111 MCW0104 1.000 


ADL0268 MCW0104 1.000 







Locus 1 Locus 2 p-value  


LEI0234 MCW0104 N/A 


MCW0206 MCW0104 N/A 


MCW0034 MCW0104 N/A 


MCW0222 MCW0104 N/A 


MCW0103 MCW0104 N/A 


MCW0016 MCW0104 1.000 


LEI0166 MCW0104 1.000 


MCW0037 MCW0104 N/A 


MCW0295 MCW0104 1.000 


LEI0094 MCW0104 0.501 


MCW0098 MCW0104 1.000 


MCW0078 MCW0104 N/A 


MCW0081 MCW0104 1.000 


LEI0192 MCW0104 1.000 


MCW0014 MCW0104 1.000 


MCW0183 MCW0104 1.000 


ADL0278 MCW0104 N/A 


MCW0067 MCW0104 1.000 


ADL0112 MCW0104 N/A 


MCW0216 MCW0104 N/A 


MCW0248 MCW0123 1.000 


MCW0111 MCW0123 0.331 


ADL0268 MCW0123 1.000 


LEI0234 MCW0123 N/A 


MCW0206 MCW0123 N/A 


MCW0034 MCW0123 N/A 


MCW0222 MCW0123 N/A 


MCW0103 MCW0123 N/A 


MCW0016 MCW0123 1.000 


LEI0166 MCW0123 1.000 


MCW0037 MCW0123 N/A 


MCW0295 MCW0123 0.500 


LEI0094 MCW0123 1.000 


MCW0098 MCW0123 0.333 


MCW0078 MCW0123 N/A 


MCW0081 MCW0123 1.000 


LEI0192 MCW0123 1.000 


MCW0014 MCW0123 0.497 


MCW0183 MCW0123 0.502 


ADL0278 MCW0123 N/A 


MCW0067 MCW0123 1.000 


ADL0112 MCW0123 N/A 


MCW0216 MCW0123 N/A 







Locus 1 Locus 2 p-value  


MCW0104 MCW0123 0.495 


MCW0248 MCW0330 1.000 


MCW0111 MCW0330 1.000 


ADL0268 MCW0330 1.000 


LEI0234 MCW0330 N/A 


MCW0206 MCW0330 N/A 


MCW0034 MCW0330 N/A 


MCW0222 MCW0330 N/A 


MCW0103 MCW0330 N/A 


MCW0016 MCW0330 1.000 


LEI0166 MCW0330 N/A 


MCW0037 MCW0330 N/A 


MCW0295 MCW0330 0.248 


LEI0094 MCW0330 1.000 


MCW0098 MCW0330 1.000 


MCW0078 MCW0330 N/A 


MCW0081 MCW0330 1.000 


LEI0192 MCW0330 0.501 


MCW0014 MCW0330 0.248 


MCW0183 MCW0330 0.250 


ADL0278 MCW0330 N/A 


MCW0067 MCW0330 1.000 


ADL0112 MCW0330 N/A 


MCW0216 MCW0330 N/A 


MCW0104 MCW0330 1.000 


MCW0123 MCW0330 0.501 


MCW0248 MCW0165 1.000 


MCW0111 MCW0165 1.000 


ADL0268 MCW0165 1.000 


LEI0234 MCW0165 N/A 


MCW0206 MCW0165 N/A 


MCW0034 MCW0165 N/A 


MCW0222 MCW0165 N/A 


MCW0103 MCW0165 N/A 


MCW0016 MCW0165 1.000 


LEI0166 MCW0165 N/A 


MCW0037 MCW0165 N/A 


MCW0295 MCW0165 0.250 


LEI0094 MCW0165 1.000 


MCW0098 MCW0165 1.000 


MCW0078 MCW0165 N/A 


MCW0081 MCW0165 1.000 


LEI0192 MCW0165 0.502 







Locus 1 Locus 2 p-value  


MCW0014 MCW0165 0.249 


MCW0183 MCW0165 0.250 


ADL0278 MCW0165 N/A 


MCW0067 MCW0165 1.000 


ADL0112 MCW0165 N/A 


MCW0216 MCW0165 N/A 


MCW0104 MCW0165 1.000 


MCW0123 MCW0165 0.497 


MCW0330 MCW0165 0.249 


MCW0248 MCW0069 1.000 


MCW0111 MCW0069 1.000 


ADL0268 MCW0069 1.000 


LEI0234 MCW0069 N/A 


MCW0206 MCW0069 N/A 


MCW0034 MCW0069 N/A 


MCW0222 MCW0069 N/A 


MCW0103 MCW0069 N/A 


MCW0016 MCW0069 1.000 


LEI0166 MCW0069 0.331 


MCW0037 MCW0069 N/A 


MCW0295 MCW0069 1.000 


LEI0094 MCW0069 1.000 


MCW0098 MCW0069 1.000 


MCW0078 MCW0069 N/A 


MCW0081 MCW0069 0.332 


LEI0192 MCW0069 0.337 


MCW0014 MCW0069 1.000 


MCW0183 MCW0069 1.000 


ADL0278 MCW0069 N/A 


MCW0067 MCW0069 1.000 


ADL0112 MCW0069 N/A 


MCW0216 MCW0069 N/A 


MCW0104 MCW0069 1.000 


MCW0123 MCW0069 1.000 


MCW0330 MCW0069 1.000 


MCW0165 MCW0069 1.000 


 


 


 


 


 


 


 







Table S11. Comparison of the observed and expected heterozygosity of Pradu Hang Dam and Samae Dam 


chickens based on 28 microsatellite loci 


Breeds Locality* Ho
 He


 t-test p-value 


Samea Dam 
SD1 0.929±0.037 0.627±0.025 6.763 9.854 × 10-8 


SD2 0.408±0.064 0.379±0.047 0.365 0.728 


Pradu Hang 


Dam 


PDH1 0.509±0.040 0.566±0.025 –1.208 0.245 


PDH2 0.429±0.074 0.546±0.039 –1.398 0.255 


PDH3 0.756±0.042 0.696±0.024 –13.519 5.903× 10-14 


PDH4 0.643±0.040 0.617±0.030 0.607 0.607 


PDH5 0.619±0.063 0.547±0.030 1.031 0.381 


*SD1, Samae Dam (Department of livestock Uthai Thani); SD2, Samae Dam (Sanhawat Farm Uthai Thani); 


PDH1, Pradu Hang Dam (Phitsanulok 1); PDH2, Pradu Hang Dam (Phitsanulok 2); PDH3, Pradu Hang Dam 


(Chiang Mai); PDH4, Pradu Hang Dam (Nakhon Pathom); PDH5, Pradu Hang Dam (Nonthaburi) 


Ho, Observed heterozygosity; He, Expected heterozygosity 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Table S12. Inbreeding coefficients (FIS) of Pradu Hang Dam chickens (n = 10) derived from Phitsanulok 1 


(PDH1). 


Individual  FIS 


PDH1 0.393 


PDH2 0.449 


PDH3 0.181 


PDH4 0.628 


PDH5 0.062 


PDH6 0.478 


PDH7 0.286 


PDH8 0.367 


PDH9 0.133 


PDH10 0.337 


  







Table S13. Inbreeding coefficients (FIS) of Pradu Hang Dam chickens (n = 3) derived from Phitsanulok 2 


(PDH2).  


Individual  FIS 


PDH2-1 0.908 


PDH2-2 0.888 


PDH2-3 1.249 


  







Table S14. Inbreeding coefficients (FIS) of Pradu Hang Dam chicken (n = 19) derived from Chiang Mai 


(PDH3).  


Individual  FIS 


PD1 0.074 


PD2 –0.026 


PD3 0.097 


PD4 0.138 


PD5 0.189 


PD6 0.090 


PD7 0.156 


PD8 0.468 


PD9 0.159 


PD10 0.022 


PD11 0.042 


PD12 0.005 


PD13 0.035 


PD14 0.072 


PD15 0.264 


PD16 0.033 


PD17 0.209 


PD18 –0.055 


PD19 0.163 


 


  







Table S15. Inbreeding coefficients (FIS) of Pradu Hang Dam chickens (n = 16) derived from Nakhon 


Pathom (PDH4).  


Individual FIS 


PDD1 0.450 


PDD2 0.060 


PDD3 0.209 


PDD4 0.064 


PDD5 0.198 


PDD6 0.062 


PDD7 0.309 


PDD8 0.014 


PDD9 0.224 


PDD10 0.116 


PDD11 0.066 


PDD12 0.041 


PDD13 0.065 


PDD14 0.052 


PDD15 0.138 


PDD16 0.253 


 


  







Table S16. Inbreeding coefficients (FIS) of Pradu Hang Dam chickens (n = 3) derived from Nonthaburi 


(PDH5) 


Individual FIS 


PDn1 0.107 


PDn2 0.179 


PDN3 0.372 


 


  







Table S17. Inbreeding coefficients (FIS) of Samae Dam chickens (n = 20) derived from Department of 


Livestock, Uthai Thani (SD1) 


Individual  FIS 


SDM1 –0.049 


SDM2 –0.055 


SDM3 –0.049 


SDM4 –0.048 


SDM5 –0.056 


SDM6 –0.049 


SDM7 –0.056 


SDM8 0.032 


SDM9 –0.066 


SDM10 –0.018 


SDM11 –0.032 


SDM12 0.004 


SDM13 –0.048 


SDM14 –0.032 


SDM15 –0.060 


SDM16 –0.067 


SDM17 –0.055 


SDM18 –0.043 


SDM19 –0.043 


SDM20 –0.059 


 


 


  







Table S18. Inbreeding coefficients (FIS) of Samae Dam chickens (n = 4) derived from Sanhawat Farm, 


Uthai Thani (SD2).  


Individual  FIS 


SD1 0.776 


SD2 0.421 


SD3 0.370 


SD4 0.304 


  







Table S19. Pairwise genetic relatedness (r) amongst Pradu Hang Dam chicken populations derived from 


Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4) and 


Nonthaburi (PDH5).  


