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cambodgiensis) in the Wa River (tributary of upper Nan River
watershed), Nan province
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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 has been 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 had 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 (A) ranging from 5.80 (WSW)-8.40 (MHK), effective number of allele (Ae)
3.60 (WSW)-4.65(MNK), allelic richness (Ar) 5.69 (WSW)-8.16 (MHK), the observed heterozygosity
(Ho) 0.622 (WSW)-0.720 (WPS) and the expected heterozygosity (He) 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 has been affected
by the distance and altitude as well. The genetic differentiation such as Global FST estimated by the
AMOVA and FST 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.
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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)
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LUIFY (SCIE-PLAS SEQ3341, United Kingdom)
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USA) Uazdnaunn1esaaaa (base pair, bp) U

59
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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  g.GTTCTCCAGGTGTGGATTTCTC
R : AACATACACTCACAGTTTGGCCT >4 (Jaisuk et al.,
GC 187 k. GTGGACTACCTGCTGAGAAACC 2014)
R : GCGTGGACTAACTTTGCTTTTAG >4
GAR3 g . ATTACTGATGCTCCCG
R : GTTGCTGCTCTTGTCC >
GAR6 g GCTTTACCTCCATCGC (Suetal,
R : GTCACTCCACCAACCC > 2013)
GARI3 g ACTCACGCAGACTCGC o
R : GACTACAGAAATAGGGTT
nsIAzitaya wugnssulauniImagey  Mann-Whitney U
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Thompson (1992) (Dememorization = 1000,
Batches = 1000, Iterations per batch = 1000)
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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 4500 4580 4420 45.20

A 5.80 6.80 8.40 8.00  8.00

A4, 3.60 4.04 4.33 461  4.65

A 5.69 6.70 8.16 7.91 7.92

H 0622 0.720  0.659  0.704 0.627

H, 0.694 0.747 0.761  0.773 0.704

F. 0105 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 (A), allelic richness (A), observed heteroz%gosny (H,), expected

heterozygosity (H), fixation index (F.) '(F._values and pro

abilify of significant

dev1at10nfromHar&y Weinbergequilibrium(P)aregivenforeachpopulationandlocus.)

AMNLANFANNINNUENTTNTEUINNUSETINS

NINARBLANNUANGAWNNIRUFNTIY
nudadeiunaneniaAn  Global FST =
0.08228; AMOVA, p=0.0001 Lapanataiasdiu

74 5 ngusnednlidanusnemaiugnasd s
NAGBLAMNLLTUTIUNGUENTIN AMOVA
WUI1 8.23 % 289ANNULTUUAAAINAIN
WANFNITENINLIETINT AT 91.77 % 1BIAH
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Table 4 Pairwise F 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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