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Genetic Diversity and Population Structure of the Black
Tiger shrimp, Penaeus monodon, in Thailand Revealed
by Microsatellite Markers

Anchalee Tassanakajon

ABSTRACT

Genetic variation and differentiation of the black tiger shrimp (Penaeus
monodon) collected from 5 geographic locations (Chumphon and Trat from the Gulf
of Thailand; Phangnga, Satun and Trang from the Andaman Sea) were examined
using microsatellite markers. The mean number of alleles (21.0-26.6) and the average
heterozygosity (0.78) across five microsatellite loci indicate high levels of genetic
diversity in this species Geographic heterogeneity analysis showed significant
differences between the Andaman and Trat samples (P<.001) and between the two
populations from the Gulf of Thailand, Chumphon and Trat, whereas those of the
Andaman samples were genetically similar (P>.05). Surprisingly, the Chumphon
P. monodon was genetically more similar to the Andaman than to Trat samples which
may result from the transfer of stocks from the Andaman to this area. Our study provides
a basic knowledge that is useful for genetic improvement and management of this
species. Enhancing of natural populations with hatchery-reared larvae without any

consideration on the characteristics of P. mondon gene pool should be concerned.
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lana
CUPmo 18
AUIUFAIDELN 32 35 30 42 39
aum (bp) 106-162 104-172 106-160 104-168 106-144
AUIUDRAR 23 24 21 28 20
iamelsleindsl 0.56 0.49 0.77 0.83 0.77
Diz2a*
AUIURIBEN 36 35 28 37 48
2uU1n (bp) 140-208 140-208 136-208 142-202 140-188
NUIUERAR 24 23 19 23 20
iaelslalnds 0.78 0.77 0.61 0.70 0.69
Di27*
UURIBEN 32 38 25 49 40
wun (bp) 114-174 122-176 122-178 118-172 124-178
MUIUAARE 20 25 20 28 28
awmelslalnda 0.75 0.71 0.80 0.84 0.95
CUPmo1
AUIUFIDEN 32 35 31 38 51
wunm (bp) 221-338 236-332 236-314 218-326 224-326
FUIUDARAA 25 27 23 30 28
wnalsleings 1.00 0.71 0.90 0.82 0.75
CUPmo2
AUIUFIDLN 31 34 3 36 51
aum (bp) 143-217 147-219 147-221 147-217 137-217
UIUEARA 18 20 22 24 28
wanelsleinds 0.84 0.85 0.81 0.89 0.78
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* Infwefradlanaillannainnisuanuldsudy Dr.F.Bonhomme, Laboratoire Genome et Populations,

Universite de Montpellier, France
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ArfiNuYIe drfiananie
(H,) (H)
ana 22.0 13.1 0.79 0.94
Zb 23.8 16.4 0.7 0.95
NN 21.0 14.3 0.78 0.95
TUNT 26.6 20.4 0.82 0.95
A0 24.8 15.9 0.79 0.94

anAAairesdadal avunmuanAfss ez R ugNTINT AT ans
(genetic distance = d) (RBIFEUTFILANNLANANITEMINTILARENRNNLATIATHUANANS
yawugnssuAeudnetes Tnadanuuaniannfigassuinefenmauazaga (d = 0.30)
Youfigarzuinaiiagauazais (d - 0.024) e lldnilassaiepnuduiusaslszmng
{at1 Neighbor joining tree (g‘ﬂﬁ 3) WaEAATIEN Heterogeneity analysis ANATATU8
saaatimulunquinatn wodldfianuuandemaiugnssungludszansfesnduaniiu
(P>.002) uAwuaMauAnstanmtlulszansangninureigunuazna Inawuas
wanAnefilaia CUPmo1s wazDi25 (P<.001) WALTENINNANUTLTINTAINAUANULAE
g1 lngwuAMNLAnANTEnd s aInTaeed uai Ui uATIA (P<.001) WalaiwuAN

WANFANTEUINUTEIINTVDIEUANTUNLTUNS (P>.05) (N3N 4)
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M3
~ 57
ANA
U4
82
AN
88
THWT
ATIA

5U# 3 Neighbor joining tree wandlaseainemnnduiusralszansiang 5 uavees
Usznalng

@518 4 NTALATIYI Geographic heterogeneity seninanguuszansiananem

g:u‘a:mnea‘r’nmiﬂmﬁuu @1a21uu19:1ilu (Probability values)

CUPmo18 Diz2s Di27 CUPmo1 CUPmo2
aga - A3 0.060™ 0.200™ 0.030™ 0.160™ 0.436™
aga - W 0.248" 0.037% 0.034™ 0.415™ 0.247™
ARA — THNWT 0.143" 0.180" 0.212% 0.128"™ 0.012"
AQR - ATIA <0.001 <0.001 0.031™ 0.314™ 0.910™
AFY - W 0.004"™ 0.169™ 0.368™ 0.313" 0.155"
A - PNNWT 0.003"™ 0.015™ 0.407™ 0.279™ 0.268"™
AT - AIA <0.001 0.001% 0.154™ 0.070™ 0.793"
W - quNs 0.084" 0.004" 0.186" 0.260" 0.062™
HAW - A9 <0.001 0.008™ 0.573™ 0.160™ 0.629™
TUWT - AT <0.001 0.001 0.249™ 0.646™ 0.029™
HUANU - PUNT 0.042" 0.021™ 0.040™ 0.014"™ 0.280™
AUANU - AIA <0.001 0.001 0.054™ 0.014"™

2 .

ns = Ludvua Aty (not significant after adjusting); P-value > 0.002

]
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