Sample 1 Sample 2 r 


PDH1 PDH2 0.232 


PDH1 PDH3 0.218 


PDH2 PDH3 0.186 


PDH1 PDH4 0.100 


PDH2 PDH4 0.241 


PDH3 PDH4 0.142 


PDH1 PDH5 0.250 


PDH2 PDH5 0.177 


PDH3 PDH5 0.172 


PDH4 PDH5 0.302 


PDH1 PDH6 0.048 


PDH2 PDH6 0.138 


PDH3 PDH6 0.146 


PDH4 PDH6 0.233 


PDH5 PDH6 0.122 


PDH1 PDH7 0.219 


PDH2 PDH7 0.208 


PDH3 PDH7 0.187 


PDH4 PDH7 0.197 


PDH5 PDH7 0.197 


PDH6 PDH7 0.249 


PDH1 PDH8 0.092 


PDH2 PDH8 0.266 


PDH3 PDH8 0.161 


PDH4 PDH8 0.206 


PDH5 PDH8 0.219 


PDH6 PDH8 0.304 


PDH7 PDH8 0.137 


PDH1 PDH9 0.095 


PDH2 PDH9 0.167 


PDH3 PDH9 0.140 


PDH4 PDH9 0.163 


PDH5 PDH9 0.211 


PDH6 PDH9 0.343 


PDH7 PDH9 0.253 


PDH8 PDH9 0.326 


PDH1 PDH10 0.052 


PDH2 PDH10 0.174 


PDH3 PDH10 0.128 


PDH4 PDH10 0.082 


Sample 1 Sample 2 r 


PDH5 PDH10 0.105 


PDH6 PDH10 0.196 


PDH7 PDH10 0.204 


PDH8 PDH10 0.116 


PDH9 PDH10 0.149 


PDH1 PDN1 –0.062 


PDH2 PDN1 –0.065 


PDH3 PDN1 –0.069 


PDH4 PDN1 –0.082 


PDH5 PDN1 –0.072 


PDH6 PDN1 –0.078 


PDH7 PDN1 –0.071 


PDH8 PDN1 –0.063 


PDH9 PDN1 –0.059 


PDH10 PDN1 –0.038 


PDH1 PDN2 –0.072 


PDH2 PDN2 –0.071 


PDH3 PDN2 –0.054 


PDH4 PDN2 –0.061 


PDH5 PDN2 –0.070 


PDH6 PDN2 –0.056 


PDH7 PDN2 –0.062 


PDH8 PDN2 –0.072 


PDH9 PDN2 –0.067 


PDH10 PDN2 –0.063 


PDN1 PDN2 0.332 


PDH1 PDN3 –0.043 


PDH2 PDN3 –0.049 


PDH3 PDN3 –0.076 


PDH4 PDN3 –0.078 


PDH5 PDN3 –0.076 


PDH6 PDN3 –0.069 


PDH7 PDN3 –0.054 


PDH8 PDN3 –0.068 


PDH9 PDN3 –0.068 


PDH10 PDN3 –0.031 


PDN1 PDN3 0.157 


PDN2 PDN3 0.259 


PDH1 PD1 –0.047 


PDH2 PD1 –0.069 







Sample 1 Sample 2 r 


PDH3 PD1 –0.050 


PDH4 PD1 –0.071 


PDH5 PD1 –0.063 


PDH6 PD1 –0.066 


PDH7 PD1 –0.077 


PDH8 PD1 –0.061 


PDH9 PD1 –0.068 


PDH10 PD1 –0.059 


PDN1 PD1 –0.022 


PDN2 PD1 –0.030 


PDN3 PD1 –0.047 


PDH1 PD2 –0.065 


PDH2 PD2 –0.069 


PDH3 PD2 –0.070 


PDH4 PD2 –0.075 


PDH5 PD2 –0.035 


PDH6 PD2 –0.072 


PDH7 PD2 –0.076 


PDH8 PD2 –0.063 


PDH9 PD2 –0.068 


PDH10 PD2 –0.066 


PDN1 PD2 –0.050 


PDN2 PD2 –0.038 


PDN3 PD2 –0.050 


PD1 PD2 0.079 


PDH1 PD3 –0.058 


PDH2 PD3 –0.048 


PDH3 PD3 –0.051 


PDH4 PD3 –0.055 


PDH5 PD3 –0.036 


PDH6 PD3 –0.058 


PDH7 PD3 –0.052 


PDH8 PD3 –0.034 


PDH9 PD3 –0.051 


PDH10 PD3 –0.029 


PDN1 PD3 –0.048 


PDN2 PD3 –0.061 


PDN3 PD3 –0.048 


PD1 PD3 0.055 


PD2 PD3 0.049 


PDH1 PD4 –0.075 


PDH2 PD4 –0.043 


PDH3 PD4 –0.071 


Sample 1 Sample 2 r 


PDH4 PD4 –0.078 


PDH5 PD4 –0.053 


PDH6 PD4 –0.061 


PDH7 PD4 –0.029 


PDH8 PD4 –0.047 


PDH9 PD4 –0.046 


PDH10 PD4 –0.037 


PDN1 PD4 –0.045 


PDN2 PD4 –0.032 


PDN3 PD4 –0.044 


PD1 PD4 0.061 


PD2 PD4 0.093 


PD3 PD4 0.022 


PDH1 PD5 –0.080 


PDH2 PD5 –0.077 


PDH3 PD5 –0.080 


PDH4 PD5 –0.076 


PDH5 PD5 –0.072 


PDH6 PD5 –0.077 


PDH7 PD5 –0.078 


PDH8 PD5 –0.075 


PDH9 PD5 –0.074 


PDH10 PD5 –0.080 


PDN1 PD5 –0.066 


PDN2 PD5 –0.050 


PDN3 PD5 –0.065 


PD1 PD5 0.031 


PD2 PD5 0.075 


PD3 PD5 0.047 


PD4 PD5 0.121 


PDH1 PD6 –0.055 


PDH2 PD6 –0.079 


PDH3 PD6 –0.072 


PDH4 PD6 –0.063 


PDH5 PD6 –0.064 


PDH6 PD6 –0.078 


PDH7 PD6 –0.080 


PDH8 PD6 –0.081 


PDH9 PD6 –0.069 


PDH10 PD6 –0.048 


PDN1 PD6 –0.069 


PDN2 PD6 –0.052 


PDN3 PD6 –0.056 







Sample 1 Sample 2 r 


PD1 PD6 0.091 


PD2 PD6 0.121 


PD3 PD6 0.072 


PD4 PD6 0.156 


PD5 PD6 0.130 


PDH1 PD7 –0.073 


PDH2 PD7 –0.079 


PDH3 PD7 –0.070 


PDH4 PD7 –0.075 


PDH5 PD7 –0.072 


PDH6 PD7 –0.077 


PDH7 PD7 –0.076 


PDH8 PD7 –0.076 


PDH9 PD7 –0.076 


PDH10 PD7 –0.072 


PDN1 PD7 –0.013 


PDN2 PD7 –0.049 


PDN3 PD7 –0.014 


PD1 PD7 0.091 


PD2 PD7 0.039 


PD3 PD7 0.055 


PD4 PD7 0.035 


PD5 PD7 0.062 


PD6 PD7 0.080 


PDH1 PD8 –0.036 


PDH2 PD8 –0.044 


PDH3 PD8 –0.058 


PDH4 PD8 –0.043 


PDH5 PD8 –0.061 


PDH6 PD8 –0.071 


PDH7 PD8 –0.068 


PDH8 PD8 –0.042 


PDH9 PD8 –0.056 


PDH10 PD8 –0.051 


PDN1 PD8 –0.036 


PDN2 PD8 –0.058 


PDN3 PD8 –0.041 


PD1 PD8 0.124 


PD2 PD8 0.026 


PD3 PD8 0.106 


PD4 PD8 0.002 


PD5 PD8 0.022 


PD6 PD8 0.034 


Sample 1 Sample 2 r 


PD7 PD8 0.063 


PDH1 PD9 –0.060 


PDH2 PD9 –0.066 


PDH3 PD9 –0.074 


PDH4 PD9 –0.066 


PDH5 PD9 –0.068 


PDH6 PD9 –0.071 


PDH7 PD9 –0.080 


PDH8 PD9 –0.065 


PDH9 PD9 –0.067 


PDH10 PD9 –0.070 


PDN1 PD9 –0.060 


PDN2 PD9 –0.044 


PDN3 PD9 –0.030 


PD1 PD9 0.093 


PD2 PD9 0.132 


PD3 PD9 0.013 


PD4 PD9 0.090 


PD5 PD9 0.119 


PD6 PD9 0.058 


PD7 PD9 0.069 


PD8 PD9 0.013 


PDH1 PD10 –0.077 


PDH2 PD10 –0.077 


PDH3 PD10 –0.073 


PDH4 PD10 –0.079 


PDH5 PD10 –0.066 


PDH6 PD10 –0.077 


PDH7 PD10 –0.076 


PDH8 PD10 –0.072 


PDH9 PD10 –0.067 


PDH10 PD10 –0.065 


PDN1 PD10 0.015 


PDN2 PD10 –0.049 


PDN3 PD10 –0.012 


PD1 PD10 0.047 


PD2 PD10 0.053 


PD3 PD10 0.097 


PD4 PD10 0.096 


PD5 PD10 0.013 


PD6 PD10 0.022 


PD7 PD10 0.075 


PD8 PD10 0.045 







Sample 1 Sample 2 r 


PD9 PD10 0.059 


PDH1 PD11 –0.070 


PDH2 PD11 –0.078 


PDH3 PD11 –0.074 


PDH4 PD11 –0.081 


PDH5 PD11 –0.066 


PDH6 PD11 –0.078 


PDH7 PD11 –0.078 


PDH8 PD11 –0.072 


PDH9 PD11 –0.068 


PDH10 PD11 –0.065 


PDN1 PD11 –0.044 


PDN2 PD11 –0.029 


