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Analysis of molecular variance (AMOVA) Wi oUszLT uARY
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TUsunsa POPTREE2 (Takezaki et al, 2010) 911 witin1s
Taszilasasteesuszainsaaelusunsy Structure 2.3
(Porras-Hurtado et al, 2013) 1agA15A AL 0 AU BIAN
Posterior probability Tuusiazads aelds1uaughves Markov
Chain Monte Carlo (MCMC) Tutas Burn-in $1u3u 20,000 Ass
AUEIESILINTIEN 20,000 ASS Mé’qmﬂﬂfuﬁﬁagaﬁiﬁlﬂmm
K munzausaeTuswnsy StructureSelector (Li & Liu, 2018)
LAYILATIEMIATIAS19UT291n5A8735 Principal component
analysis (PCoA) paelusinsu GenAlEx 6.5 (Peakall & Smouse,
2012)

NALAZITUNANTIVY
1) AIUNAINYAIIVOUAT DINUIETUAAUALAIIUEUUYSN I
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0.354+0.069 laglilunsiivihnissusiuainvigy A, B uaz C 1
A By 0.354+0.069, 0.318+0.085 Way 0.330+0.078
pua1su Tuvaed lunaannwasu PSU faad swvindu
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0.263+0.004 usifiAndesnitnisanelulsyunslafuiedve

Tneldip3owune Single nucleotide polymorphism (SNP) wae
Microsatellite Gslfnades H. iy 0.353 way 0.792 Auansu
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2) mslaneilazias wuszrnsiniumg

2.1) M3TAT TR LATIES 19UTEAINTA 83T Analysis of
molecular variance (AMOVA)

NNTIATIZIA Analysis of molecular variance (AMOVA)
WeUsvdiumnuususuiifatuneluiarsswinasyanns (Table
3) WUl AuLUsUTILT A aludszrnsinuaai nainaing
wUsUsaumeluuszannsgads 91 % uansliliiudinruainais
maiugnssululiunsdulvgfiied wd uwaidownnemiw
uanAaatug nssuluseiuseda Tuvasd nuanauuususiu
sewinaUsEensiies 9 % vesmnuuUsUsui e u muees
Usznns uanvindssnsliumduusasiiuiiduddirnuedend
Aumaiugnssuegas

2.2) msnadoulaseds 1sUsyrnsuagn1suu seenluy
Usennsgoy

91A Table 4 LLﬁﬂﬂIﬁLﬁuﬁﬂmﬁ‘U%Lﬁu@]’J’]ﬁJLLMﬂﬁf’NWN
ﬁuaﬁiimmﬂﬂﬂﬁmﬂiumﬂﬁ F (F-coefficient) dlefansanannen Fs
Gﬁl’al,ﬂumwuaﬂmsvmumsl,u gAUUIINANAA Hardy-Weinberg 84
Usznseon Tnurni azuan i anisanaswes Heterozygosity Tu
inmﬂﬁmavlﬁwaaul,uaammﬂmiwamaamm (Inbreeding) o
A1egluye -1 §4 0 INNsANEINUI mmaa Fis V89lA309MINEBY
mamlﬁuﬂﬂwﬂuﬂiummﬂﬂ LUARINWA 4 una T -
0.094+0.041 uansliliuitluussansgeeiinn Heterozygosity g
Twunsiiansuauidondn o a15aNaaINAULANFIVNG
NugNIIUsEMINUsEIInstey aglda For vnen For fiAsnn
0.05 wanedn Useansimnauandsmeiugnssuiudesinn mni
AENINT 0.05-0.15 wanedn Ussansiianuuananamnanugnssdly
SEAUUTUNANS MNHALNNIN 0.15 Wanei1 Usennsianuuaneng
MIRUINTINGS uazyndA1Innd1 0.25 LLam'iﬂUswmnsﬁmm
uAnAIMIeTugNIINg e (Nassiry et al, 2009) mmﬂmiﬂﬂm
WU Auade Fo veuniammnedunaliamintu 0.098+0.030 &
wanslmiuUsEnsinunduli azUsennsilaAnuuana v
Wugnssweglusziutunans lasanaumnesd adudumamnan
AMUUANG9TZNINUTEYINT 9.8 % Hazdn 90.2 % LANIINAIIM
unnaneelulsyeng LLaﬂalﬁLﬁudnﬂaﬂaJLLmﬂc-ﬂ'waﬁLﬁmsﬁumﬂé’ﬂﬁ
Weaneflavanusawenusznnsiniunseendulssnsees o
N15007@7 Fr mMummaamavmumimEleuumﬂama Hardly-
Weinberg yaUszannsyiavun Wm']ml,aaa Fwsuaqlmawmaau
wWadl AU 0.016+0.035 § awanslwiiuinfl nsanasves
Heterozygosity Liieaidnilaed so1al il sswedl aviliuszuns
Lﬁmmuaaﬂmﬂau@a Hardy-Weinberg

