
                                                                                                      
 

NEW POSTGRADUATE PROGRAMME 

School of Graduate Studies 
Department of Agricultural Economics, Agribusiness and Extension, 

School of Agriculture and Technology 

University of Energy and Natural Resources (UENR) 

P. O. Box 214, Sunyani, Ghana 
 

PROGRAMME TITLE:  MSc SUSTAINABLE AQUACULTURE 

DURATION:    Two years 

Courses 

SN Courses offered SSNS partners who 

developed these courses 

1 Aquaculture Economics and marketing AIT, Thailand 

2 Aquaculture and Food Security / SDGs AIT, Thailand 

3 Aqua Farm Business Management Maejo Univ, Thailand 

4 Aquatic Resources Management Maejo Univ, Thailand 

5 Seafood Processing Technologies Khon Kaen Univ, Thailand 

6 Broodstock management and fish seed production Khon Kaen Univ, Thailand 

7 Feed Technology and Feeding Management RIA1, Vietnam 

8  Seafood Safety and Certification CTU, Vietnam 

9 Aquaculture Production Systems JFU, Indonesia 

10 Fish Diseases & Health Management Khon Kaen Univ, Thailand 

11 Water Quality Analysis and  Managament Khon Kaen Univ, Thailand 

12 Aquaculture & the Environment CTU, Vietnam 

13 Environmental Impact Assessment (EIA) NLU, Vietnam 

14 Research Methodology and Statistics for 

Aquaculture 

AIT, Thailand 

Note: All the courses were developed as a part of SSNS project in Asia. 

 



                                                                                                      
Course outlines of new or improved courses  

during SSNS Project Period are given below 

---- 

 

ED71.xx Aquaculture Economics, Marketing and Management 3(3-0) Semester: August 

(from AIT) 

 

Course Objectives: To provide students with knowledge of the key economic, marketing and 

management principles of the factors that influence decision making in the aquaculture business 

environment. The course would also equip the students with economic and marketing management 

skills to interpret issues for better managerial decisions in aquaculture. Analyses of demand and 

supply, inputs, outputs, market structures, and product life cycle would be core components of this 

course.  

 

Learning Outcomes: The students on completion of this course would be able to: 

1.  Optimally manage decisions regarding inputs, outputs, and prices in aquaculture. 

2.  Analyse demand and supply situations under different market structures in in aquaculture.  

3.  Identify, analyse and evaluate the factors shaping the aquaculture firms’ competitive 

     environment. 

4.  Analyse economic and marketing policies that might influence the operation of aquaculture 

     businesses. 

5.  Apply marketing and management concepts to the aquaculture business environment. 

 

Prerequisite: None 

 

Course Outline: 

 

I. Overview of aquaculture economics 

1. Resource allocation, opportunity cost, marginal analysis  

2. Business objectives, externalities and property rights in agribusiness 

3. Time dimension, risk and uncertainty  

 

II Optimization techniques with applications to aquaculture 

1. Profit maximization 

2. Maximizing multivariable functions 

3. Constrained and unconstrained optimization 

4. Method of Lagrange multipliers 

 



                                                                                                      
III. Demand and supply of aquaculture products 

1. The concept of demand and supply in relation to aquaculture markets 

2. Demand, supply and price determination in aquaculture markets 

3. Demand and supply elasticities and interpretations in aquaculture market contexts 

4. Incidence of taxes and subsidies based on elasticities of demand and supply with 

    to aquaculture business environments  

IV. Plant and industry management  

     1. The basic problem 

     2. Recruitment cost 

     3. Feed cost 

     4. Harvest cost  

     5. Rotation issues 

     6. Seasonal issues  

     7. Economic rent in aquaculture  

 

V. Firm behaviour in aquaculture 

1. Equilibrium analysis in aquaculture 

2. Aquaculture firm production in the short and long run   

3. Analysis of aquaculture firm’s supply decisions in the short run and long run 

 

VI.   Fishing vessel economics 

1. Optimal vessel effort 

       2. Vessel behaviour in the long run  

       3. Quota price and optimal effort  

 

VII. Environmental issues in aquaculture 

      1. Environmental economic analysis  

      2. Environmental issues in salmon production  

      3. Environmental issues in shrimp farming 

 

VIII. Marketing and trade of aquaculture products       

1. Marketing management in aquaculture 

2. Product life cycle applications to aquaculture 

3. Market segmentation and target markets in aquaculture 

4. Population dynamics, consumer and competitor analysis in aquaculture 

5. Marketing mix elements and communication plan in aquaculture business environment 

6. Pricing strategies and methods in aquaculture 

7. International trade in aquaculture products and fish 

8. Trade in major fish species 

 

 

Laboratory Sessions (s): none 

 

Learning Resources: 



                                                                                                      
Textbook: No designated textbook, but lecture notes and handouts will be provided. 