PDN3 PD11 –0.050 


PD1 PD11 0.040 


PD2 PD11 0.056 


PD3 PD11 0.134 


PD4 PD11 0.008 


PD5 PD11 0.047 


PD6 PD11 0.051 


PD7 PD11 0.099 


PD8 PD11 0.079 


PD9 PD11 0.047 


PD10 PD11 0.139 


PDH1 PD12 –0.059 


PDH2 PD12 –0.071 


PDH3 PD12 –0.078 


PDH4 PD12 –0.080 


PDH5 PD12 –0.077 


PDH6 PD12 –0.073 


PDH7 PD12 –0.085 


PDH8 PD12 –0.068 


PDH9 PD12 –0.075 


PDH10 PD12 –0.075 


PDN1 PD12 –0.039 


PDN2 PD12 –0.032 


PDN3 PD12 –0.014 


PD1 PD12 0.033 


PD2 PD12 0.111 


PD3 PD12 0.002 


PD4 PD12 0.009 


PD5 PD12 0.032 


PD6 PD12 0.048 


Sample 1 Sample 2 r 


PD7 PD12 0.084 


PD8 PD12 0.070 


PD9 PD12 0.065 


PD10 PD12 0.088 


PD11 PD12 0.127 


PDH1 PD13 –0.046 


PDH2 PD13 –0.072 


PDH3 PD13 –0.072 


PDH4 PD13 –0.076 


PDH5 PD13 –0.074 


PDH6 PD13 –0.075 


PDH7 PD13 –0.085 


PDH8 PD13 –0.066 


PDH9 PD13 –0.067 


PDH10 PD13 –0.070 


PDN1 PD13 –0.044 


PDN2 PD13 –0.048 


PDN3 PD13 –0.019 


PD1 PD13 0.082 


PD2 PD13 0.040 


PD3 PD13 0.075 


PD4 PD13 0.029 


PD5 PD13 0.136 


PD6 PD13 0.039 


PD7 PD13 0.183 


PD8 PD13 0.025 


PD9 PD13 0.082 


PD10 PD13 0.071 


PD11 PD13 0.113 


PD12 PD13 0.093 


PDH1 PD14 –0.047 


PDH2 PD14 –0.077 


PDH3 PD14 –0.064 


PDH4 PD14 –0.064 


PDH5 PD14 –0.064 


PDH6 PD14 –0.076 


PDH7 PD14 –0.075 


PDH8 PD14 –0.071 


PDH9 PD14 –0.071 


PDH10 PD14 –0.071 


PDN1 PD14 –0.049 


PDN2 PD14 –0.015 


PDN3 PD14 –0.031 







Sample 1 Sample 2 r 


PD1 PD14 0.048 


PD2 PD14 0.075 


PD3 PD14 –0.009 


PD4 PD14 0.068 


PD5 PD14 0.073 


PD6 PD14 0.023 


PD7 PD14 0.063 


PD8 PD14 0.011 


PD9 PD14 0.088 


PD10 PD14 0.044 


PD11 PD14 0.098 


PD12 PD14 0.092 


PD13 PD14 0.117 


PDH1 PD15 –0.062 


PDH2 PD15 –0.076 


PDH3 PD15 –0.059 


PDH4 PD15 –0.074 


PDH5 PD15 –0.064 


PDH6 PD15 –0.076 


PDH7 PD15 –0.059 


PDH8 PD15 –0.071 


PDH9 PD15 –0.062 


PDH10 PD15 –0.058 


PDN1 PD15 0.020 


PDN2 PD15 –0.055 


PDN3 PD15 –0.042 


PD1 PD15 0.041 


PD2 PD15 0.068 


PD3 PD15 0.021 


PD4 PD15 0.033 


PD5 PD15 0.069 


PD6 PD15 0.048 


PD7 PD15 0.084 


PD8 PD15 0.048 


PD9 PD15 0.052 


PD10 PD15 0.039 


PD11 PD15 0.033 


PD12 PD15 0.041 


PD13 PD15 0.080 


PD14 PD15 0.130 


PDH1 PD16 –0.034 


PDH2 PD16 –0.061 


PDH3 PD16 –0.036 


Sample 1 Sample 2 r 


PDH4 PD16 –0.053 


PDH5 PD16 –0.042 


PDH6 PD16 –0.059 


PDH7 PD16 –0.049 


PDH8 PD16 –0.045 


PDH9 PD16 –0.039 


PDH10 PD16 –0.042 


PDN1 PD16 –0.041 


PDN2 PD16 –0.014 


PDN3 PD16 –0.044 


PD1 PD16 0.060 


PD2 PD16 0.074 


PD3 PD16 0.028 


PD4 PD16 0.037 


PD5 PD16 0.094 


PD6 PD16 0.081 


PD7 PD16 0.073 


PD8 PD16 0.034 


PD9 PD16 0.068 


PD10 PD16 0.041 


PD11 PD16 0.053 


PD12 PD16 0.063 


PD13 PD16 0.064 


PD14 PD16 0.058 


PD15 PD16 0.063 


PDH1 PD17 –0.053 


PDH2 PD17 –0.075 


PDH3 PD17 –0.056 


PDH4 PD17 –0.008 


PDH5 PD17 –0.051 


PDH6 PD17 –0.067 


PDH7 PD17 –0.056 


PDH8 PD17 –0.066 


PDH9 PD17 –0.059 


PDH10 PD17 –0.059 


PDN1 PD17 –0.034 


PDN2 PD17 0.040 


PDN3 PD17 0.015 


PD1 PD17 0.014 


PD2 PD17 0.073 


PD3 PD17 0.136 


PD4 PD17 0.026 


PD5 PD17 0.026 







Sample 1 Sample 2 r 


PD6 PD17 0.012 


PD7 PD17 0.031 


PD8 PD17 0.110 


PD9 PD17 0.028 


PD10 PD17 0.038 


PD11 PD17 0.096 


PD12 PD17 0.023 


PD13 PD17 0.013 


PD14 PD17 0.073 


PD15 PD17 0.062 


PD16 PD17 0.042 


PDH1 PD18 –0.037 


PDH2 PD18 –0.067 


PDH3 PD18 –0.056 


PDH4 PD18 –0.046 


PDH5 PD18 –0.057 


PDH6 PD18 –0.069 


PDH7 PD18 –0.084 


PDH8 PD18 –0.063 


PDH9 PD18 –0.058 


PDH10 PD18 –0.058 


PDN1 PD18 –0.025 


PDN2 PD18 –0.004 


PDN3 PD18 –0.025 


PD1 PD18 0.065 


PD2 PD18 0.080 


PD3 PD18 0.054 


PD4 PD18 0.041 


PD5 PD18 0.055 


PD6 PD18 0.137 


PD7 PD18 0.031 


PD8 PD18 0.081 


PD9 PD18 0.032 


PD10 PD18 0.035 


PD11 PD18 0.087 


PD12 PD18 0.049 


PD13 PD18 0.064 


PD14 PD18 0.061 


PD15 PD18 0.042 


PD16 PD18 0.071 


PD17 PD18 0.086 


PDH1 PD19 –0.049 


PDH2 PD19 –0.069 


Sample 1 Sample 2 r 


PDH3 PD19 –0.056 


PDH4 PD19 –0.052 


PDH5 PD19 –0.043 


PDH6 PD19 –0.053 


PDH7 PD19 –0.080 


PDH8 PD19 –0.047 


PDH9 PD19 –0.060 


PDH10 PD19 –0.075 


PDN1 PD19 –0.055 


PDN2 PD19 –0.053 


PDN3 PD19 –0.027 


PD1 PD19 0.016 


PD2 PD19 0.025 


PD3 PD19 0.098 


PD4 PD19 0.014 


PD5 PD19 0.042 


PD6 PD19 0.045 


PD7 PD19 0.030 


PD8 PD19 0.083 


PD9 PD19 0.073 


PD10 PD19 0.105 


PD11 PD19 0.056 


PD12 PD19 0.043 


PD13 PD19 0.035 


PD14 PD19 0.023 


PD15 PD19 0.213 


PD16 PD19 0.045 


PD17 PD19 0.073 


PD18 PD19 0.060 


PDH1 PDN1 –0.048 


PDH2 PDN1 –0.072 


PDH3 PDN1 –0.063 


PDH4 PDN1 –0.043 


PDH5 PDN1 –0.049 


PDH6 PDN1 –0.058 


PDH7 PDN1 –0.077 


PDH8 PDN1 –0.062 


PDH9 PDN1 –0.038 


PDH10 PDN1 –0.020 


PDN1 PDN1 –0.022 


PDN2 PDN1 –0.049 


PDN3 PDN1 0.007 


PD1 PDN1 –0.050 







Sample 1 Sample 2 r 


PD2 PDN1 –0.066 


PD3 PDN1 –0.044 


PD4 PDN1 –0.066 


PD5 PDN1 –0.044 


PD6 PDN1 –0.049 


PD7 PDN1 –0.041 


PD8 PDN1 –0.049 


PD9 PDN1 –0.054 


PD10 PDN1 –0.030 


PD11 PDN1 –0.049 


PD12 PDN1 –0.015 


PD13 PDN1 –0.059 


PD14 PDN1 –0.057 


PD15 PDN1 –0.027 


PD16 PDN1 –0.054 


PD17 PDN1 –0.066 


PD18 PDN1 –0.071 


PD19 PDN1 0.013 


