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Allozyme-based analysis of genetic variation among 3 cultured stocks of

snakehead fish, Channa striata (BLOCH, 1797)

' ¢ 1 12 _aw ¢ 1_ > a1
NN NIZTINININ ﬁﬂﬂﬁ!“ﬂ * ‘1.1‘53’12&! G’I')‘H:l‘lﬂiy FITIAN ﬁﬁ)ﬂﬁ!“ﬂ éf!ﬂ“{l‘a"l quu‘ssm

Q l{ 1
Las dNANA E\‘l‘ﬂﬂ\‘l‘lﬂq‘%ﬂa

Panom K. Sodsuk1*, Prachum Duanyaiz, Srirat Sodsuk1, Supattra Uraiwan' and

Somsak Rungtongbaisuree2

’&'mu”u?a“’zlumw?a/mw‘“ugmmﬁ’mfﬁ'l AT EY 1/1;)1/17’11‘? 12120

Zg/uﬂft’?a@m:w@mW”ugnﬁ&/ﬁ'@fﬁvy?ﬁ/ﬂfm71/”%55’5/4@&:%}/u’;ﬁ’ugnﬁmfmrﬁ'l AINYTENY y?fmf

31000

1Aquatic Animal Genetics Research and Development Institute, Department of Fisheries, Pathum

Thani 12120, Thailand

’Buri Ram Aquaculture Genetics Research and Development Center, Aquatic Animal Genetics

Research and Development Institute, Department of Fisheries, Buri Ram 31000, Thailand

*Corresponding author: panomks@yahoo.com

UNAnea
"3mﬁﬂzﬁmmLLﬂsﬂiauwwaﬁ’uqﬂsiulu
ﬂizmniw‘”ufﬂmﬁaumn 3 UWRINZLAES Ao
vhiuenTuiIniagwITis WsuenTudania
WATTITANT UAZALIITUUATHAUINUTNITN
é’@'ﬁm%'%'uﬁI@sfl,‘*ﬁmﬂﬁﬂLﬂ%iammslw”uqﬂﬁw
salalo SLAT1e9i 22 GUNIS WU 7 FUrTEs
flenunanngluuuniswugnisn wazlddayad
mwuﬂiﬂﬁumuw”ugmm Usznaualgen
average number of alleles (N,), effective
number of alleles (A,), allelic richness (R) LLaz
Lama‘[ﬂﬂn%ﬁﬁgﬂugﬂmﬁam (H,) wazen

1.242 (1.136-

[
o =

Amaazin (H,) a9bAa N, =

1.318), A, = 1.032 (1.019-1.049), R = 1.235
(1.136-1.308), H, = 0.024 (0.012-0.037) WAz
H, = 0.026 (0.017-0.038) mudeiL Uszannsni
3 unas bl LLamﬁfyﬁm"’aﬂumiLﬁmLum’mamla
136 Ldsn (Pye>0.05) Lﬁaﬁmﬁzﬁsmnﬂ
AR (22 ALY LLa:ifagam N, H, W&z
H, 7l agluszdumdeadudivsnglu
UTTINIFITNTNG WANTTAATIEAANNLANGS
sewiUszmnsUanteund 3 unsawnziassl
LLamﬂfméwﬁ'tylummmemwmﬁuﬁqmiu%a
NWULazN® (P>0.02) wamsﬁﬂmﬁiﬂ%umzq'j']
UszmnsUantouns 3 unastwiziaoad

w“'m;mwﬁvl,&il,l,@n@haﬁ'u lagudazunadd



WUN NTYANNAL] ADAAY LATATUL

AnuawineIne uasnaaunuwdnsulaide
‘.L]i:‘]ﬂﬂi‘w'EJLL%JWMuﬁ:L%IﬁJﬁuluﬂ’]iLWﬂ:LgmLLE]:
ﬂ%’uﬂgaw”uif Namiﬁﬂmimﬁagawyuqﬂﬁﬂu
aseil HuInAuwan1sdnsilasdayans
windulafléinmemoaulineundail Ty
Uszrinsiusuatensasgudy yiiud dainw
mm:aw‘ﬁ'qﬂﬁa:ﬁwmi‘ﬁﬁm%’umsw‘“@um
IRSTRIERTLEIS Lﬁialﬁ’iﬁw”ufﬂmﬁauﬁﬁmm
murzaudmTunswaztassluiuinne

[ = =) '
mauaamammuamavlﬂ

ABSTRACT

Genetic variation based on allozyme
markers was analysed and compared among
three cultured stocks (Suphan Buri, Nakhon
Ratchasima and Buri Ram) of snakehead fish,
Channa striata (BLOCH, 1797). Out of 22
allozyme loci screened, 7 polymorphic loci were
found. Genetic variabilities including average
number of alleles (N,), effective number of
alleles (A.), allelic richness (R), observed
heterozygosity (H,)and expected heterozygosity
(H,) were 1.242 (1.136-1.318), 1.032 (1.019-
1.049), 1.235 (1.136-1.308), 0.024 (0.012-
0.037) and 0.026 (0.017-0.038), respectively.
All three cultured stocks did not exhibit
significant deviations from Hardy-Weinberg
equilibrium (Pyye>0.05) when all 22 loci were
analysed. In addition, the N,, H, and H, values
of these cultured stocks were comparable to
those from the wild population. Moreover,
genetic differentiation analysis revealed that
these cultured stocks are not genetically
different (P>0.02).