 

Reference Books: 

 
1. Flaaten, O. (2018). Fisheries and Aquaculture Economics. Ola Flaaten and Bookboon.com, 
    Norway.   
2. Engle, C. R. (2010). Aquaculture Economics and Financing: Management and Analysis. 
     Wiley-Blackwell|. 
3. Kotler, P. T., & Keller, K. L. (2016). Marketing Management. Pearson, USA. 
4. Hirschey, M., & Bentzen, E. (2016). Managerial Economics. Twelfth Edition. Cengage 

Learning, UK. 
5.  Samuelson, W. F., & Marks, S. G. (2015). Managerial Economics, Eighth Edition, Wiley 
 

Journals: 

Aquaculture Economics and Management, Taylor & Francis 

Journal of Business, University of Chicago Press 

Journal of Business Strategy, Emerald 

Journal of Business Economics, Springer 

Journal of Business Strategy, Emerald Publishing Group 

Journal of Marketing Management, Taylor & Francis 

Journal of Marketing Research, American Marketing Association 

International Journal of Research in Marketing, Elsevier 

Journal of Business Research, Elsevier 

Journal of Management Studies, John Wiley & Sons 

Agribusiness: An International Journal, John Wiley & Sons 

Journal of Agribusiness in Developing and Emerging Economies, Emerald 

 

Teaching and Learning Methods: 

The course will be delivered through lectures, assignments, and term papers. Additional 

information will be provided through case studies of journal papers on Business Economics and 

Marketing Management. Active participation and learning is encouraged and students’ 

understanding of each modules or subtopics is evaluated through homework, assignments and 

examination. 

 

Time Distribution and Study Load: 

1. Lectures: 45 hours 

2. Assignments (20 hours), term papers (15 hours) and self-study (100 hours).  

Evaluation Scheme 

The final grade will be computed from the following constituent parts: mid-semester exams (30%), 

assignments and term paper (30%), final exams (40%). Both the mid-semester and final exams are 

closed book exams.  

An “A” would be awarded if a student can demonstrate the ability to manage business excellently 

through the application of economic principles and problem-solving skill illustrations. A “B” 

would be awarded if a student shows an overall understanding of the topics covered and 

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=William+F.+Samuelson
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Stephen+G.+Marks


                                                                                                      
demonstrate appreciable level of application of economic principles and business management 

skills. A “C” would be given if a student meets below expectation on both knowledge and 

application of economic principles for solving business management problems. A “D” would be 

given if a student does not meet basic expectations of the topics presented in the course and 

demonstrated limited ability of application of economic principles to solving business management 

problems.   

Instructor: To be determined 
 

  



                                                                                                      
ED71.9025 Selected topics: Sustainable Seafood and SDGs          3(3-0) 

 
Semester: August 

 
Course Objective:  
Rapidly increasing human population is creating food security problems. Over 2 billion 
people are suffering from one or more forms of malnutrition or hunger. Hunger is one of the 
most important goals amongst the UN’s 17 Sustainable Development Goals (SDGs). Poverty 
or low income is the root cause of hunger and malnutrition. Similarly, other SDGs are also 
interlinked which can be addressed directly or indirectly by sustainable seafood production, 
processing, marketing and consumption. Even where food production might be adequate, 
but accessibility, affordability and utilization can be the problems. Nutritionally balanced 
and safe diet is necessary for healthy life. Poorer countries and communities are 
encountering malnutrition due to lack of food or inadequate macro nutrients i.e. energy and 
protein, and micronutrients such as Vitamins A, D, and minerals e.g. Calcium, Iron, Zinc, etc. 
On the other hand, in rich countries and among rich people obesity is the main problem 
caused by imbalanced diets. From health point of view, seafood or aquatic food is the best 
source of protein, which contains a good profile of essential amino acids. However, many 
people are not aware of this fact and seafood is still not consumed and its potential has not 
been realized due to different taboos and traditional/cultural barriers. As a result, it has been 
difficult to reduce malnutrition in some countries. 
 