2.3) NMSNARBUAMNLANA 19TEWI19UIEBNT (Pairwise Fer
differentiation)

PMNMTIATRIRATLEEN NN IUTNTININAT Pairwise Fsr
(Table 5) svmindlaiunsivhnssausausnanvhsu A B C uag PSU
wuIdiinszeginameaiugnssueglug 0.007-0.129 Taeliuseann
s A uazvhiu C szepinamaiusnsstiosiian uazliiumsan
W93 B waw C flsgzrinamaiugnasusesann deuandlifivin
Irumsanvhda A B uag C fanalndBamaiugnssuiu luvasd
LAtumeaIniisy PSU fiszezvinameiugnssuantniunshsy B
undiqnsedas Ao Wiy Auay C auddu mslnddadumis
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fugnssuvesliunsnida AB way C duoadululdaniy
Ussmnsvantenafiudaiugnssuiinanunaaioaty el
Tomalunsuanasuiugnssussvinsussunsle luvagitliiung
9nvhdu PSU ulssmnnafifinadsuuussuulin Ssormdmaly
msmﬂmwmﬂmmﬂawwuﬁﬂismvmwm gynsliumaansy
AB uaz C Bnvtsdfefunumadndonuazysulseiusiiunnsinatu 3 3
dwalilaussanysu PSU mwmwmmuqmmmammqmau
i

2.8) MINATIRANUFUNUTNITUENTTU (Phylogenetic
tree)

PSU

e A

(@]

0.02
Figure 1 Neighbor-joining (NJ) tree of Betong chicken population

from different locations. A = Betong Pikunthong chickens from
Pikun Thong Royal Development Study Centre, Narathiwat
Province, B = Betong chickens from model farm, Yala Province, C
= Betong chickens from Bo Namron farm, Yala Province, PSU =
Betong chickens from Animal Production Innovation and
Management Division, Faculty of Natural resources, Prince of
Songkla University (PSU).

PNHAMTIAT PN USTUENTIY (Phylogenetic
tree) INAITLHLU INIIN Uug N35UA2835 Neighbor-joining (NJ)
(Flgure 1) wWuin ‘Uiu“mﬂiiﬂLUm‘wvl,ﬂV]Wﬂ’]ii’JUi’JmJ’l‘\]’]ﬂWﬁNWﬂ 4
uwnasilannsasuuneendu 2 nau e lnkumannnvihsu PSU wae
Tnwumsainwsu A B wag C mmiwﬂswﬂﬂﬂﬂ WURNENTLLUNNDEN
Wu 2 ﬂamm]LﬂWUuLuaaﬁmmmLmﬂmwaawuﬂumﬂa g9lnlu
61 T,mstﬂ wasanvhiy PSU iduussrnnsiiia aﬂuvxhiuﬂgummi
Fnrans AMENSNYINTTITUMING NININGIS YASVAIUATUNS
F W TPEan §9dN1TIUTIINNUAE T WANA 19T wazuna i
ﬁwmawﬁﬁ'vugmmmLLUSUiaumwaﬂ’uqﬂismﬁ upneneniy 1Wuwa
mﬂLLmumiﬁ’mLﬁaﬂLLauU%’U‘inTuﬁ‘ﬁ wanAeL vausd liumeann
WSy A udszennsiiia m’l,uﬂ wgAnwINsnanNfinanes 7 a.
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Figure 2 Delta K values and population structure of Betong chicken breed
from difference location.
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Figure 3 Principal Component Analysis (PCoA) of Betong chicken population
from different locations. A = Betong Pikunthong chickens from Pikun Thong
Royal Development Study Centre, Narathiwat Province, B = Betong chickens
from model farm, Yala Province, C = Betong chickens from Bo Namron farm,
Yala Province, PSU = Betong chickens from Animal Production Innovation and
Management Division, Faculty of Natural resources, Prince of Songkla
University (PSU).
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Table 1 Chromosome, primer sequence, and size range of InDels marker
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Chr: Forward Reverse
No. Size range (bp) TA (C°)
Reference NCBI primer (3°-5°) primer (3’-5°)
1 1: 1515186483 agctattcagggagegeats ggatgcctgtttctggaaga 287-311 60
2 2:rs15953427 tctatcaggccttgcacctt ttacttgagggtecccaatc 254-282 58
3 4:r 516359295 tataaatggesteggteteg CacCaaaagcagaaatgcaa 281-305 58
4 4: rs16399900 ttecagcaaaagggaagatt tgeaggaatgcagcteacta 280-306 58
5 6: rs14570404 gctgttcacttegtcttec cgaggactgaaggaaatgaca 326-349 58
6 7:rs14622212 ttaaagccagcacacaatgc catccagcagtcagectttt 331-360 58
7 8:rs15908922 ttttcatgggtagttcattagaga atgctgccttccataactge 307-327 58
8 10: rs15572293 tgcacaaaactaatcttgctgtct ggtgttgtcaatcctgtttge 309-330 58
9 13: 1515695194 ggteggtaatccagtctctee cttcaggctcaacaggaacc 293-326 60
10 17: rs15027282 ccacaacgactcggttaagaa gtcattectgggaacctcat 287-315 60
Source: Maw et al. (2012).
Table 2 The genetic variability of Betong chicken populations from different farms
Population Number of Samples Ppoly Ho £+ SE He £ SE

