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Aquatic Insects
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Introduction to aquatic insect, classification of aquatic insects, the aquatic insects orders; Habitats of aquatic
insects, running water, standing water; Life history, trophic relationship; Experimental design and sampling techniques for

aquatics insects, aquatics insects as bioindicator for water quality bioassessment.
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Value of water, water cycle, watershed, properties of water; Type of freshwater ecosystem, stream and river,
pond and lake, wetland, ground water; types of aquatics organism, aquatic microbe, freshwater protozoa, freshwater algae,
aquatic invertebrates, aquatic plants; mineral and nutrient cycle, trophic level, impact of human activities to freshwater
ecology, freshwater ecology assessment.
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Hypothesis testing, comparison of means, multivariate analysis, correlation and regression, custer analysis

for fisheries resource, statistics modeling for fisheries research

932-563  mslmaluladmsaumadtugauenswennsilszas 3((2)-3-4)
Advance Information Technology for Aquatic Resources
a s 4, o o o H { o o3
DUINDIIUNUYDITTTINE ﬁ'ﬂ’ii’ﬂfﬂii]ﬂﬂ'li'ﬂiwEﬂﬂi'ﬂ'N‘LlMlﬁzﬂ']il“l/‘l']z!,aﬂ\iﬁﬂﬂu']
a A [ 12 90; dy o u’g A = A a 4
ﬂullﬁ"]iﬁumm‘ll‘lﬂﬂﬁi]ﬂﬂ']i'i/liWfJ']ﬂi'Vl'N‘Ll']Lmzﬂ']iLWWﬂafNﬁ@]’Ju'] LﬂifN‘V]NWIﬂI‘L!Iaﬂﬁ'liﬁumﬁw\lﬂﬂ'ﬁ’Jmiﬂz“ﬁ

¥ a o 4 g
NINeNIN1 IMemssanionsnensszus



Internet of Things (IoT) for Marine Research and Aquaculture; Geographic Information System (GIS) for
Aquatic Resources Management; Information Technology Tools for Aquatic Resources Analysis; Computational Science

for Fishery Resources
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Taxonomy, epidemiology; pathogenesis; immune response of aquatic animals; applications of microscopic and
molecular techniques for aquatic animal parasite; prevention and control of pathogenic parasite in aquatic animals; work

integrated learning

932-565  wafiymain 3((2)-3-4)

Aquatic pollution
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Species and types of pollutants, Sources and sinks of pollutants, pollutants solubility, pollutants precipitation
and sedimentation, pollutants accumulation in aquatic ecology, pollutants accumulation and transformation patterns,
examples of pollution concerns, Sampling methods and analysis of pollutants in aquatic environments, technical technique

of pollutants analysis, Instruments for pollutants analysis, pollutant bioaccumulation, Biomagnification in aquatic life,

Biodetoxification, Risk and Safety level criterion for pollutants by consumption, water treatment tecnologies
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Marine Ecotoxicology
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Toxicity of Metal in marine phytoplankton, Sublethal effects of metal in marine life from cell to organism

level, toxicity tests and bioassays for marine ecotoxicology, cell compartments toxicity, analytical tools to detect metals in
natural environment media, Bioindicator of aquatic pollution, Bioassays and tests of toxicity, Bioremediation, Molecular

mechanisms of toxicants, Sequestration of Metal toxicity, Marine environmental toxicology and Biomonitoring.
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Marine Biodiversity and Ecosystems
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Biodiversity concept, environmental factors, organisms and ecological relationships in marine ecosystems,
current situation and loss of biodiversity all over the world, guidelines for conservation and sustainable utilization,

conventions and laws concerning biodiversity conservation, case studies in conservation and sustainable use of marine

biodiversity.
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Value-Added Products and By-Products Utilization
from Aquatic Industry
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Bio-economy, circular economy, green economy and aquatic industry; products value added methods;
aquatic processing technology; utilization of by-products from aquatic industry according to zoro waste concept;
laboratory practices related to subject contents and visiting related factories or enterprises; work integrated learning
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Advanced Aquatic Food Processing Technology
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Introduction to fishery characteristic i. e. fish muscle, muscle structure, muscle biochemistry, and
biochemical processes after death rigor) ; preparation for aquatic food processing; principle and equipments of both
traditional and novel processing methods e,g., chilling, freezing, modified atmosphere storage, pasteurization, sterilization
and high pressure processing; packaging technology; transportation; effect of processing and storage conditions influence

quality and shelf life of aquatic food; laboratory practices related to subject contents and visiting related factories or

enterprises; work integrated learning
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Fisheries Post-Harvest Technology
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Understanding of macro and trace constituents and nutritive value of fish; understanding about toxins and
toxic substances and their toxic effects; nature and activity of microbes in fish and fishery products; microbiological
spoilage and preservation; importance of fermentations; various aspects of handling, chilling and freezing of seafood;
various aspects of thermal/heat processing, sterilization with thermal processing; different packaging materials and their
appropriate use and benefits; various aspects of quality assurance system, quality management and national and