Learning Outcomes:  On completion of this course, students will be able to: 

- describe SDGs and role of sustainable seafood 
- describe value of seafood and nutritional value 
- describe seafood products, processing methods and their roles in food security 
- identify problems of seafood industry and contribute to the solution 
- design projects and intervention programs towards solving malnutrition/hunger 

(SDG) 
 
Pre-requisite: None 
 
Course Outline:  
 
I. Introduction 

1. Background - Introduction to the course/syllabus, needs assessment 
2. Sharing knowledge/experience by students 
3. UN’s Sustainable development goals (SDGs) 
 

II. Human nutrition and welfare 
1. Human population, poverty and hunger 
2. Human nutrition and health 
3. Malnutrition: children and women 
4. Obesity trends, causes and prevention 



                                                                                                      
5. Healthy foods: organic/natural 
 

III. Seafood products & nutrition 
1. Nutrient contents of seafood in comparison to food items 
2. Quality of live, fresh fish, processed foods 
3. Cooking methods and nutrient losses  
4. Processing of seafood and nutrient contents 
4. Seafood demand and supply: national and global 
5. Sources of seafood its security 

 
IV. Seafood production and consumption 

1. Global and country level 
2. Factors affecting seafood production and consumption 
3. Problems and researchable topics 

 
V. Seafood markets and accessibility 

1. Consumer behavior and expectations 
2. Markets: domestic and international 
3. Seafood prices and affordability 
4. Unethical practices in seafood businesses 

 
VI. Seafood and intervention programmes 

1. Projects as case studies 
2. New ideas into action - proposal writing 
3. Human resource management and team building 
4. Potential sources of funding 
5. Implementation phases 
6. Project monitoring and evaluation plan 
7. Lessons learned and continuous improvement 

 
VII. Wrap-up 

1. Presentation by the students 
2. Evaluation of the course 
3. Conclusion and recommendations 



                                                                                                      
 
Laboratory Session:  None 
 
Field visits: (Subject to COVID19 situation / if students can arrive in Thailand)  

1. Farm visits (tilapia, sea bass, shrimp/prawn etc.) 
2. Seafood processing factory 
3. Fish markets - fish landing site, local markets (Talat Thai) and supermarkets 

 
- Reports: Reports (5-6 pages) and oral presentation using Zoom if students can’t 

come. 
 
Presentation: Oral presentation of reports and lessons learned from the field visits 
 
Learning Resources:  
 
Textbooks: No designated textbook, but lecture notes will be provided. 
Reference Books/articles: 

1. Handbook of Nutrition and Food, 2014, CRC Press, Taylor & Francis Group 
2. CRC desk reference for nutrition by Carolyn D Berdanie, 2011. 
3. Amino Acids in Human Nutrition and Health. Edited by J D'Mello 
4. Thilsted, S., et. al., 2014. Maximizing the contribution of fish to human nutrition. In 

Second International Conference on Nutrition – Better Nutrition Better Lives.  
5. Tilami, S.K. and Sampels, S. 2017. Nutritional Value of Fish: Lipids, Proteins, Vitamins, 

and Minerals. Reviews in Fisheries Science & Aquaculture 26(2): 1-11. 
6. Beveridge, M. C. M. et al., 2013. Meeting the food and nutrition needs of the poor: the 

role of fish and the opportunities and challenges emerging from the rise of 
aquaculture. J Fish Biol. 2013 Oct; 83(4): 1067–1084. 

 
Journal and Magazines: 

1. Aquaculture economics: An overview, Springer 
2. Aquaculture Economics & Management, Taylor & Francis 
3. Global Aquaculture Advocate magazine, Global Aquaculture Alliance, USA 
4. Aquaculture Magazine by World Aquaculture Society, USA 
5. Aquaculture Asia by NACA, Bangkok 

 
Teaching and Learning Methods: Lectures, field visits, case studies and presentations 

(description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 30 h. 
Field visits = 8 hrs x 2 days 
Field visit reports write up and presentation = 24 h. (3 days) 
Self-studies = 50 h. 

