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Intensive aquaculture systems, system components, their efficiency and limitation. System design

and management. Automation system.
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Principles of vaccine application in aquatic animal. Types of vaccine and modes of application.
Immune system of aquatic animals and response mechanism to vaccine. Factors affecting the immune
systems and vaccine response. Development of new types of vaccine. Problems and solution of vaccine

application in aquaculture.
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Concept of applied population genetics, genetic markers, genetic diversity indices, genetic
alteration in hatchery populations and impacts on natural populations, Computer programs for analyses of

population genetic data.

NNSIRNISAUNUUBLREeERTUN

(Aquaculture Pond Bottom Soil Management)

P
o

fufiuvauarniamnzdssdnii mmé’mﬁ"uéﬁW’mamﬂ'ﬁmmﬁuﬁuﬂaLLﬁzﬂqmmWﬁf’l wawnasodn i
naiBsuuasuaranimgiviliAsniauasuuasaudivesiuiiute warnsdamsauiuaidssdaii

Pond bottom soil and aquaculture. Relationship between property of pond bottom soil and water
quality and its effect on aquatic animals. Change and cause of change in pond bottom soil properties. Pond

bottom soil management.
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Integration of knowledge and ideas in advance aquatic animal nutrition, in the aspects of cellular

biology, environmental impacts and aquaculture business, relevant to recent aquaculture.
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Study on application of enzymes in aquafeed industry, by focusing on chemical properties, roles
of enzyme activity, effects on feed utilization in aquatic animals including impact on environment for
sustainable aquaculture.
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Advanced research in aguaculture and preparation of research proposal, application of
information technology and computer for data processing and retrievals, data analysis, technical report

writing, technical presentation and group discussion. Paper preparation for international journal publication.
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Selected topics in aquaculture at the doctoral degree level. Topics are subjected to change each

semester.
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Presentation and discussion on current interesting topics in aquaculture at the doctoral degree

level.
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Study and research in aquaculture at the doctoral degree level and compile into a written report.
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(Thesis)
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Research at the doctoral degree level and compile into a thesis.
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Freshwater aquaculture systems. Principle, advantage and disadvantage of each culturing system

and the prospect of freshwater aquaculturedevelopment.
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Mariculture methods and systems. Principle, advantage and disadvantage of each culturing

system and the prospect of mariculture development.
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Endocrine systems related to reproduction and growth of aquatic animals. Hormone application

and control in aquatic animals for aquaculture.
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Aquaculture project planning and aquaculture project evaluation
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Principles of immunology in aguatic animals. Mechanisms of immune systems, preparation and

application of vaccine and problems involved the usage of vaccine with economically valued aquatic

animals.
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Chemicals and drugs used in aquaculture for improving water quality and prevention and control

of diseases. Mode of action and effects of water quality on mode of action of chemicals and drugs. Effect

of chemicals and drugs on pond ecosystem.
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Principles of quantitative genetics with applications to genetic improvement of aquaculture

stocks. Selection methods, results of selection experiments, cross breeding and breeding designs in

aquaculture. The applications of genetic marker-assisted selection and genomic selection.
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Overview of genomics and research in aquatic animals, DNA marker technologies, genome

mapping and mapping of quantitative trait loci. Genome-wide association study and functional genomics.
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Gene structure, Gene expression and regulation, Gene function analysis, Translation, Protein

properties, Nucleotide and protein database, Alignment of nucleotide and amino acid sequences,

Phylogenetic tree.
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Water quality criteria in hatchery and grow-out phases. Prevention and control of water quality
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problems by water quality management.
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A concept of soil science applied to pond aquaculture including physiochemical characteristics of
soils for pond aquaculture management, soil organisms, nutrient cycling, sedimentation, soil sampling

methods in aquaculture pond and basic soil analysis, pond soil management for aquaculture.
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(Aquatic Animal Nutrition)
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Aquatic animal nutrition and nutrient metabolism. Feed formulation. Nutrient requirement.

Nutritional value evaluation. Feed quality and environmental impacts.
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(Aquatic Animal Feed Processing Technology)
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Manufacturing process of aquatic animal feed, and quality control, aqua-feed manufacturing

equipment, plant and storage systems.
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