A 15 0.857 0.333 + 0.068 0.354 + 0.069

B 15 0.714 0.400 + 0.112 0.318 + 0.085

C 15 0.857 0.362 + 0.088 0.330 + 0.074

PSU 15 0.571 0.210 + 0.085 0.194 + 0.078

Total 60 0.750+0.068 0.326 + 0.044 0.299 + 0.038

Ho = observed heterozygosity, He = expected heterozygosity, Ppo, = proportion of polymorphic loci, A = Betong Pikunthong chickens from Pikun Thong Royal

Development Study Centre, Narathiwat Province, B = Betong chickens from model farm, Yala Province, C = Betong chickens from Bo Namron farm, Yala Province,

PSU = Betong chickens from Animal Production Innovation and Management Division, Faculty of Natural resources, Prince of Songkla University (PSU).
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Table 3 AMOVA of Betong chicken breed was collected from different locations

Source df SS Variance component % of variation Fst P-value
Among population 3 13.275 0.111 9
Within population 116 127.433 1.099 91
Total 119 140.708 1.209 100 0.092 0.001
df= degree of freedom, SS= sum of squares, F: fixation index.
Table 4 F-coefficient for 7 polymorphic loci of Betong chicken breed collected from different locations
Locus Fis Fsr Fir
1 -0.055 0.009 -0.045
2 -0.070 0.084 0.020
3 0.008 0.120 0.127
4 -0.329 0.175 -0.097
5 -0.054 0.024 -0.029
7 -0.071 0.051 -0.017
8 -0.088 0.222 0.154
Mean+SD -0.094+0.041 0.098+0.030 0.016+0.035

Fis = deficiency of heterozygosity relative to the Hardy-Weinberg expectation, Fir = the overall inbreeding coefficient, Fsr = differentiation among populations.

Table 5 Pairwise Fsr of Betong chicken populations from different locations

Population A C PSU
A 0.000
B 0.057 0.000
C 0.007 0.044 0.000
PSU 0.104 0.129 0.079 0.000

A = Betong Pikunthong chickens from Pikun Thong Royal Development Study Centre, Narathiwat Province, B = Betong chickens from model farm, Yala

Province, C = Betong chickens from Bo Namron farm, Yala Province, PSU = Betong chickens from Animal Production Innovation and Management Division,

Faculty of Natural resources, Prince of Songkla University (PSU).
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ABSTRACT

Keyword
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This research aims to study the genetic diversity and population structure of the Betong
chicken breed collected from different locations: Betong Pikunthong chickens from Pikun
Thong Royal Development Study Centre, Narathiwat Province (A), Betong chickens from
model farm, Yala Province (B), Betong chickens from Bo Namron farm, Yala Province (C)
and Betong chickens from Animal Production Innovation and Management Division,
Faculty of Natural resources, Prince of Songkla University, Songkhla Province (PSU). A
total of 60 chickens were selected from Betong chicken breed populations. The samples were
analyzed by using 10 insertion-deletion (InDel) markers. This result reveals polymorphism
in 7 indels and it was found that the average of polymorphic loci (Ppoly) was 0.750+0.068.
According to the average expected heterozygosity (He) was 0.299+0.038. Analysis of
Molecular Variance (AMOVA) indicated that most of the variation was within the population
(91%). The genetic differences from the F-coefficient, we found that a slight reduction in
heterozygosity was observed in all populations (Fir=0.016+0.035), while in the
subpopulation was no inbreeding (Fis=-0.094+0.041), and moderate genetic differences were
found between populations (Fst=0.098+0.030). The analysis of genetic relationships using a
phylogenetic tree constructed with Neighbor-joining (NJ) revealed that Betong chicken
population from farms A, B, and C were genetically close. The Principal Component
Analysis (PcoA) and Structure analysis depicted that the studied samples can be divided into
two groups (AK=2). In conclusion, InDel markers could be used to indicate the genetic
structure of Betong chicken populations collected from different areas and may be applied to
study the future genetic analyses of other local chicken breeds.
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