PDH1 PDN2 –0.043 


PDH2 PDN2 –0.051 


PDH3 PDN2 –0.028 


PDH4 PDN2 –0.052 


PDH5 PDN2 –0.045 


PDH6 PDN2 –0.041 


PDH7 PDN2 –0.053 


PDH8 PDN2 –0.039 


PDH9 PDN2 –0.042 


PDH10 PDN2 –0.032 


PDN1 PDN2 –0.055 


PDN2 PDN2 –0.065 


PDN3 PDN2 –0.055 


PD1 PDN2 –0.042 


PD2 PDN2 –0.037 


PD3 PDN2 –0.055 


PD4 PDN2 –0.047 


PD5 PDN2 –0.050 


PD6 PDN2 –0.039 


PD7 PDN2 –0.059 


PD8 PDN2 –0.058 


PD9 PDN2 –0.056 


PD10 PDN2 –0.056 


PD11 PDN2 –0.056 


PD12 PDN2 –0.042 


Sample 1 Sample 2 r 


PD13 PDN2 –0.051 


PD14 PDN2 –0.046 


PD15 PDN2 –0.044 


PD16 PDN2 –0.054 


PD17 PDN2 –0.057 


PD18 PDN2 –0.044 


PD19 PDN2 –0.063 


PDN1 PDN2 0.053 


PDH1 PDN3 –0.071 


PDH2 PDN3 –0.051 


PDH3 PDN3 –0.040 


PDH4 PDN3 –0.046 


PDH5 PDN3 –0.045 


PDH6 PDN3 –0.047 


PDH7 PDN3 0.006 


PDH8 PDN3 –0.061 


PDH9 PDN3 –0.047 


PDH10 PDN3 –0.036 


PDN1 PDN3 –0.045 


PDN2 PDN3 –0.064 


PDN3 PDN3 –0.027 


PD1 PDN3 –0.051 


PD2 PDN3 –0.059 


PD3 PDN3 –0.051 


PD4 PDN3 –0.054 


PD5 PDN3 –0.062 


PD6 PDN3 –0.054 


PD7 PDN3 –0.070 


PD8 PDN3 –0.061 


PD9 PDN3 –0.069 


PD10 PDN3 –0.060 


PD11 PDN3 –0.058 


PD12 PDN3 –0.047 


PD13 PDN3 –0.059 


PD14 PDN3 –0.054 


PD15 PDN3 –0.062 


PD16 PDN3 –0.073 


PD17 PDN3 –0.043 


PD18 PDN3 –0.063 


PD19 PDN3 –0.073 


PDN1 PDN3 –0.014 


PDN2 PDN3 0.064 


PDH1 PDN4 –0.057 







Sample 1 Sample 2 r 


PDH2 PDN4 –0.053 


PDH3 PDN4 –0.033 


PDH4 PDN4 –0.054 


PDH5 PDN4 –0.052 


PDH6 PDN4 –0.044 


PDH7 PDN4 –0.057 


PDH8 PDN4 –0.044 


PDH9 PDN4 –0.045 


PDH10 PDN4 –0.052 


PDN1 PDN4 –0.064 


PDN2 PDN4 –0.020 


PDN3 PDN4 –0.037 


PD1 PDN4 –0.059 


PD2 PDN4 –0.053 


PD3 PDN4 –0.064 


PD4 PDN4 –0.064 


PD5 PDN4 –0.041 


PD6 PDN4 –0.055 


PD7 PDN4 –0.057 


PD8 PDN4 –0.046 


PD9 PDN4 –0.056 


PD10 PDN4 –0.045 


PD11 PDN4 –0.063 


PD12 PDN4 –0.053 


PD13 PDN4 –0.053 


PD14 PDN4 –0.050 


PD15 PDN4 –0.053 


PD16 PDN4 –0.042 


PD17 PDN4 –0.050 


PD18 PDN4 –0.050 


PD19 PDN4 –0.057 


PDN1 PDN4 0.039 


PDN2 PDN4 0.117 


PDN3 PDN4 0.079 


PDH1 PDN5 –0.056 


PDH2 PDN5 –0.049 


PDH3 PDN5 –0.053 


PDH4 PDN5 –0.065 


PDH5 PDN5 –0.044 


PDH6 PDN5 –0.054 


PDH7 PDN5 –0.047 


PDH8 PDN5 –0.053 


PDH9 PDN5 –0.043 


Sample 1 Sample 2 r 


PDH10 PDN5 –0.039 


PDN1 PDN5 –0.041 


PDN2 PDN5 –0.059 


PDN3 PDN5 –0.058 


PD1 PDN5 –0.055 


PD2 PDN5 –0.052 


PD3 PDN5 –0.059 


PD4 PDN5 –0.044 


PD5 PDN5 –0.044 


PD6 PDN5 –0.046 


PD7 PDN5 –0.062 


PD8 PDN5 –0.053 


PD9 PDN5 –0.051 


PD10 PDN5 –0.035 


PD11 PDN5 –0.063 


PD12 PDN5 –0.051 


PD13 PDN5 –0.060 


PD14 PDN5 –0.070 


PD15 PDN5 –0.067 


PD16 PDN5 –0.047 


PD17 PDN5 –0.053 


PD18 PDN5 –0.046 


PD19 PDN5 –0.056 


PDN1 PDN5 0.052 


PDN2 PDN5 0.104 


PDN3 PDN5 0.099 


PDN4 PDN5 0.055 


PDH1 PDN6 –0.056 


PDH2 PDN6 –0.065 


PDH3 PDN6 –0.039 


PDH4 PDN6 –0.066 


PDH5 PDN6 –0.055 


PDH6 PDN6 –0.069 


PDH7 PDN6 –0.073 


PDH8 PDN6 –0.067 


PDH9 PDN6 –0.054 


PDH10 PDN6 –0.036 


PDN1 PDN6 –0.033 


PDN2 PDN6 –0.054 


PDN3 PDN6 –0.064 


PD1 PDN6 –0.063 


PD2 PDN6 –0.039 


PD3 PDN6 –0.064 







Sample 1 Sample 2 r 


PD4 PDN6 –0.037 


PD5 PDN6 –0.047 


PD6 PDN6 –0.021 


PD7 PDN6 –0.067 


PD8 PDN6 –0.059 


PD9 PDN6 –0.055 


PD10 PDN6 –0.043 


PD11 PDN6 –0.064 


PD12 PDN6 –0.049 


PD13 PDN6 –0.064 


PD14 PDN6 –0.063 


PD15 PDN6 –0.055 


PD16 PDN6 –0.056 


PD17 PDN6 –0.050 


PD18 PDN6 –0.043 


PD19 PDN6 –0.063 


PDN1 PDN6 0.024 


PDN2 PDN6 0.069 


PDN3 PDN6 0.066 


PDN4 PDN6 0.090 


PDN5 PDN6 0.071 


PDH1 PDN7 –0.050 


PDH2 PDN7 –0.043 


PDH3 PDN7 –0.038 


PDH4 PDN7 –0.074 


PDH5 PDN7 –0.055 


PDH6 PDN7 –0.057 


PDH7 PDN7 –0.079 


PDH8 PDN7 –0.056 


PDH9 PDN7 –0.049 


PDH10 PDN7 0.003 


PDN1 PDN7 –0.054 


PDN2 PDN7 –0.064 


PDN3 PDN7 –0.006 


PD1 PDN7 –0.068 


PD2 PDN7 –0.057 


PD3 PDN7 –0.073 


PD4 PDN7 –0.055 


PD5 PDN7 –0.071 


PD6 PDN7 –0.043 


PD7 PDN7 –0.054 


PD8 PDN7 –0.063 


PD9 PDN7 –0.063 


Sample 1 Sample 2 r 


PD10 PDN7 –0.063 


PD11 PDN7 –0.071 


PD12 PDN7 –0.055 


PD13 PDN7 –0.058 


PD14 PDN7 –0.060 


PD15 PDN7 –0.073 


PD16 PDN7 –0.060 


PD17 PDN7 –0.073 


PD18 PDN7 –0.054 


PD19 PDN7 –0.072 


PDN1 PDN7 0.030 


PDN2 PDN7 0.111 


PDN3 PDN7 0.076 


PDN4 PDN7 0.096 


PDN5 PDN7 0.100 


PDN6 PDN7 0.061 


PDH1 PDN8 –0.063 


PDH2 PDN8 –0.051 


PDH3 PDN8 –0.031 


PDH4 PDN8 –0.070 


PDH5 PDN8 –0.044 


PDH6 PDN8 –0.054 


PDH7 PDN8 –0.023 


PDH8 PDN8 –0.058 


PDH9 PDN8 –0.038 


PDH10 PDN8 –0.017 


PDN1 PDN8 –0.040 


PDN2 PDN8 –0.054 


PDN3 PDN8 –0.061 


PD1 PDN8 –0.062 


PD2 PDN8 –0.053 


PD3 PDN8 –0.059 


PD4 PDN8 –0.059 


PD5 PDN8 –0.027 


PD6 PDN8 –0.041 


PD7 PDN8 –0.055 


PD8 PDN8 –0.058 


PD9 PDN8 –0.026 


PD10 PDN8 –0.042 


PD11 PDN8 –0.059 


PD12 PDN8 –0.051 


PD13 PDN8 –0.067 


PD14 PDN8 –0.061 







Sample 1 Sample 2 r 


PD15 PDN8 –0.059 


PD16 PDN8 –0.051 


PD17 PDN8 –0.052 


PD18 PDN8 –0.059 


PD19 PDN8 –0.059 


PDN1 PDN8 0.037 


PDN2 PDN8 0.044 


PDN3 PDN8 0.047 


PDN4 PDN8 0.094 


PDN5 PDN8 0.060 


PDN6 PDN8 0.182 


PDN7 PDN8 0.064 


PDH1 PDN9 –0.063 


PDH2 PDN9 –0.035 


PDH3 PDN9 –0.039 


PDH4 PDN9 –0.066 


PDH5 PDN9 –0.042 