 



                                                                                                      
Evaluation Scheme:   
 
Assignment report = 15% and presentation = 15%; Mid-semester examination = 30%; and 
Final examination = 40%. 
 
Students who display a thorough knowledge on aquaculture business management during 
the examinations and show excellent analytical skills in evaluating case study reports 
(written report + presentations) are given an A grade, and those who display a good 
understanding and analytical skills are given a B grade.  Grade C will be awarded for those 
who show below average knowledge and analytical skills on the subject matter, and the 
grade D will be given to students who show poor understanding/ analytical skills on the 
subject matters. 
 
Instructor:  TBD 
 
  



                                                                                                      
 
FM 5XX Aqua Farm Business Management     3 (3-0-5) 

Semester: June 
 
Course Objective: Students will be involved in learning activities that generally prepare 
him/her to understand and apply the business principles in terms of : Concepts of aqua farm 
business management, Management Ethics, Strategic management, Quality management, 
Farm budgeting and planning, III. Cost-Benefit Analysis, Balance sheet analysis, Credit 
management, Seafood marketing and Aqua farm standard. 
 
Learning Outcomes:  
 
On completion of this course, students will be able to: 

- identify suitable types of Seafood products for business 
- carry out SWOT analysis of aqua farm business 
- apply the marketing mix for aquatic products 
- apply seafood safety measures and certification processes 
- carry out cost-benefit analysis of aqua farm business 
- develop a business plan for start-up aqua farm business 

 
Pre-requisite: None 
 
Course Outline:  
 
VIII. Introduction 

6. Concepts of aqua farm business management 
7. Trends in domestic and global aquaculture 
8. Aqua farm and environmental impact 

 
IX. Planning and Management of Aqua Farm Business 

4. Farm budgeting and planning 
5. Management Ethics 
6. The process and framework of strategic management 
7. The internal and external environment 
8. The SWOT analysis 
9. Quality management 
10. Credit management 

 
X. Cost-Benefit Analysis 

1. Cost, revenue, gross margin, and net profit 
2. Financial statement and analysis 
3. Benefit-cost ratio 
4. NPV, IRR, Payback period etc. 
5. Decision making / choosing the right businesses 



                                                                                                      
 

 
XI. Seafood Marketing and Product Development 

5. Principle of marketing 
6. Marketing mix (4Ps) 
7. Differentiate marketing 
8. Marketing 4.0 and OMNI channel 
9. New product development and deployment 

 
XII. Quality Certification and Standards 

1. Principles of certification 
2. GAP Aqua farm standards  
3. Organic Seafood standards 
4. ISO standards (ISO 9000, 14001, 22000) 
5. On farm research and development 

 
Laboratory Session:  

-  
 
Field visits:  

4. Fish farms –Tilapia, Shrimp etc. 
5. Fish markets – local market and supermarket 

 
Case studies: 

1. Tilapia hatchery business – Chiang Mai Pattana Farms, Chiang Mai 
2. Norway’s Salmon farm business 
3. US subprime crisis 
4. 7-Eleven using quality control tools (Pareto Analysis) as competitive advantage 
5. Product positioning of CP Tabtim (red  tilapia) 
6. 7-Eleven and OMNI channel 
7. Use of probiotic in red tilapia 

 
Learning Resources:  
 
Textbooks: No designated textbook, but lecture notes will be provided. 

(Students are encouraged to retrieve class material such as PowerPoint slides for each 
chapter and group project guidelines from Google drive. Students must check such information and 
announcement from twitter@mjufish.) 
 
Reference Books: 

7. Bhujel, R.C. 2014. A Manual for Tilapia Business Management. CABI Publishing. 216 
p. 

8. IFOAM EU group. 2010. Organic Aquaculture: Background, Assessment, 
Interpretation. Brussels, Belgium. 34 p. 



                                                                                                      
9. Kay, R.D. and  Edwards, W.M. (1993). Farm Management (3rd ed.). McGraw-Hill 

Inc. 480 p. 
10. Kotler, P. and Armstrong, G. (2014). Principles of Marketing (15th ed.). Prentice 

Hall. 720 p. 
 