Altogether, the results
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suggested that the three cultured stocks have
equally good potential for using as a
broodstock population and selective breeding.
Genetic data from this study combined with
growth performance data from the previous
study, suggest that the Buri Ram stock, which
is specifically from the Buri Ram Aquaculture
Genetics Research and Development Center, is
the most suitable one to be used in selective
breeding program of snakehead fish, in order to
suitable strain for the

have the most

Norhteastern region.

ard1an: AuulIlTIuneWuINIIY 8ala
lewsf Uansew (Channa striata)
Key words: genetic variation, allozyme, snake

head fish (Channa striata)
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Table 1 Genetic variabilities (N,, A., R, H, and H,) and the P-values of Hardy-Weinberg equilibrium
tests (Pywe) of the 7 polymorphic loci from 3 cultured stocks of snakehead fish (Suphan Buri,

Nakhon Ratchasima and Buri Ram), out of 22 allozyme loci analysed.

Allozyme Genetic Nakhon
ocUs variabilities & Suphan Buri Ratchasima Buri Ram Average
PHWE
ACP* N, 2.000 3.000 1.000 2.000
A, 1.034 1.070 1.000 1.035
R 1.933 2.867 1.000 1.933
H, 0.033 0.067 0 0.033
H, 0.033 0.066 0 0.033
Pawe 1.000 0.998 - -
ADH* N, 2.000 2.000 2.000 2.000
A, 1.427 1.220 1.342 1.330
R 2.000 2.000 2.000 2.000
H, 0.367 0.067 0.300 0.245
H, 0.305 0.183 0.259 0.249
Pawe 0.132 0.005 0.233 -
GPI-3* N, 2.000 2.000 2.000 2.000
A, 1.415 1.034 1.194 1.214
R 2.000 1.933 2.000 1.978
H, 0.214 0.033 0.107 0.118
H, 0.299 0.033 0.166 0.166
Puwe 0.155 1.000 0.117 -
MEP-3* N, 2.000 2.000 2.000 2.000
A, 1.069 1.034 1.105 1.069
R 1.997 1.933 2.000 1.977
H, 0.067 0.033 0.100 0.067
H 0.066 0.033 0.097 0.065

(V)

Piwe 0.852 1.000 0.746 -
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Table 1 (continued).
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Allozyme Genetic Nakhon
ocus variabilities & Suphan Buri Ratchasima Buri Ram Average
Prwe
MPI-2* N, 2.000 1.000 1.000 1.333
A, 1.034 1.000 1.000 1.011
R 1.933 1.000 1.000 1.311
H, 0.033 0 0 0.011
H, 0.033 0 0 0.011
Pawe 1.000 - - -
PGDH-2* N, 2.000 2.000 1.000 1.667
A, 1.069 1.069 1.000 1.046
R 1.997 1.997 1.000 1.665
H, 0.067 0.067 0 0.045
H, 0.066 0.066 0 0.044
Pawe 0.853 0.853 - -
PGM* N, 2.000 1.000 1.000 1.333
A, 1.034 1.000 1.000 1.011
R 1.933 1.000 1.000 1.311
H, 0.033 0 0 0.011
H, 0.033 0 0 0.011
Pawe 1.000 - - -
Per locus N, 1.318 1.273 1.136 1.242
averaged A, 1.049 1.019 1.029 1.032
overall 22 loci R 1.308 1.260 1.136 1.235
H, 0.037 0.012 0.023 0.024
H, 0.038 0.017 0.024 0.026
Pawe 1.000 1.000 1.000 -
Puwe>0.05: The difference between the observed Ho and the expected He is not significant,

under the HWE theory
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Table 2 Genetic information data of Thai wild snakehead fish population by Hara et al. (1998),

compared with data from the present study.

No. of

No. of loci Per locus averages
Study polymorphic

screened

loci found N, H, H,

Hara et al. 17 6 1.3 0.039 0.037
(1998) (1.2-1.5) (0.023-0.059) (0.022-0.052)
The present 22 7 1.2 0.024 0.026
study (1.1-1.3) (0.012-0.037) (0.017-0.038)

Per locus averages in the table were shown as ‘averaged value (minimum — maximum)'.
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Table 3 Variance components (V,, V, and V), population specific F, and F P-value of the analysis

of population difference among populations.

Variance V, Vy V=V,+V, Fst =V, /V F P-value
component 0.00700 0.32166 0.32866 0.02130 0.07527
Population ~ Suphan Buri  Nakhon Ratchasima Buri Ram Averaged F
specific Fy 0.01423 0.02794 0.02172 0.02130

Table 4 F P-values of the analysis of population difference from each pair of populations (above

diagonal), and genetic distances of Nei (1972) (below diagonal).

Population/stock Suphan Buri Nakhon Ratchasima Buri Ram
Suphan Buri --- 0.0270 0.5676
Nakhon Ratchasima 0.0015 - 0.1261
Buri Ram 0.0005 0.0005
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Figure 1 Population genetic structure (dendrogram)

of the 3 cultured stocks constructed by UPGMA
method and Nei (1972) genetic distance. The
F P-values of the difference analyses among
populations (Table 3) and within each pair of
populations (Table 4, above diagonal) were
also shown in the figure; P>0.02, differences
among and/or between populations were not

significant (Fu, 1997; Excoffier et al., 2006).
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