PDH6 PDN9 –0.046 


PDH7 PDN9 –0.068 


PDH8 PDN9 –0.045 


PDH9 PDN9 –0.052 


PDH10 PDN9 –0.028 


PDN1 PDN9 –0.045 


PDN2 PDN9 –0.060 


PDN3 PDN9 –0.030 


PD1 PDN9 –0.041 


PD2 PDN9 –0.038 


PD3 PDN9 –0.055 


PD4 PDN9 –0.054 


PD5 PDN9 –0.040 


PD6 PDN9 –0.044 


PD7 PDN9 –0.058 


PD8 PDN9 –0.049 


PD9 PDN9 –0.054 


PD10 PDN9 –0.046 


PD11 PDN9 –0.063 


PD12 PDN9 –0.047 


PD13 PDN9 –0.047 


PD14 PDN9 –0.045 


PD15 PDN9 –0.048 


PD16 PDN9 –0.040 


PD17 PDN9 –0.045 


PD18 PDN9 –0.048 


Sample 1 Sample 2 r 


PD19 PDN9 –0.053 


PDN1 PDN9 –0.011 


PDN2 PDN9 0.045 


PDN3 PDN9 0.074 


PDN4 PDN9 0.095 


PDN5 PDN9 0.039 


PDN6 PDN9 0.081 


PDN7 PDN9 0.086 


PDN8 PDN9 0.093 


PDH1 PDN10 –0.053 


PDH2 PDN10 –0.042 


PDH3 PDN10 –0.037 


PDH4 PDN10 –0.060 


PDH5 PDN10 –0.048 


PDH6 PDN10 –0.046 


PDH7 PDN10 –0.058 


PDH8 PDN10 –0.050 


PDH9 PDN10 –0.041 


PDH10 PDN10 –0.035 


PDN1 PDN10 –0.049 


PDN2 PDN10 –0.058 


PDN3 PDN10 –0.045 


PD1 PDN10 –0.053 


PD2 PDN10 –0.050 


PD3 PDN10 –0.059 


PD4 PDN10 –0.063 


PD5 PDN10 –0.049 


PD6 PDN10 –0.037 


PD7 PDN10 –0.067 


PD8 PDN10 –0.062 


PD9 PDN10 –0.055 


PD10 PDN10 –0.043 


PD11 PDN10 –0.061 


PD12 PDN10 –0.052 


PD13 PDN10 –0.060 


PD14 PDN10 –0.056 


PD15 PDN10 –0.062 


PD16 PDN10 –0.059 


PD17 PDN10 –0.056 


PD18 PDN10 –0.057 


PD19 PDN10 –0.066 


PDN1 PDN10 0.027 


PDN2 PDN10 0.106 







Sample 1 Sample 2 r 


PDN3 PDN10 0.111 


PDN4 PDN10 0.103 


PDN5 PDN10 0.064 


PDN6 PDN10 0.081 


PDN7 PDN10 0.091 


PDN8 PDN10 0.109 


PDN9 PDN10 0.098 


PDH1 PDN11 –0.019 


PDH2 PDN11 –0.040 


PDH3 PDN11 –0.017 


PDH4 PDN11 –0.075 


PDH5 PDN11 –0.046 


PDH6 PDN11 –0.062 


PDH7 PDN11 –0.073 


PDH8 PDN11 –0.056 


PDH9 PDN11 –0.037 


PDH10 PDN11 –0.062 


PDN1 PDN11 –0.038 


PDN2 PDN11 –0.074 


PDN3 PDN11 –0.071 


PD1 PDN11 –0.029 


PD2 PDN11 –0.063 


PD3 PDN11 –0.062 


PD4 PDN11 –0.053 


PD5 PDN11 –0.066 


PD6 PDN11 –0.071 


PD7 PDN11 –0.066 


PD8 PDN11 –0.052 


PD9 PDN11 –0.065 


PD10 PDN11 –0.027 


PD11 PDN11 –0.060 


PD12 PDN11 –0.058 


PD13 PDN11 –0.025 


PD14 PDN11 –0.062 


PD15 PDN11 –0.060 


PD16 PDN11 –0.060 


PD17 PDN11 –0.064 


PD18 PDN11 –0.029 


PD19 PDN11 –0.060 


PDN1 PDN11 0.048 


PDN2 PDN11 0.022 


PDN3 PDN11 0.015 


PDN4 PDN11 0.048 


Sample 1 Sample 2 r 


PDN5 PDN11 0.044 


PDN6 PDN11 0.079 


PDN7 PDN11 0.032 


PDN8 PDN11 0.054 


PDN9 PDN11 0.096 


PDN10 PDN11 0.086 


PDH1 PDN12 –0.057 


PDH2 PDN12 –0.040 


PDH3 PDN12 –0.035 


PDH4 PDN12 –0.026 


PDH5 PDN12 –0.043 


PDH6 PDN12 –0.040 


PDH7 PDN12 –0.010 


PDH8 PDN12 –0.055 


PDH9 PDN12 –0.021 


PDH10 PDN12 –0.016 


PDN1 PDN12 –0.050 


PDN2 PDN12 –0.069 


PDN3 PDN12 –0.063 


PD1 PDN12 –0.062 


PD2 PDN12 –0.043 


PD3 PDN12 –0.020 


PD4 PDN12 –0.052 


PD5 PDN12 –0.064 


PD6 PDN12 –0.030 


PD7 PDN12 –0.066 


PD8 PDN12 –0.068 


PD9 PDN12 –0.056 


PD10 PDN12 –0.030 


PD11 PDN12 –0.058 


PD12 PDN12 –0.063 


PD13 PDN12 –0.064 


PD14 PDN12 –0.070 


PD15 PDN12 –0.069 


PD16 PDN12 –0.059 


PD17 PDN12 –0.064 


PD18 PDN12 –0.042 


PD19 PDN12 –0.074 


PDN1 PDN12 0.008 


PDN2 PDN12 0.059 


PDN3 PDN12 0.073 


PDN4 PDN12 0.074 


PDN5 PDN12 0.110 







Sample 1 Sample 2 r 


PDN6 PDN12 0.059 


PDN7 PDN12 0.099 


PDN8 PDN12 0.078 


PDN9 PDN12 0.028 


PDN10 PDN12 0.078 


PDN11 PDN12 0.093 


PDH1 PDN13 –0.049 


PDH2 PDN13 –0.043 


PDH3 PDN13 –0.047 


PDH4 PDN13 –0.071 


PDH5 PDN13 –0.056 


PDH6 PDN13 –0.053 


PDH7 PDN13 –0.071 


PDH8 PDN13 –0.054 


PDH9 PDN13 –0.047 


PDH10 PDN13 0.057 


PDN1 PDN13 –0.011 


PDN2 PDN13 –0.067 


PDN3 PDN13 –0.053 


PD1 PDN13 –0.037 


PD2 PDN13 –0.041 


PD3 PDN13 –0.060 


PD4 PDN13 –0.042 


PD5 PDN13 –0.060 


PD6 PDN13 –0.027 


PD7 PDN13 –0.059 


PD8 PDN13 –0.052 


PD9 PDN13 –0.048 


PD10 PDN13 –0.021 


PD11 PDN13 –0.054 


PD12 PDN13 –0.054 


PD13 PDN13 –0.048 


PD14 PDN13 –0.067 


PD15 PDN13 –0.063 


PD16 PDN13 –0.043 


PD17 PDN13 –0.071 


PD18 PDN13 –0.035 


PD19 PDN13 –0.068 


PDN1 PDN13 0.036 


PDN2 PDN13 0.074 


PDN3 PDN13 0.030 


PDN4 PDN13 0.028 


PDN5 PDN13 0.083 


Sample 1 Sample 2 r 


PDN6 PDN13 0.093 


PDN7 PDN13 0.060 


PDN8 PDN13 0.056 


PDN9 PDN13 0.085 


PDN10 PDN13 0.031 


PDN11 PDN13 0.122 


PDN12 PDN13 0.117 


PDH1 PDN14 –0.059 


PDH2 PDN14 –0.060 


PDH3 PDN14 –0.045 


PDH4 PDN14 –0.057 


PDH5 PDN14 –0.045 


PDH6 PDN14 –0.046 


PDH7 PDN14 –0.041 


PDH8 PDN14 –0.050 


PDH9 PDN14 –0.034 


PDH10 PDN14 –0.049 


PDN1 PDN14 –0.057 


PDN2 PDN14 –0.055 


PDN3 PDN14 –0.044 


PD1 PDN14 –0.062 


PD2 PDN14 –0.060 


PD3 PDN14 –0.059 


PD4 PDN14 –0.055 


PD5 PDN14 –0.049 


PD6 PDN14 –0.037 


PD7 PDN14 –0.066 


PD8 PDN14 –0.066 


PD9 PDN14 –0.059 


PD10 PDN14 –0.049 


PD11 PDN14 –0.053 


PD12 PDN14 –0.050 


PD13 PDN14 –0.059 


PD14 PDN14 –0.055 


PD15 PDN14 –0.057 


PD16 PDN14 –0.059 


PD17 PDN14 –0.058 


PD18 PDN14 –0.059 


PD19 PDN14 –0.066 


PDN1 PDN14 0.026 


PDN2 PDN14 0.087 


PDN3 PDN14 0.149 


PDN4 PDN14 0.137 







Sample 1 Sample 2 r 


PDN5 PDN14 0.045 


PDN6 PDN14 0.121 


PDN7 PDN14 0.097 


PDN8 PDN14 0.133 


PDN9 PDN14 0.036 


PDN10 PDN14 0.140 