international certification system
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Aquaculture Practices and Managements
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Anatomy and physiology of aquatic animals, principle in aquaculture practices, water quality and farm
managements, economically important species of aquatic animals and candidate species, aquaculture system, farming
design and rearing system construction, reproduction system of aquatic animals, breeding, nursing, and rearing of aquatic

animals, essential nutrition for aquatic animals, aquatic animal health and welfare, environmental impacts from

aquaculture, the use of information technology for sustainable farming and environment management
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Ecological Concerns in Fisheries
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Concepts in ecology and assessment of fisheries impact on ecology, global warming and climate change and
its impact on ecosystems and fisheries, pollution and ecotoxicology impacts from fishery and aquaculture, ethics and
welfare in aquatic animals, utilization and management of fishery resources, social and environment issues, application of

information technology for fishery resource management, sustainable conservation and restoration of fishery resources
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Aquaculture Business Management
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Aquaculture industry supply chain, application of farm management, finance, marketing to the aquacultural
industry, aquaculture project planning and management, quality planning, improvement and controls, international market
and import-export, innovation management and advanced technology to the aquacultural industry, good governance and

corporate social responsibility
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Aquatic Animal and Aquatic Animal Products Quality Assessment
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Physical and chemical structure of aquatic animals, influence of culture conditions on quality of aquatic
animals, quality change in the aspect of physic, chemistry, consumption during capture and post-harvest, quality analysis
of aquatic animal and aquatic animal products following food safety standard, residual analysis technique, quality
improvement with culture technique
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Instruments and Methodologies in Aquaculture
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Research methodology, experimental design, sampling design, sample preparation process for chemical
microbiology bio-molecular analysis in aquaculture research, applications of mechanic and scientific instruments for
quantitative and qualitative method in aquaculture, instruments maintenance, application software for aquaculture
research, interpretation, and preparation of research report, and concept in research exploitation from local knowledge in

aquaculture
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Genomics and Bioinformatics for Aquatic Sciences

= o Ja g =] = =~ = o v
‘]fﬂiillﬁf]ﬁigﬂ’m"ﬁﬁﬂ ALDULD DI5LOULD TULAZMTUTAIOONVDITU ANUHNIIVOID LUY MTHITALVOS

)

d' =) [ [3 d'd 9 dl = S o w = =
ATUY IATEIN VI TUY PMTIARMANUND TuN WiNvessunaz 11sau msvideuiuavesduuay ldsau

) ~ ] 29 Yt A ¢ o o 2 o 23 aw
YouaTITITAUINALALNT 1% ﬂﬁ‘l.]i$Qﬂﬂ1%%1uuﬂﬁ!m$%3ﬁﬁﬁumﬁﬂ‘ﬂﬂ?ilWWzLﬁﬂQﬁ@nu%m%iﬁ]ﬂ‘ﬂN

Niwenans

Molecular biology of cell, DNA, RNA, genes and gene expression, concepts of genomes, genome
sequencing, genome markers, genome mapping, gene and protein functions, gene and protein sequencing, bioinformatics
database and using, applications of genomics and bioinformatics in aquaculture and aquatic sciences research
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Advanced in Aquaculture Engineering Technology
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Aquaculture estate areas, principle and factors of water quality, open aquaculture systems, semi-closed
aquaculture systems, closed-recirculating aquaculture systems, biosecurity systems in aquaculture, co-culture system,
organic aquaculture, advanced farming system designs, hatchery and nursery designs, mechanical and biological filtration

designs, disinfection and water treatment systems, waste disposal and management in aquaculture systems, application of

sensor-base for aquaculture, artificial Intelligence (AI), intelligent fishery
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Algae and Application for Aquaculture
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Introduction to algae, systematic of algae, algae cultivation, application of algae for aquaculture, application

of algae for water treatment
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Aquatic Animal Health and Defense Mechanisms
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Defense mechanism of aquactic animals, evolution of the immune system of fish and shellfish, types of
immune responses, cells, humoral and molecular immunity of aquatic animal, factors effecting aquatic animal health,
present status of diseases in economical aquaculture system, climate change causative diseases, host-pathogen
relationships, molecular biology of infectious diseases, epizootic of diseases, diagnostic procedures, control, prevention
and treatment of aquactic animal diseases, techniques in modern immunology; isolation, identification, and functional

testing of molecules, proteins and cells of the immune system and immune stimulation in aquatic animals
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Anatomy and Physiology of Aquatic Animals
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Morphology, gross anatomy, microscopic anatomy, and molecular biology of cells and organs, embryonic
and metamorphotic development in larva to adult stages, relationships of anatomical, biochemical and physiological
systems and cellular responses of aquatic animals
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Aquatic food Product Development
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Principles and process of food product development; idea generation and evaluation of product concept; new
product quality assessment and evaluation; commercial feasibility study; applied knowledge for aquatic product
development; laboratory practices related to subject contents and visiting related factories or enterprises; work integrated

learning
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Aquatic Animal Nutrition

