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Study of genetic diversity of Thai native buffaloes using

mitochondrial DNA marker
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ABSTRACT

The aim of this study was to study diversity
and genetic classification of Thai native buffaloes
using mitochondrial DNA marker. From 165 buffaloes
of 6 different habitats of Thailand represented by
Chaingrai (C, n=30), Khon Kaen (K, n=39), Surin
(S, n=29), Uthaithani (U, n=26), Nakhon Si Thammarat
(N, n=17) and Trang province (T, n=24), 300 bp
fragments of mtDNA (D-loop) were successfully
amplified. Analysis of mtDNA (D-loop) sequences
revealed 7 different haplotypes resulting from 32
polymorphic sites and one insertion-deletion. This
result showed that Thai native buffaloes have
flourishing of genetic diversity. The phylogenetic
tree analysis from Nei's genetic distance and
characteristics of habitat revealed that Thai native
buffaloes could be classified into 3 groups: (1)
mountain buffalo: the Chiangrai native buffaloes, (2)
ocean buffalo: the Trang native buffaloes, and (3)
river basin buffalo: the Khon Kaen, Surin, Uthaithani,
Nakhon Si Thammarat native buffaloes. The analysis
of genetic structure showed moderate genetic
differentiation between six groups (Gst = 0.257). The
information generated by this study will greatly aid
in the establishment of effective breeding programs

and conservation genetics of Thai native buffaloes.
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Table 1  The characteristics of 6 habitats of Thai native buffaloes.
Habitat Common Geography Specification
name

Mae Chan, Mountain Plateau surface, - height above sea level about

Chiang Rai buffalo mountainous terrain 410-580 meters
- source of feed is natural grassland
and leaves (e.g. bamboo leaf)
- management is grazing in natural
grassland

Ban Pai, River basin  Chi, Phong and Sern - height above sea level about

Khon Kaen buffalo river basin area, flat 100-200 meters

Surin livestock Breeding
and Research Center,

Surin

Nong Khayang,
Uthaithani

Thung Yai, Nakhon Si

Thammarat

Koh Sukorn, Trang

River basin
buffalo

River basin
buffalo

River basin
buffalo

Ocean
buffalo

river plains

Chi river basin

area

Chao Phraya river

basin area, plains

The shore of the
Gulf of Thailand,
rugged hilly
forest area
Sub-continental
land surrounded

by water

- source of feed is natural grassland
and straw

- management is grazing in natural
grassland

- height above sea level about 100-
200 meters

- source of feed is concentrate and
natural grassland

- management is grazing in natural
grassland and housing

- height above sea level about 120-
170 meters

- source of feed is natural grassland
and rice straw

- management is grazing in natural
grassland

- source of feed is natural grassland
- management is grazing in natural

grassland

- source of feed is natural grassland and
water grass (e.g. lotus and sea grass)
- management is grazing in natural

grassland
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Figure 1 Polymorphic nucleotide sites for 7 D-loop haplotypes observed in 165 Thai native buffaloes
compared with Bos Taurus (GenBank accession number AF309773) and swamp buffalo (Bubulas

Bubalis, GenBank accession number NC_006295). r = Aor G, m=A or Candy = C or T.
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Figure 2 Hpyl188III restriction pattern of the PCR amplified mtDNA (D-loop) of Thai native buffaloes.

Lane M, 50 bp DNA ladder (Promega); Lane 1, deletion; Lane 2, insertion. (14 bp fragment was

invisible).

Table 2  Percentage distribution of mtDNA (D-loop) by using restriction enzyme Hpyl188IIl in 6 Thai
native buffalo populations (Chiang Rai, C; Khon Kaen, K; Surin, S; Uthaithani, U; Nakhon Si
Thammarat, N and Trang, T)

Pattern Location
C K U N T
1 63.33 10.26 6.90 26.92 0.00 0.00
2 3.33 10.26 6.90 3.85 0.00 8.33
3 0.00 5.13 0.00 7.69 0.00 58.33
4 3.33 28.21 82.76 26.92 35.29 0.00
5 10.00 20.51 0.00 3.85 58.82 0.00
6 20.00 7.69 3.45 30.77 5.88 8.33
7 0.00 17.95 0.00 0.00 0.00 25.00
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Table 8 Nei's genetic distance between six Thai native buffalo populations: Chiangrai (C), Khon Kaen
(K), Surin (S) Uthaithani (U), Nakhon Si Thammarat (N) and Trang (T)
C K S U N T
C 0.000
K 0.366 0.000
S 0.592 0.105 0.000
U 0.186 0.041 0.121 0.000
N 0.701 0.088 0.186 0.228 0.000
T 0.507 0.266 0.605 0.289 0.613 0.000
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Figure 3 Phylogenetic tree of six Thai native buffalo populations: Chiangrai, Khon Kaen, Surin, Uthaithani,

Nakhon Si Thammarat and Trang



& v
nuansin Wen13u uaznue

= ' = dy A @ o =)
A9 (1) NANNITUBNUINDIWIHIAUATATTITNIY
Fd
a J ' 3 '
Suns vouunu uazgiesil (2) ngunszionu
A @ % o U A dy A
WONIIHIAANTY LA (3) NRUNTSUBWULNDI
Y v A 2 Y Y o 1 9
M IAFe510 391k BANADINUNITIANQNAIY
. . Y
phylogenetic tree (Figure 4) 1ANANITNANDILL Al
< v =} d’, A o Y I
MUN ﬂﬁzuawumﬂﬂm mﬁmmuﬂ"lmﬂu 3
' ] o I
gy 9 m1‘iﬂuﬂﬂL‘}Juummﬂummmmu
[ o J
mslsulyaiugaelal

Thai J. Genet. 2010, 3(2) : 149-159 157

v v Jd Y
MINA UANN “NWUFVBINIZHZHIIMIN U
o J a d
NIINAUMIZIZNIYANM A3
4 v o & ' ' )
WemAMW “WRUT Y IMTZoE H NI U
@ 1 a o
NITUAVAITLILNYUA A5 (geographic distance)
Y
1 1 @ @ @ o aa
WUNAW 2 T Tudany “uwusiune oa
1 A dy d' =
(P < 0.1 1ag r = 0.407) &t A9NNITUaNUN Al
a P @ 1 = o Yo
szogngiam asnveny  denlinamli “ad
peazurad  NANNUANANNINHUTATTNAUAY
Y Y] Y] 1 o
TUdre  Tuvazi@eddy  annsiany “uwus
yad 1o . o
i AU NAING  (Figure 5) 69A9WUNS

-l r-=

-2 -1

0 1

Figure 4 Principle component analysis plot from individual genetics of six Thai native buffalo populations:

Chiangrai (C), Khon Kaen (K), Surin (S) Uthaithani (U), Nakhon Si Thammarat (N) and Trang (T).
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Figure 5 Scatter plot between geographic distance (kilometer) and genetic distance (Nei’s distance) by

mitochondrial DNA marker in six Thai native buffaloes.
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