 
Journal and Magazines: 

6. Global Aquaculture Advocate magazine, Global Aquaculture Alliance, USA 
7. Aqua Culture Asia Pacific magazine, Corporate Media Services, Singapore 
8. Aquaculture Magazine by World Aquaculture Society, USA 
9. Aquaculture Asia by NACA, Bangkok 
10. Journal of Fisheries Technology research (in Thai) 

 
Teaching and Learning Methods: Lectures, field visits, case studies and presentations 

(description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 42 h. 
Field visits = 8 hrs x 2 days 
Case study assignments = 8 h. (1 day) 
Self-studies = 50 h. 

 
Evaluation Scheme:   
 
Attending and participation in class 10%; Assignment and participation 20%; Midterm 
Examination 35%; Final Examination 35% 
 
Scoring: by criterion referenced 
A ≥ 80% ,     B+ ≥ 75%,     B ≥ 70%    C+ ≥  65%    C ≥ 60% 
 
Instructor: TBD 
 
 
 
 
 
 
 
 
 
 
  



                                                                                                      
 
FT 512  Technology in Aquatic Resources (TAR)               3(2-3-5) 
   

Semester: 2nd semester (November-March)  
 
Course Objective: The application of new advance and appropriate technologies in aquatic 
resources and critical scientific thinking in aquatic resources diversity, biology and life 
history of aquatic resources, population dynamics, ecological modeling, aquatic eco-
toxicology, and applied technology in aquatic resources for aquaculture, management and 
aquatic environment for sustainable use. 
 
Learning Outcomes:  
 
On completion of this course, students will be able to: 

- Identify and discuss the technology in aquatic resources  
- Apply the new advance and appropriate technologies in aquatic resources  
- Practice the critical scientific thinking in aquatic resources diversity, biology and life 

history of aquatic resources, population dynamics, ecological modeling, aquatic eco-
toxicology  

- Apply technology in aquatic resources for aquaculture, management and aquatic 
environment for sustainable use 

- Practice the relevant laboratory works eg. Aquatic animal sampling, ecological 
modeling of fish in lentic and lotic ecosystem, effect of pollution to aquatic 
organisms etc.  
 

Pre-requisite: None 
 
Course Outline:  
 
XIII. Definition and scope of basic science and technological understanding  

XIV. Biology, taxonomy and evolution of aquatic resources  

XV. Biography and dynamics of aquatic animal populations 

XVI. Mathematical models in fishery research 

XVII. Comparative aquatic physiology technology 

XVIII. Aquatic eco-toxicology  

XIX. Technology application in aquatic resources for aquaculture, management and 
environment for sustainable use 

 



                                                                                                      
 

 
Laboratory Session:  

1. Aquatic organisms sampling : 
Fishing preparations: Fishing gear, fishing catches or fishing fleet  

2. Identification and evaluation of aquatic animals species within each ecosystem 
3. Biotechnology in aquatic animals: molecular technique  
4. Using mathematical models to analyze the dynamics of aquatic animal 

populations  
 
Field visits:  

6. Fish farms – Commercial fish in Mae Gat Sub District, Sansai, Chiang Mai  
7. Aquatic natural resources: Chiang Mai, Chiang Rai and Mae Hong Son provinces, 

Northern Thailand 
 

Case studies: 
8. Diversity of aquatic resources in lotic ecosystem: Maejam and Chiang Dao 

watershed, Chiang Mai  
9. Diversity of aquatic resources in lentic ecosystem: Lakes, ponds in Chiang Mai  

 
Learning Resources:  
 
Textbooks: No designated textbook, but lecture notes will be provided. 
 
Reference Books: 

1. Kohonen T (2001) Self-Organizing Maps: 3rd edition. Springer, Berlin. 
2. R Development Core Team. 2009. R: A Language and Environment for Statistical 

Computing. R Foundation for Statistical Computing, Vienna. 
3. Vesanto J, Himberg J, Alhoniemi E, Parviainen J (1999) SOM Toolbox for MATLAB 

5. SOM Toolbox Team, Helsinki University of Technology. 
4. Welcomme RL, Halls A (2005) Dependence of tropical river fisheries on flow. In: 

Welcomme RL, Petr T (eds.) Proceedings of the Second International Symposium 
on the Management of Large Rivers for Fisheries Vol. 2, Mekong River 
Commission, Vientiane, pp. 267–284. 