A33IMIMINUD NI misiafjmwﬁuaﬂmumﬁﬂ{maaﬁﬂfﬁwﬁﬁwﬁ”ﬂmmﬁwgﬁ% ANuFUTUTVDS
mimwﬁﬁﬁwﬁnﬂuﬂszmunmmmuaa% audniufvesemsuaznsIermslussuumsne oty
f?'NLL’Jﬂé}E]lJ E]TVﬂiLﬁﬂﬂigiﬂ‘ﬁﬁLﬂW1$1uﬂ15Lw1$Léﬂﬂﬁﬁfﬁ? ﬂ?iﬁﬂ‘ﬂ?%mi?gﬁuﬁgfﬂi’JNL!NHQWU%%EWIN?;I}THIW’BH
aaivosdaih

Digestive physiology, digestion and nutrition of economically important aquatic animal species, relationship
of key nutrients in metabolism, relationship of feed and feeding in aquaculture system and environment, functional feed in

aquaculture, investigation and research plan in aquatic animal nutrition
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Marine Endangered Species Conservation and Management
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Characteristics of marine endangered species, context, conservation and management for marine endangered
species, institute arrangement for marine endanger species conservation and management, relation between fishery

community and marine endanger species, information technology for marine endangered species conservation, protocol

for conservation and management
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Fishery Resources and Management
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Definition and Category of fishery resources, theory of fishery resources, status and problems of inland
fisheries, marine fisheries and aquatic environments, fishery resources with climate change problem analysis, governance
and management of Thai and world fisheries, integrated coastal zone management, fisheries resources utilization
overlapping and the complexity of their management, tools, techniques and application for problematic analysis in fishery

resource, Decision making for fishery resources management



932-585  TvetuA¥MUMINNTINMIUIENe 1 3(3-0-6)

Special Topics in Innovative Fisheries I
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Independent study on interesting issues in progress or new findings in aquaculture and fishery resources, and

relate technology
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Independent study on interesting issues in progress or new findings in aquaculture and fishery resources, and

relate technology
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Seminar in aquaculture and Fishery Resources-related topics, seminar contents include literature reviews to
give overall update information to audience and research findings that are innovative; to be able to communicate

scientifically with other scientists, to be able to deliver scientific opinions as well as to accept scientific comments from

others
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Seminar in aquaculture and Fishery Resources-related topics, seminar contents include literature reviews to
give overall update information to audience and research findings that are innovative; to be able to communicate

scientifically with other scientists, to be able to deliver scientific opinions as well as to accept scientific comments from

others
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Present the progress research for thesis (1% progress report)
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Present the progress research for thesis (2™ progress report)
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Research on topics of interest in aquaculture, aquaculture technology, aquatic animal product and processing,
aquaculture business and marketing, or fishery resources in order to create new scientific knowledge or innovation,

academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in aquaculture, aquaculture technology, aquatic animal product and processing,
aquaculture business and marketing, or fishery resources in order to create new scientific knowledge or innovation,

academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in aquaculture, aquaculture technology, aquatic animal product and processing,
aquaculture business and marketing, or fishery resources in order to create new scientific knowledge or innovation,

academic benefit, and/or applications under the supervision of advisors
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Research on topics of interest in aquaculture, aquaculture technology, aquatic animal product and processing,
aquaculture business and marketing, or fishery resources in order to create new scientific knowledge or innovation,

academic benefit, and/or applications under the supervision of advisors
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Marine Nutraceuticals and Functional Foods
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Marine antioxidants; marine derived nutraceuticals ( polysaccharides; protein, lipids, vitamins, minerals) ;
marine biopolymers; Omega -3 and their health benefits; production of bioactive compounds including chitin and
chitosan, chitosan oligosaccharides, glucosamine, fucoidan; protein hydrolysate, astaxanthin; marine algae; shark

cartilage; seaweed; various health effects; biological and biomedical application of marine nutraceuticals
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Module: Holistic View of Fisheries
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Status of fishery resources in the world, Thailand and southern region of Thailand; important fishery
resources in Thailand and in the southern region; national and world class problems in fishery resource managements;
important aquaculture systems in Thailand and in the southern region; the environmental friendly aquaculture system;
sustainable development with fishery resource management; aquaculture and fishery product development; integration
science in fishery resources; aquaculture and fishery product development for national development; business

management in aquatic animals and industry of aquatic animal products; fieldwork study and field trip; sustainable

development goals (SDGs)
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Module: Holistic View of Fisheries with Innovation
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Status of fishery resources in the world, Thailand and southern region of Thailand; important fishery
resources in Thailand and in the southern region; national and world class problems in fishery resource managements;
important aquaculture systems in Thailand and in the southern region; the environmental friendly aquaculture system;
sustainable development with fishery resource management; aquaculture and fishery product development; integration
science in fishery resources; aquaculture and fishery product development for national development; business management
in aquatic animals and industry of aquatic animal products; innovation creativity in aquaculture and fishery product;

fieldwork study and field trip; sustainable development goals (SDGs)
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Land-based Integrated Multi-trophic Aquaculture
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Ideas of integrated multi-trophic aquaculture, construction of ecological balance in aquaculture pond,
aquaculture of feeding species with aquaculture and management of extractive animal and aquatic plant species,
integrated aquaculture and utilization of excess nutrient in different trophic levels, zero-water exchange aquaculture, re-

circulatory aquaculture system and management for sustainability
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