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ABSTRACT: The management for preserving the local fish biodiversity should be concerned for
their genetic diversity. Therefore, the objective of this study was set up for evaluation of the genetic
variation of Garra cambodgiensis in the Wa River (a tributary of the upper Nan River watershed),
Bokluea district, Nan province, Thailand. We examined fin clip of G. cambodgiensis collected from
five locations in Wa River, comprising of 2 locations from Wa River (WSW and WPS) and 3 locations
from Mang River where is a tributary of Wa River (MPK, MNK and MHK) by collecting 48 samples
of each group. Using polymorphic microsatellite 5 loci. Genetic diversity of G. cambodgiensis which
means each allele per locus (4) ranging from 5.80 (WSW)-8.40 (MHK), effective number of allele (4 )
3.60 (WSW)-4.65(MNK), allelic richness (4 ) 5.69 (WSW)-8.16 (MHK), the observed heterozygosity
(H,) 0.622 (WSW)-0.720 (WPS) and the expected heterozygosity () 0.694 (WSW)-0.773 (MPK).
The observed genotypes were not significantly departed from the Hardy-Weinberg equilibrium in
all samples. We conclusively predicted that there are numerous of G. cambodgiensis and they were
spawned during the rainy season. Therefore, the juvenile were widely distributed causing high genetic
diversity of G. cambodgiensis. In addition, the low genetic diversity of the WSW was affected by the
distance and altitude as well. The genetic differentiation such as Global F estimated by the AMOVA
and F, were not significantly different. Whereas, the UPGMA also showed that some samples were
separated. In conclusion, the G. cambodgiensis in the Wa River was in a high genetic diversity and

genetic differentiation among these samples were not be able to detect.
Keywords: Stone lapping minnow (Garra cambodgiensis), Genetic variation, Microsatellite
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Table 1 Sampling locations of Garra cambodgiensis in Wa River

Location Code Note Elevation (MSL)
1 Wa River, Sawatai WSW Wa River 718
2 Wa River, Phasook WPS Wa River 485
3 Mang River, Phakub MPK Mang River 627
4 Mang River, Nakok MNK Mang River 610
5 Mang River, Huay Kua MHK Tributary of Mang River 590
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Figure 1 Locations of population samples of Garra cambodgiensis in Wa River (WSW and WPS)

and Mang River (MPK, MHK and MNK)

nsAtAgIzI luasl iR
ainABueAMEAE  Salt  extraction
AnulasaIndzees Aljlanabi and Martinez (1997)
Wnaaundwelnedfisengnldnefmesion
anlulnsuanmaladt 5 sawnds e GC203,
GC187 (mrgﬁﬁ‘ barAndy, 2557), GAR3, GARG
WAy GAR13 (Suetal., 2013) (Table 2) a17azane
Ndan5 10 Tulmsams Usznevumae Alduiemuuuy
1 Tulpsamns (AonsdnduLszanns 10 wlunsy
salulasams), 1X 1wwes Taadlalnslng
Wogwlm (ANTPs) 0.2 Nadlug, uwunilidannas
VLm’(MgCIQ 1.5 Nadalua, Iwaiwas Forward waz
Reverse aehgar 0.2 lulmslua way Taq
Polymerase 0.12 lulnsams (Vivantils; 5 Tulmsnsu
salulpsdng)  dpansresniniiuang i

dsgnavlddan 5 Anans e 1. quuug vl
AsFB U LENaaNANN (Denaturation) 94
IANTAEYA WIW 2 WIT eI 1 TeU 2.
gUnnil 94 BNATALTEA W 30 AT grunail
nlwfiwasuniniziuananiduiesssuduiunn
Infes (annealing temperature; Ta) 54 89AN
waiea WiW 30 AW wargmuu)RN Tag
Polymerase ~ anxsndanananiaue ianysn]
WuAduedulng (extension Temperature) 72
B9ATATRIA WU 30 FNT ANUIN 40 TRL LAY
3. QRUMQH 72 BaAniTalEEs U1 5 U1 AU 1
291 MAIRNTUENNANAANT BN TN LeNAEWe R
Huumsneiu faematinBudninsWsdadu 6%
denaturing polyacrylamide gel FInElLATRIBLAN
TnsIWsiauwFa (SCIE-PLAS SEQ3341, United