PDN11 PDN14 –0.001 


PDN12 PDN14 0.074 


PDN13 PDN14 0.015 


PDH1 PDN15 –0.026 


PDH2 PDN15 –0.056 


PDH3 PDN15 –0.042 


PDH4 PDN15 –0.031 


PDH5 PDN15 –0.060 


PDH6 PDN15 –0.050 


PDH7 PDN15 0.017 


PDH8 PDN15 –0.040 


PDH9 PDN15 –0.038 


PDH10 PDN15 –0.014 


PDN1 PDN15 –0.056 


PDN2 PDN15 –0.065 


PDN3 PDN15 –0.039 


PD1 PDN15 –0.057 


PD2 PDN15 –0.059 


PD3 PDN15 –0.056 


PD4 PDN15 –0.061 


PD5 PDN15 –0.059 


PD6 PDN15 –0.053 


PD7 PDN15 –0.057 


PD8 PDN15 –0.062 


PD9 PDN15 –0.061 


PD10 PDN15 –0.059 


PD11 PDN15 –0.059 


PD12 PDN15 –0.056 


PD13 PDN15 –0.061 


PD14 PDN15 –0.047 


PD15 PDN15 –0.064 


PD16 PDN15 –0.067 


PD17 PDN15 –0.047 


PD18 PDN15 –0.056 


PD19 PDN15 –0.070 


PDN1 PDN15 –0.002 


PDN2 PDN15 0.051 


Sample 1 Sample 2 r 


PDN3 PDN15 0.176 


PDN4 PDN15 0.076 


PDN5 PDN15 0.138 


PDN6 PDN15 0.059 


PDN7 PDN15 0.092 


PDN8 PDN15 0.082 


PDN9 PDN15 0.087 


PDN10 PDN15 0.088 


PDN11 PDN15 0.017 


PDN12 PDN15 0.100 


PDN13 PDN15 0.054 


PDN14 PDN15 0.108 


PDH1 PDN16 –0.047 


PDH2 PDN16 –0.057 


PDH3 PDN16 –0.017 


PDH4 PDN16 –0.061 


PDH5 PDN16 –0.042 


PDH6 PDN16 –0.049 


PDH7 PDN16 –0.032 


PDH8 PDN16 –0.049 


PDH9 PDN16 –0.057 


PDH10 PDN16 –0.036 


PDN1 PDN16 –0.027 


PDN2 PDN16 –0.036 


PDN3 PDN16 –0.050 


PD1 PDN16 –0.050 


PD2 PDN16 –0.048 


PD3 PDN16 –0.052 


PD4 PDN16 –0.056 


PD5 PDN16 –0.064 


PD6 PDN16 –0.051 


PD7 PDN16 –0.060 


PD8 PDN16 –0.064 


PD9 PDN16 –0.022 


PD10 PDN16 –0.059 


PD11 PDN16 –0.016 


PD12 PDN16 –0.064 


PD13 PDN16 –0.055 


PD14 PDN16 –0.067 


PD15 PDN16 –0.054 


PD16 PDN16 –0.059 


PD17 PDN16 –0.058 


PD18 PDN16 –0.058 







Sample 1 Sample 2 r 


PD19 PDN16 –0.064 


PDN1 PDN16 0.050 


PDN2 PDN16 0.074 


PDN3 PDN16 0.084 


PDN4 PDN16 0.024 


PDN5 PDN16 0.121 


PDN6 PDN16 0.040 


PDN7 PDN16 0.107 


PDN8 PDN16 0.040 


PDN9 PDN16 0.061 


PDN10 PDN16 0.031 


PDN11 PDN16 0.045 


PDN12 PDN16 0.089 


PDN13 PDN16 0.093 


PDN14 PDN16 0.040 


PDN15 PDN16 0.077 


PDH1 PDL1 –0.061 


PDH2 PDL1 –0.060 


PDH3 PDL1 –0.021 


PDH4 PDL1 –0.076 


PDH5 PDL1 –0.062 


PDH6 PDL1 –0.053 


PDH7 PDL1 –0.079 


PDH8 PDL1 –0.037 


PDH9 PDL1 –0.047 


PDH10 PDL1 –0.030 


PDN1 PDL1 –0.066 


PDN2 PDL1 –0.058 


PDN3 PDL1 –0.046 


PD1 PDL1 –0.046 


PD2 PDL1 –0.047 


PD3 PDL1 –0.068 


PD4 PDL1 –0.046 


PD5 PDL1 –0.027 


PD6 PDL1 –0.067 


PD7 PDL1 –0.048 


PD8 PDL1 –0.012 


PD9 PDL1 –0.051 


PD10 PDL1 –0.041 


PD11 PDL1 –0.041 


PD12 PDL1 –0.050 


PD13 PDL1 –0.027 


PD14 PDL1 –0.026 


Sample 1 Sample 2 r 


PD15 PDL1 –0.049 


PD16 PDL1 –0.047 


PD17 PDL1 –0.064 


PD18 PDL1 –0.066 


PD19 PDL1 –0.064 


PDN1 PDL1 0.121 


PDN2 PDL1 0.094 


PDN3 PDL1 0.017 


PDN4 PDL1 0.071 


PDN5 PDL1 0.031 


PDN6 PDL1 0.051 


PDN7 PDL1 0.039 


PDN8 PDL1 0.038 


PDN9 PDL1 0.009 


PDN10 PDL1 0.039 


PDN11 PDL1 0.089 


PDN12 PDL1 0.034 


PDN13 PDL1 0.069 


PDN14 PDL1 0.037 


PDN15 PDL1 0.007 


PDN16 PDL1 0.020 


PDH1 PDL2 –0.019 


PDH2 PDL2 –0.024 


PDH3 PDL2 –0.023 


PDH4 PDL2 –0.042 


PDH5 PDL2 –0.050 


PDH6 PDL2 –0.059 


PDH7 PDL2 –0.034 


PDH8 PDL2 –0.054 


PDH9 PDL2 –0.045 


PDH10 PDL2 –0.069 


PDN1 PDL2 –0.068 


PDN2 PDL2 –0.045 


PDN3 PDL2 –0.033 


PD1 PDL2 –0.058 


PD2 PDL2 –0.055 


PD3 PDL2 –0.058 


PD4 PDL2 –0.053 


PD5 PDL2 –0.043 


PD6 PDL2 –0.050 


PD7 PDL2 –0.066 


PD8 PDL2 –0.057 


PD9 PDL2 –0.058 







Sample 1 Sample 2 r 


PD10 PDL2 –0.040 


PD11 PDL2 –0.058 


PD12 PDL2 –0.044 


PD13 PDL2 –0.054 


PD14 PDL2 –0.064 


PD15 PDL2 –0.060 


PD16 PDL2 –0.052 


PD17 PDL2 –0.055 


PD18 PDL2 –0.058 


PD19 PDL2 –0.060 


PDN1 PDL2 0.088 


PDN2 PDL2 0.070 


PDN3 PDL2 0.054 


PDN4 PDL2 0.089 


PDN5 PDL2 0.019 


PDN6 PDL2 0.092 


PDN7 PDL2 0.017 


PDN8 PDL2 0.080 


PDN9 PDL2 0.052 


PDN10 PDL2 0.066 


PDN11 PDL2 0.050 


PDN12 PDL2 0.044 


PDN13 PDL2 –0.021 


PDN14 PDL2 0.052 


PDN15 PDL2 0.022 


PDN16 PDL2 0.046 


PDL1 PDL2 0.098 


PDH1 PDL3 –0.054 


PDH2 PDL3 –0.059 


PDH3 PDL3 –0.036 


PDH4 PDL3 –0.039 


PDH5 PDL3 –0.021 


PDH6 PDL3 –0.047 


PDH7 PDL3 –0.056 


PDH8 PDL3 –0.047 


PDH9 PDL3 –0.025 


PDH10 PDL3 –0.046 


PDN1 PDL3 –0.069 


PDN2 PDL3 –0.071 


Sample 1 Sample 2 r 


PDN3 PDL3 –0.012 


PD1 PDL3 –0.046 


PD2 PDL3 –0.056 


PD3 PDL3 –0.043 


PD4 PDL3 –0.045 


PD5 PDL3 –0.020 


PD6 PDL3 –0.056 


PD7 PDL3 –0.067 


PD8 PDL3 –0.063 


PD9 PDL3 –0.058 


PD10 PDL3 –0.050 


PD11 PDL3 –0.057 


PD12 PDL3 –0.053 


PD13 PDL3 –0.053 


PD14 PDL3 –0.052 


PD15 PDL3 –0.045 


PD16 PDL3 –0.059 


PD17 PDL3 –0.047 


PD18 PDL3 –0.064 


PD19 PDL3 –0.055 


PDN1 PDL3 0.129 


PDN2 PDL3 0.046 


PDN3 PDL3 0.032 


PDN4 PDL3 0.022 


PDN5 PDL3 0.052 


PDN6 PDL3 0.027 


PDN7 PDL3 0.011 


PDN8 PDL3 0.002 


PDN9 PDL3 0.032 


PDN10 PDL3 0.000 


PDN11 PDL3 0.074 


PDN12 PDL3 0.034 


PDN13 PDL3 0.054 


PDN14 PDL3 0.016 


PDN15 PDL3 0.028 


PDN16 PDL3 0.040 


PDL1 PDL3 0.127 


PDL2 PDL3 0.089 


 


 


 







 


Table S20. Pairwise genetic relatedness (r) among Samae Dam chicken populations derived from the 


Department of Livestock, Uthai Thani (SD1) and the Sanhawat Farm, Uthai Thani (SD2) 