5. Smith, H.M., 1945. The Freshwater Fish of Siam or Thailand. United States 
Government Printing office, Smithsonion Institution . Bull. no. 188. Washington. 
622 p. 

 
Journal and Magazines: 

1. Campbell IC, Poole C., Giesen W, Valbo-Jorgensen J (2006) Species diversity and 
ecology of Tonle Sap Great Lake, Cambodia. Aquat. Sci. 68:355–373. 

2. Falke JA, & Gido KB (2006) Effects of reservoir connectivity on stream fish 
assemblages in the Great Plains. Can J Fish Aquat Sci 63:480-493. 



                                                                                                      
3. Gao X, Zeng Y, Wang J, Liu H (2010) Immediate impacts of the second impoundment 

of fish communities in the Three Georges Reservoir. Environ Biol Fish 87:163-173. 
4. Hoeinghaus DJ, Winemiller KO, Agostinho AA (2008) Hydrogeomorphology and 

river impoundment affect food-chain length of diverse Neotropical food webs. 
Oikos 117:984-995. 

5. Nguyen TT, de Silva SS (2006) Freshwater finfish biodiversity and conservation: an 
Asian perspective. Biodivers Conserv 15:3543–3568. 

6. Penczak T, Agostinho AA, Gomes LC, Latini JD (2009) Impacts of a reservoir on fish 
assemblages of small tributaries of the Corumbá River, Brazil. River Res Appl 
25:1013-1024 

7. http://www.en.wikipedia.org 
8. http://www.hamanan.com/macro/dsc4732.jpg 
9. http://www.savebird.com 
10. http://www.tv5.co.th/service/mod/heritage/nation/birds/bird03.htm 
11. http://www.thaiwaterbirds.com/report2547/report_4707 
12. http://www.zoothailand.org/animals 

 
Teaching and Learning Methods: Lectures, field visits, case studies and presentations 

(description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 30 hrs.  
Laboratory hours = 45 hrs. 
Field visits = 8 hrs x 2 days 
Case study assignments = 8 h. (1 day) 
Self-studies = 50 h. 

 
Evaluation Scheme:   
 
 Lecture: Examination 50% divided by 6 parts of the branches of aquatic resources 
technology namely: Biology, taxonomy and evolution of aquatic resources, Biography and 
dynamics of aquatic animal populations, Mathematical models in fishery research, 
Comparative aquatic physiology technology, Aquatic eco-toxicology  and Technology 
application in aquatic resources for aquaculture, management and environment for 
sustainable use    
 Laboratory, field visit and case study:  Report and presentation 50% divided by 6 
parts as mention above 
 

Scoring: by criterion referenced 
A ≥ 80% ,     B+ ≥ 75%,     B ≥ 70%    C+ ≥  65%    C ≥ 60%  

 
Instructors:  

     
 



                                                                                                      
AG178723: Broodstock Management and Fish production 3(2-3-5)  

Semester: August 
 
Course Objective: Successful broodstock management and fish production play important roles 
in aquacultural industries. Supply of high quality fingerling, yielding high survival rate and high 
production are essential. This course provides students with theoretical and practical knowledge 
of world fisheries, broodstock management and fish production including broodstock care, breed 
selection, broodstock nutrition, reproductive performance of fish, production plan, farm system 
management and farm certifications.  
 
Learning Outcomes:  
Upon the completion of this course, students will be able to: 

- Describe proper broodstock care, 
- Manage feeds and feeding of broodstock for good reproductive performance 
- Identify appropriate breeding and farming systems  
- Design a hatchery farm of good standard for certification  

 
Prerequisite: None 
 
Course Outline:  

1. Introduction 
 

2. World Aquaculture 
● Global fisheries and aquaculture production 
● Recent trends in Thai aquaculture 

 

3. Broodstock Management  
● Stocking density  
● Broodstock nutrition  

● Water quality for broodstock 
● Genetic improvement 

 

4. Fish Breeding and Fingering Production 
● Species types 

● Propagation method 
● Hatching systems 
● Nursing systems 
● Rearing systems 
● Grow-out pond systems  

 

5. Farm System Management 
● Production plan 
● Recirculating water systems 



                                                                                                      
● Employer 

● Transportation  
6. Operation of Machines and Cell Phone/Remote Control/Electronic Devices in Fish Farms 
 