KHON KAEN AGR. J. 48 (1) : 55-66 (2020)./doi:10.14456/kaj.2020.6 59

Kingdom) flanaldulamieinaiia Silver staining
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FuwvteufareeafuLa89 pGEM-3Zf (+)
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(Promega,

Table 2 Descriptions of primer sequences and annealing temperature (Ta) (°C ) of

microsatellite loci analyzed

Locus . Ref.
Primer sequences 5'----> 3’ Ta (°C)
name
GC203  F.GTTCTCCAGGTGTGGATTTCTC
54
R : AACATACACTCACAGTTTGGCCT (Jaisuk et al.,
GC187  F:GTGGACTACCTGCTGAGAAACC 2014)
54
R : GCGTGGACTAACTTTGCTTTTAG
GAR3 F: ATTACTGATGCTCCCG
54
R: GTTGCTGCTCTTGTCC
GAR6 F: GCTTTACCTCCATCGC
54 (Su et al., 2013)
R : GTCACTCCACCAACCC
GAR13  F. ACTCACGCAGACTCGC
54
R : GACTACAGAAATAGGGTT
NsIAsTaya WugnssulaenImeagey  Mann-Whitney U
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”Lﬂ@mnﬂmL@wuﬂ@mwﬁmwmw 38.85-
47.28 nlamsuay Lﬂuwummmmvmuu’m 8
712 WAg ﬂmmwﬂumwmmnmqmumi
enenidvizenanvassinlszanaties 1nlania
wanaeuiugnasuiusineszaing denswudn
ﬂmJ‘JJiwmﬂi‘mﬁiﬂ@@@niﬂ@’]ﬂﬂﬁé“mnmuu
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lurlan Poecilia ret/cu/atg 1i7198U Caroni Drainage
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WugnIsuAINIMAeUAN  teedszannamg
peuLLawIUSaRafeUi 1.50-2.53 Uy
Aanwnalslaings 0.023-0.252 luanieiitlsvanns
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uazAanmelsleinga 0.610-0.719 wananti
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521909 2.51-8.78 Tuanieilsvannsmianeuusil
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Table 3 Average allelic variability at 5 microsatellite loci of Garra cambodgiensis in the Wa River

Sample WSW WPS MHK MPK MNK
Average at all loci N 45.60 45.00 45.80 44.20 45.20
A 5.80 6.80 8.40 8.00 8.00

A 3.60 4.04 4.33 4.61 4.65

A 5.69 6.70 8.16 7.91 7.92

H 0.622 0.720 0.659 0.704 0.627

H 0.694 0.747 0.761 0.773 0.704

Fis 0.105 0.030 0.136 0.091 0.093

P 0.178 0.235 0.050 0.180 0.152

The indices included the sample size (N), number of alleles per locus (A), effective
number of alleles (Ae), allelic richness (Ar), observed heterozygosity (HO), expected
heterozygosity (He), fixation index (F@ (ES values and probability of significant

deviationfrom Hardy-Weinberg equilibrium (P) are given for each population and locus.)

AMNLANFANNINNUENTTNTEUINNUSETINS

NIMAGBLANLANG NN INHUFNITY
wutlan e fiuiAnEnilan Global FS = 0.08228;
AMOVA, P=0.0001 LAnSAaN BT 5 ngx

FaatiglafliamnnusnanIeiugnssy nmagat
ANNULTUIIUNAUGNITN AMOVA  Wudn
8.23% 184ANLLUTLIIUAAIINAINUANFS
ENINUITIINT  UAY  91.77%  189ANN
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Table 4 Pairwise FST values (lower diagonal) and geographic distance (km) (upper
diagonal) among Garra cambodgiensis population samples in the Wan River

WSW WPS MHK MPK MNK
WSW 38.85 46.37 47.28 42.97
WPS 0.056 13.52 14.43 9.97
MHK 0.051 0.020 1.00 3.55
MPK 0.051 0.034 0.028 4.46
MNK 0.090 0.093 0.091 0.089
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Figure 2 Dendrogram of five population samples of Garra cambodgiensis in the Wa River.
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