Sample 1 Sample 2 r 


SDM1 SDM2 0.143 


SDM1 SDM3 0.084 


SDM2 SDM3 0.075 


SDM1 SDM4 0.074 


SDM2 SDM4 0.093 


SDM3 SDM4 0.059 


SDM1 SDM5 0.054 


SDM2 SDM5 0.120 


SDM3 SDM5 0.052 


SDM4 SDM5 0.064 


SDM1 SDM6 0.092 


SDM2 SDM6 0.123 


SDM3 SDM6 0.134 


SDM4 SDM6 0.077 


SDM5 SDM6 0.127 


SDM1 SDM7 0.090 


SDM2 SDM7 0.071 


SDM3 SDM7 0.095 


SDM4 SDM7 0.067 


SDM5 SDM7 0.108 


SDM6 SDM7 0.098 


SDM1 SDM8 0.101 


SDM2 SDM8 0.062 


SDM3 SDM8 0.072 


SDM4 SDM8 0.051 


SDM5 SDM8 0.048 


SDM6 SDM8 0.079 


SDM7 SDM8 0.240 


SDM1 SDM9 –0.009 


SDM2 SDM9 0.007 


SDM3 SDM9 –0.015 


SDM4 SDM9 0.010 


SDM5 SDM9 0.016 


SDM6 SDM9 –0.015 


SDM7 SDM9 0.015 


SDM8 SDM9 –0.023 


SDM1 SDM10 0.015 


SDM2 SDM10 0.017 


SDM3 SDM10 0.007 


SDM4 SDM10 0.026 


Sample 1 Sample 2 r 


SDM5 SDM10 0.003 


SDM6 SDM10 –0.012 


SDM7 SDM10 –0.009 


SDM8 SDM10 0.022 


SDM9 SDM10 0.232 


SDM1 SDFM1 –0.022 


SDM2 SDFM1 –0.041 


SDM3 SDFM1 –0.030 


SDM4 SDFM1 –0.018 


SDM5 SDFM1 –0.045 


SDM6 SDFM1 –0.052 


SDM7 SDFM1 –0.056 


SDM8 SDFM1 –0.015 


SDM9 SDFM1 –0.003 


SDM10 SDFM1 0.041 


SDM1 SDFM2 –0.045 


SDM2 SDFM2 –0.054 


SDM3 SDFM2 –0.026 


SDM4 SDFM2 –0.035 


SDM5 SDFM2 –0.035 


SDM6 SDFM2 –0.026 


SDM7 SDFM2 –0.033 


SDM8 SDFM2 –0.046 


SDM9 SDFM2 –0.027 


SDM10 SDFM2 –0.021 


SDFM1 SDFM2 0.124 


SDM1 SDFM3 –0.039 


SDM2 SDFM3 –0.054 


SDM3 SDFM3 –0.041 


SDM4 SDFM3 –0.029 


SDM5 SDFM3 –0.044 


SDM6 SDFM3 –0.043 


SDM7 SDFM3 –0.052 


SDM8 SDFM3 –0.040 


SDM9 SDFM3 –0.017 


SDM10 SDFM3 –0.022 


SDFM1 SDFM3 0.101 


SDFM2 SDFM3 0.157 


SDM1 SDFM4 –0.026 


SDM2 SDFM4 –0.045 







Sample 1 Sample 2 r 


SDM3 SDFM4 –0.008 


SDM4 SDFM4 –0.021 


SDM5 SDFM4 –0.042 


SDM6 SDFM4 –0.020 


SDM7 SDFM4 –0.052 


SDM8 SDFM4 –0.040 


SDM9 SDFM4 –0.012 


SDM10 SDFM4 –0.007 


SDFM1 SDFM4 0.116 


SDFM2 SDFM4 0.135 


SDFM3 SDFM4 0.105 


SDM1 SDFM5 –0.021 


SDM2 SDFM5 –0.049 


SDM3 SDFM5 –0.012 


SDM4 SDFM5 –0.011 


SDM5 SDFM5 –0.025 


SDM6 SDFM5 –0.011 


SDM7 SDFM5 –0.046 


SDM8 SDFM5 –0.024 


SDM9 SDFM5 0.011 


SDM10 SDFM5 –0.005 


SDFM1 SDFM5 0.003 


SDFM2 SDFM5 –0.002 


SDFM3 SDFM5 –0.004 


SDFM4 SDFM5 0.027 


SDM1 SDFM6 –0.055 


SDM2 SDFM6 –0.043 


SDM3 SDFM6 –0.018 


SDM4 SDFM6 –0.041 


SDM5 SDFM6 –0.050 


SDM6 SDFM6 –0.049 


SDM7 SDFM6 –0.062 


SDM8 SDFM6 –0.052 


SDM9 SDFM6 –0.010 


SDM10 SDFM6 –0.027 


SDFM1 SDFM6 0.057 


SDFM2 SDFM6 0.010 


SDFM3 SDFM6 –0.011 


SDFM4 SDFM6 0.002 


SDFM5 SDFM6 0.175 


SDM1 SDFM7 –0.052 


SDM2 SDFM7 –0.069 


SDM3 SDFM7 –0.039 


Sample 1 Sample 2 r 


SDM4 SDFM7 –0.037 


SDM5 SDFM7 –0.049 


SDM6 SDFM7 –0.046 


SDM7 SDFM7 –0.069 


SDM8 SDFM7 –0.055 


SDM9 SDFM7 0.003 


SDM10 SDFM7 –0.017 


SDFM1 SDFM7 0.012 


SDFM2 SDFM7 –0.005 


SDFM3 SDFM7 0.012 


SDFM4 SDFM7 –0.001 


SDFM5 SDFM7 0.178 


SDFM6 SDFM7 0.167 


SDM1 SDFM8 –0.039 


SDM2 SDFM8 –0.034 


SDM3 SDFM8 0.024 


SDM4 SDFM8 –0.029 


SDM5 SDFM8 –0.043 


SDM6 SDFM8 –0.045 


SDM7 SDFM8 –0.032 


SDM8 SDFM8 –0.037 


SDM9 SDFM8 –0.030 


SDM10 SDFM8 –0.043 


SDFM1 SDFM8 –0.007 


SDFM2 SDFM8 –0.008 


SDFM3 SDFM8 0.018 


SDFM4 SDFM8 –0.002 


SDFM5 SDFM8 0.002 


SDFM6 SDFM8 0.009 


SDFM7 SDFM8 0.007 


SDM1 SDFM9 –0.038 


SDM2 SDFM9 –0.055 


SDM3 SDFM9 –0.027 


SDM4 SDFM9 0.008 


SDM5 SDFM9 –0.042 


SDM6 SDFM9 –0.049 


SDM7 SDFM9 –0.051 


SDM8 SDFM9 –0.031 


SDM9 SDFM9 –0.042 


SDM10 SDFM9 –0.028 


SDFM1 SDFM9 0.014 


SDFM2 SDFM9 0.020 


SDFM3 SDFM9 0.035 







Sample 1 Sample 2 r 


SDFM4 SDFM9 0.020 


SDFM5 SDFM9 0.011 


SDFM6 SDFM9 –0.013 


SDFM7 SDFM9 0.009 


SDFM8 SDFM9 0.157 


SDM1 SDFM10 –0.041 


SDM2 SDFM10 –0.048 


SDM3 SDFM10 –0.030 


SDM4 SDFM10 –0.030 


SDM5 SDFM10 –0.045 


SDM6 SDFM10 –0.044 


SDM7 SDFM10 –0.047 


SDM8 SDFM10 –0.050 


SDM9 SDFM10 –0.047 


SDM10 SDFM10 –0.040 


SDFM1 SDFM10 0.003 


SDFM2 SDFM10 0.000 


SDFM3 SDFM10 0.007 


SDFM4 SDFM10 0.000 


SDFM5 SDFM10 –0.015 


SDFM6 SDFM10 –0.031 


SDFM7 SDFM10 0.069 


SDFM8 SDFM10 0.142 


SDFM9 SDFM10 0.195 


SDM1 SD1 –0.124 


SDM2 SD1 –0.124 


SDM3 SD1 –0.124 


SDM4 SD1 –0.109 


SDM5 SD1 –0.120 


SDM6 SD1 –0.119 


SDM7 SD1 –0.133 


SDM8 SD1 –0.131 


SDM9 SD1 –0.123 


SDM10 SD1 –0.127 


SDFM1 SD1 –0.147 


SDFM2 SD1 –0.126 


SDFM3 SD1 –0.144 


SDFM4 SD1 –0.135 


SDFM5 SD1 –0.142 


SDFM6 SD1 –0.134 


SDFM7 SD1 –0.135 


SDFM8 SD1 –0.131 


SDFM9 SD1 –0.131 


Sample 1 Sample 2 r 


SDFM10 SD1 –0.126 


SDM1 SD2 –0.125 


SDM2 SD2 –0.116 


SDM3 SD2 –0.125 


SDM4 SD2 –0.104 


SDM5 SD2 –0.125 


SDM6 SD2 –0.132 


SDM7 SD2 –0.140 


SDM8 SD2 –0.125 


SDM9 SD2 –0.123 


SDM10 SD2 –0.128 


SDFM1 SD2 –0.119 


SDFM2 SD2 –0.119 


SDFM3 SD2 –0.115 


SDFM4 SD2 –0.119 


SDFM5 SD2 –0.119 


SDFM6 SD2 –0.073 


SDFM7 SD2 –0.113 


SDFM8 SD2 –0.125 


SDFM9 SD2 –0.125 


SDFM10 SD2 –0.121 


SD1 SD2 0.399 


SDM1 SD3 –0.145 


SDM2 SD3 –0.136 


SDM3 SD3 –0.145 


SDM4 SD3 –0.128 


SDM5 SD3 –0.145 


SDM6 SD3 –0.158 


SDM7 SD3 –0.153 


SDM8 SD3 –0.141 


SDM9 SD3 –0.127 


SDM10 SD3 –0.124 


SDFM1 SD3 –0.132 


SDFM2 SD3 –0.139 


SDFM3 SD3 –0.135 


SDFM4 SD3 –0.139 


SDFM5 SD3 –0.127 


SDFM6 SD3 –0.097 


SDFM7 SD3 –0.124 


SDFM8 SD3 –0.122 


SDFM9 SD3 –0.094 


SDFM10 SD3 –0.125 


SD1 SD3 0.349 







Sample 1 Sample 2 r 


SD2 SD3 0.402 


SDM1 SD4 –0.129 


SDM2 SD4 –0.135 


SDM3 SD4 –0.129 


SDM4 SD4 –0.121 


SDM5 SD4 –0.142 


SDM6 SD4 –0.136 


SDM7 SD4 –0.157 


SDM8 SD4 –0.142 


SDM9 SD4 –0.115 


SDM10 SD4 –0.120 


SDFM1 SD4 –0.115 


SDFM2 SD4 –0.115 


SDFM3 SD4 –0.110 


SDFM4 SD4 –0.090 


SDFM5 SD4 –0.110 


SDFM6 SD4 –0.110 


SDFM7 SD4 –0.108 


SDFM8 SD4 –0.133 


SDFM9 SD4 –0.133 


SDFM10 SD4 –0.129 


SD1 SD4 0.483 


SD2 SD4 0.448 


SD3 SD4 0.541 







Table S21. The results of analysis of molecular variance (AMOVA) of Pradu Hang Dam (PDH) and 


Samae Dam (SD) chickens based on 28 microsatellites loci. 


