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ABSTRACT
The project comprised of four sub-projects, (1) Genetic Approaches for
Sustainability of the Mekong Giant Catfish, Pangasianodon gigas which comprised of fwo

research topics, (1.1) Application of genstic markers for designing mating plans for Mekong

giant catfish (MGC): The research aimed to design mating plans for the first batch of broodstock

of MGC that matured in captivity in arder to avoid inbreeding. Seven microsatellite primers were
scored in a total of 129 MGC brooders from seven hatcheries, Then the genetic relatedness {ry)
between a brooder pair was calculated from the genotype data and used to identify the
unrelated pairs that can be bred without causing inbreeding. The ry less than 0.07, which was
derived from the minimum r, value of the pairing among individuals from a haif-sib family, was
used as a critical value for being unrelated. The results of different mating scenarios ware
obtained by simulation using a computer program and then compared. The results showed that
the highest efficiency was obtaineg when the mating pairs were selected according to low 7,

value. (1.2) A study on sex specific markers for the Mekong giant catfish and the striped catfish

{Pangasianodon hypophthalmus): The Amplified Fragments Length Polymorghisms (AFLP) was

studied covering 570 primer pairs iIn MGC DNA pools (four pools of each sex, 10

individuals/pool). The study in P. hypophthaimus covered 102 primer pairs analyzed in eight



DNA pools (four pools of sach sex, seven to eight individuais/pool). No sex specific markers
were identified. (1.3) Mitochondrial DNA diversity of Pangasild Catfishes: With a partial support

from the project “Genetic Characterization of the Threatened Mekong Pangasiid Catfishes”

{funded by BIOTEC, Thailand) sequences of 16S rRNA region in nine species of the
Pangasiidae were studied. The results showed that haplotype diversity was low to moderate
while the nucleotide diversity was very low across species. Despite of being critically
endangered, the Mekong giant catfish had genetic diversity comparable to other Pangasiids.
One paper was published in Animal Conservation {(IF=1.35). {2} Genetic Approach and Sex
Manipulation to Improve Production Efficiency of Freshwater Prawn, Macrobrachium

rosenbergii: (2.1) The production of the all-mmale treshwater prawn by tha neofemale

tachnology: This study aimed to produce the all-male freshwater prawn because males grow
faster than femates. The neofemale, a female with male genotype (ZZ), was produced by
removing androgenic glands of a 45-day-old male postlarva. The removal of the androgenic
glands in 87 post larvae resuited in 70% survival among which 21% changed sex fo female and
62% of the sex-reversed prawn produced eggs. Then 10 neofemales were mated with normal

males and the progeny were 88-100% male. (2.2} Genstic improvement of freshwater prawn:

The project originated from the anecdotal information that the local strains of freshwater prawn
which have been domesticated showed local adaptation but with growth retardation.
Theoretically tosing of genetic variation may explain the deterioration of traits. Therefore ten
microsatellite primers were developed and seven primers were used to study gensetic variation
of five local strains in comparison with two natural populations. The local strains had moderate
genetic variation which was comparable to that of the natural populations. Therefore loss of
genetic variation may not explain the deteriorated traits observed in the local strains of
freshwater prawn. All populations were genetically different from each other and hence should
be used as gene pools for genetic improvement. (3) Integrating Genetic Knowiedge to

Fisheries Management and Aquaculture of Groupers: (3.1) Genetic diversity among species

of grouper: Six microsatellite toci were studied in eight species of grouper and revealed large
genetic differentiation between species. Species specific alleles were observed between some
species pairs. Private alleles were observed in ail species but E. ongus; (3.2) Spatial genetic

variation among populations of Epiephelus coioides: Four microsatellite loci were used to study

genetic variation of six populations of E. coioides in Thailand and Indonesia. Genetic variation
within populations was low. Genestic diversity among populations did not correlate with

geographic distance but correlated with the directions of sea current; (3.3} Temporal genetic

variation of £. coicides in Trang Province: The samples of £. coioides fingerlings were collected




from Trang Province where most fingerlings for aquaculture are purchased. Samples were
collected at three months interval, from January 2004 to January 2005. Then the genstic
vartation of each size-group was monitored throughout a year using six microsatellite loci. The
overall genetic variation was moderate. The samples collected in July showed unique genetic
profile. The assignment test verified the uniqueness of this group wherein 83% of individual
genotypes were correctly assigned to the original group. The genetic profiles of the other
sample groups were not different. The results suggested the existence of more than one
populations of E. coioides in Trang Province. They may be separated by different spawning
time. Therefore further studies are needed In order to facilitate sustainable exploiation of the
resource. (4) Genetic Diversity of scallops, Chlamys senatoria and Amusium pleuronectes

in Thailand. The studies included the three following topics. (4.1) Genetic diversity of Amusium

pleuronectes: The variation at 185 rRNA was studied in six populations of A. pleuronectes in the
Gulf of Thailand and one population from the Andaman Sea. The genetic variation within
populations was fow indicating small population size. No common haplotypes were found
between the populations in the Gulf of Thailand and one from the Andaman Sea. Therefore the
transiocation of populations between the two coasts should be avoided. The study on genetic
differentiation between populations in the Gulf should be repeated using more polymorphic

markers before a management plan is made. {4.2) Phylogenetic relationship af scaliops in

Thailand: The sequence variation of nine species of scallops was studied at four gene regions,
16S rRNA, ITSI, 5.8% and [TS2. Three methods of analyses [maximum parsimony (MP),
maximum liketihood (ML) and Bayesian method] were employed and resulted in similar tree
topologies. In conclusion the clustering according fo the sequences agreed well with the
systematics of Waller (1991, 2008}, wherein the nine species of scallops belong to two
subfamilies, Pectininae and Chamydinae. Our results also showed that the subfamily Pectininas

is paraphyletic. (4.3} Genetic diversity of Mimachlamys senatoria in Thailand: Four microsatellite

primers were developed from a partial DNA library of Mimachlamys senatoria. They were
subsequently used to study genetic diversity of four populations of M. senaforia, three from the
Guf of Thailand and one from the Andaman Sea. The results revealed low genetic variation
within populations in the Guif of Thailand while it was relatively high for a poputation from
Andaman Sea. All population pairs were genetically different. The deep genetic divergence

between the populations from the Gulf of Thailand and the Andaman Sea was observed.