Breeds Source of variation d.f. 
Sum of 


squares 


Variance 


component 


Percentage of 


variance 


Samae 


Dam 


Among populations 1 66.958 4.565 29% 


Among Individuals 


within populations 
22 134.000 0.000 0% 


Within individuals 24 274.000 11.417 71% 


Total 47 401.917 30.442 100% 


Pradu 


Dang Dam 


Among populations 4 267.116 3.065 24% 


Among Individuals 


within populations 
46 492.767 1.028 8% 


Within individuals 51 441.500 8.657 68% 


Total 101 1201.382 12.749 100% 


 


 


 


 


 


  







Table S22. Results of pairwise Nei’s genetic distance (D) among Pradu Hang Dam chicken derived 


from Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), 


Nonthaburi (PDH5), and Samae Dam chicken derived from Department of Livestock Uthai Thani 


(SD1), and Sanhawat Farm Uthai Thani (SD2) based on 28 microsatellite loci 


Nei’s D SD1 SD2 PDH1 PDH2 PDH3 PDH4 PDH5 


SD1 0.000       


SD2 1.236 0.000      


PDH1 1.580 1.895 0.000     


PDH2 1.694 1.253 2.549 0.000    


PDH3 0.922 1.063 1.886 1.398 0.000   


PDH4 1.432 1.249 1.281 1.536 1.295 0.000  


PDH5  1.616 1.209 1.357 1.769 1.330 0.301 0.000 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Table S23. Pairwise population differentiation (FST) between Pradu Hang Dam chicken derived from 


Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), 


Nonthaburi (PDH5), and Samae Dam chicken derived from Department of Livestock Uthai Thani 


(SD1), and Sanhawat Farm Uthai Thani (SD2) populations based on 28 microsatellite loci. 


FST SD1 SD2 PDH1 PDH2 PDH3 PDH4 PDH5 


SD1 0.000 
      


SD2 0.360* 0.000 
     


PDH1 0.307* 0.440* 0.000 
    


PDH2 0.287* 0.340ns 0.351* 0.000 
   


PDH3 0.211* 0.237* 0.268* 0.183* 0.000 
  


PDH4 0.301* 0.390* 0.302* 0.306* 0.260* 0.000 
 


PDH5 0.282* 0.371* 0.292* 0.279* 0.213* 0.043ns 0.000 


* p-value <0.05. ns, not significant.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Table S24. Current migration rates among populations of Pradu Hang Dam chickens derived from 


Phitsanulok 1 (PDH1), Phitsanulok 2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), and 


Nonthaburi (PDH5) (populations), and Samae Dam chickens derived from Department of Livestock 


Uthai Thani (SD1) and Sanhawat Farm Uthai Thani (SD2) (populations) based on 28 microsatellite loci 


generated by BayesAss 


Origin Destination 
Posterior mean of 


migration rates 
SD 


SD1 SD1 0.920 0.026 


SD2 SD1 0.012 0.012 


PDH1 SD1 0.012 0.012 


PDH2 SD1 0.012 0.012 


PDH3 SD1 0.012 0.012 


PDH4 SD1 0.012 0.012 


PDH5 SD1 0.012 0.012 


SD1 SD2 0.030 0.028 


SD2 SD2 0.818 0.048 


PDH1 SD2 0.030 0.027 


PDH2 SD2 0.030 0.028 


PDH3 SD2 0.030 0.028 


PDH4 SD2 0.030 0.028 


PDH5 SD2 0.030 0.028 


SD1 PDH1 0.020 0.018 


SD2 PDH1 0.019 0.018 


PDH1 PDH1 0.883 0.038 


PDH2 PDH1 0.020 0.019 


PDH3 PDH1 0.020 0.019 


PDH4 PDH1 0.020 0.019 


PDH5 PDH1 0.020 0.019 


SD1 PDH2 0.033 0.030 


SD2 PDH2 0.134 0.049 


PDH1 PDH2 0.033 0.030 


PDH2 PDH2 0.700 0.030 


PDH3 PDH2 0.033 0.030 


PDH4 PDH2 0.033 0.030 


PDH5 PDH2 0.033 0.030 


SD1 PDH3 0.013 0.012 


SD2 PDH3 0.013 0.012 


PDH1 PDH3 0.013 0.012 


PDH2 PDH3 0.013 0.013 


PDH3 PDH3 0.923 0.027 


PDH4 PDH3 0.013 0.012 


PDH5 PDH3 0.013 0.012 


SD1 PDH4 0.015 0.014 


SD2 PDH4 0.015 0.014 


PDH1 PDH4 0.015 0.014 


PDH2 PDH4 0.015 0.014 


PDH3 PDH4 0.014 0.014 


PDH4 PDH4 0.913 0.030 







Origin Destination 
Posterior mean of 


migration rates 
SD 


PDH5 PDH4 0.014 0.014 


SD1 PDH5 0.033 0.030 


SD2 PDH5 0.033 0.030 


PDH1 PDH5 0.034 0.030 


PDH2 PDH5 0.033 0.030 


PDH3 PDH5 0.034 0.030 


PDH4 PDH5 0.133 0.049 


PDH5 PDH5 0.700 0.030 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Table S25. Bayesian estimates of mutation-scaled effective population sizes (Θ) and asymmetric 


migration rates (M) among Pradu Hang Dam chicken derived from Phitsanulok 1 (PDH1), Phitsanulok 


2 (PDH2), Chiang Mai (PDH3), Nakhon Pathom (PDH4), Nonthaburi (PDH5), and Samae Dam 


chicken derived from Department of Livestock Uthai Thani (SD1), and Sanhawat Farm Uthai Thani 


(SD2) based on 28 microsatellite loci generated in MIGRATE-N 


Parameter 2.5% 25% Mode 75% 97.5% 


Θ_SD1 0.000 0.000 0.001 0.001 0.003 


Θ_SD2 0.000 0.000 0.000 0.001 0.002 


Θ_PDH1 0.096 0.098 0.099 0.099 0.100 


Θ_PDH2 0.000 0.000 0.001 0.001 0.002 


Θ_PDH3 0.000 0.000 0.000 0.001 0.002 


Θ_PDH4 0.000 0.000 0.000 0.001 0.002 


Θ_PDH5 0.000 0.000 0.001 0.002 0.003 


M_SD2->SD1 0.000 1.330 7.000 12.670 23.330 


M_PDH1->SD1 0.000 7.330 15.000 22.000 32.000 


M_PDH2->SD1 0.000 5.330 12.330 18.670 28.670 


M_PDH3->SD1 0.000 1.330 7.670 13.330 24.000 


M_PDH4->SD1 0.000 3.330 10.330 16.670 28.000 


M_PDH5->SD1 0.000 2.670 9.000 14.670 25.330 


M_SD1->SD2 5.330 45.330 57.000 68.000 80.000 


M_PDH1->SD2 2.670 14.000 22.330 30.000 42.670 


M_PDH2->SD2 0.000 1.330 7.670 13.330 24.670 


M_PDH3->SD2 0.000 2.670 9.670 15.330 27.330 


M_PDH4->SD2 0.000 0.000 2.330 8.670 20.000 


M_PDH5->SD2 0.000 2.670 9.000 14.670 24.670 


M_SD1->PDH1 0.000 2.670 9.000 14.670 24.670 


M_SD2->PDH1 2.670 12.670 20.330 28.000 37.330 


M_PDH2->PDH1 0.000 2.670 9.670 15.330 28.000 


M_PDH3->PDH1 0.000 8.000 15.670 22.670 32.000 


M_PDH4->PDH1 0.000 7.330 15.000 22.000 31.330 


M_PDH5->PDH1 0.000 4.670 11.670 18.000 27.330 


M_SD1->PDH2 178.000 241.330 255.000 271.330 298.670 


M_SD2->PDH2 51.330 65.330 75.670 84.670 116.000 


M_PDH1->PDH2 0.000 0.000 8.330 20.670 30.670 


M_PDH3->PDH2 740.000 759.330 777.670 796.670 881.330 


M_PDH4->PDH2 116.000 140.670 150.330 159.330 177.330 


M_PDH5->PDH2 57.330 82.000 91.670 102.000 132.000 


M_SD1->PDH3 0.000 8.000 18.330 28.670 58.000 


M_SD2->PDH3 0.000 4.000 10.330 16.670 26.670 


M_PDH1->PDH3 0.000 7.330 15.000 22.000 33.330 


M_PDH2->PDH3 77.330 88.670 97.670 106.670 118.000 


M_PDH4->PDH3 122.670 142.670 155.670 168.000 226.000 


M_PDH5->PDH3 34.000 50.000 59.000 66.670 81.330 


M_SD1->PDH4 6.000 17.330 25.000 33.330 44.670 


M_SD2->PDH4 0.000 2.000 8.330 14.000 24.000 


M_PDH1->PDH4 0.000 8.670 16.330 23.330 32.670 


M_PDH2->PDH4 0.000 3.330 10.330 16.000 27.330 


M_PDH3->PDH4 0.000 19.330 35.000 44.000 62.670 







Parameter 2.5% 25% Mode 75% 97.5% 


M_PDH5->PDH4 0.000 7.330 15.000 22.000 33.330 


M_SD1->PDH5 0.000 8.670 16.330 23.330 32.670 


M_SD2->PDH5 0.000 7.330 15.000 22.000 30.670 


M_PDH1->PDH5 0.000 8.670 17.000 24.670 36.670 


M_PDH2->PDH5 9.330 24.000 35.000 46.670 90.670 


M_PDH3->PDH5 6.670 13.330 27.000 40.000 47.330 


M_PDH4->PDH5 255.330 302.670 322.330 339.330 357.330 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Table S26. The effective number of immigrants (Nm) from population i into population j per 


generation generated in MIGRATE-N. 


i              


j 
SD1 SD2 PDH1 PDH2 PDH3 PDH4 PDH5 


SD1  0.000 0.222 0.040 0.000 0.000 0.004 


SD2 0.001  0.501 0.012 0.000 0.000 0.004 


PDH1 0.002 0.000  0.001 0.000 0.000 0.004 


PDH2 0.002 0.000 0.238  0.002 0.000 0.008 


PDH3 0.001 0.000 0.386 0.122  0.000 0.007 


PDH4 0.002 0.000 0.370 0.024 0.004  0.078 


PDH5 0.001 0.000 0.288 0.014 0.001 0.000  


SD1, Samae Dam (Department of livestock Uthai Thani); SM2, Samae Dam (Sanhawat Farm Uthai 


Thani); PDH1,= Pradu Hang Dam (Phitsanulok 1); PDH2, Pradu Hang Dam (Phitsanulok 2);PDH3, 


Pradu Hang Dam (Chiang Mai); PDH4, Pradu Hang Dam (Nakhon Pathom); PDH5,Pradu Hang Dam 


(Nonthaburi) 


 