7. Farm Certification and Certification Bodies 
● Good Aquaculture Practices; GAP 
● CoC  
● Animal welfare 

 
Laboratory Session: Broodstock care and selection of breeders 
 
Field Visits: Certified fish farms in Khon Kaen (Khon Kaen Farm) 
  
Case Studies: 

1. Production of climbing perch fingerlings by SME farms, Khon Kaen 
2. Tilapia broodstock management for SME farms, Kalasin 

 
Learning Resources:  

● Textbooks: No designated textbook, but lecture notes will be provided. 
● Reference Books: 

1. Lee, C. S. and Donaldson, E. M. 2012. Reproductive Biotechnology in Finfish 
Aquaculture. Elsevier. 328 p  

2. El-Sayed, A. 2006. Tilapia Culture. CABI. 277 p.  
3. Webster, C. D. and Lim, C. 2006. Tilapia:Biology, Culture, and Nutrition. CRC Press. 704 

p.  
4. Conceicao, L. and Tandler, A. 2018. Success Factors for Fish Larval Production. John 

Wiley & Sons, 512 p.  
5. Lovell, T. 1998. Nutrition and Feeding of Fish. Springer Science & Business Media, 267 

p.  

● Journals and Magazines: 
1. Aquaculture, Elsevier 
2. Aquaculture Economics & Management, Taylor & Francis 
3. Aquaculture Magazine, World Aquaculture Society (USA) 

 
Teaching and Learning Methods: Lectures, laboratory practicals, field visits, case studies and  
presentations (description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 30 hrs. 
Laboratory hours = 45 hrs. 
Field visits = 8 hrs. (1 day) 
Case study assignments and presentation = 16 hrs. (2 days) 

https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Abdel-Fattah+M.+El-Sayed%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Tom+Lovell%22


                                                                                                      
Self-studies = 75 hrs. 

 
Evaluation Scheme:   

Case Study Report and Presentation 1 = 30% 
Case Study Report and Presentation 2 (trip) = 20% 
Mid-semester Examination = 20% 
Final Examination = 30%. 
A = 90-100, B+ = 85-89, B = 80-84, C+ = 75-79, C = 70-74, D+ = 65-69, D = 60-64, F = 0-59 

 
 
  



                                                                                                      
 
AG187xxx: Fish Disease and Water Quality Control      3(2-3-5) 

     Semester:      August- 

 

Course Objective: Success in aquaculture industries relies heavily on disease control and water 

quality. The course offers students crucial information related to the importance of water quality 

in aquaculture, optimum water quality for aquaculture, water quality analysis, water circulating 

system in aquaculture, farm management for disease control, and disease diagnosis and 

treatment. 

 

Learning Outcomes:  

Upon the completion of this course, students will be able to: 

- Identify water quality that is suitable for aquaculture 
- Explore water analysis and disease diagnosis, water circulating system and farm 

management 
- Apply farm management for disease control 
- Carry out conventional and rapid methods for water quality and disease diagnosis 

 

Prerequisite: None 

 

Course Outline:  

1. Principles of Water Quality in Aquaculture 

● Water quality variables (temperature, dissolved oxygen, pH, salinity, carbon dioxide, 
nitrogenous wastes, alkalinity and hardness) 

 

2. Optimal Level of Water Quality for Aquaculture 

● Water quality in a natural source 
● Linking of fish tolerance to water quality criteria (tilapia/catfish)  

 

3. Conventional and Rapid Water Analysis in Aquaculture 

● Measuring of DO, pH, temperature, and salinity 
● Measuring of alkalinity, hardness, ammonia and nitrogen 



                                                                                                      
 

4. Types of Aquaculture 

● Extensive culture 
● Semi-intensive culture 
● Intensive culture  
● Super intensive  

 

5. Farm Management  

● Regulation and pollution control 

● Site selection (pond) 
● Construction 
● Stocking density and feeding 
● Diagnosis pond problems 

 

6. Fish Health Management 

● Types of diseases (infectious      and non- infectious disease)   
● Major diseases in aquaculture 
● Diagnosis of fish health      
● Treatment of fish (what to do if your fish are sick) 

 

7. Prevention of Fish Diseases 

● Prevention of fish diseases 
● Regular disease prevention and control 

● Chemicals in aquaculture 
 

Laboratory Session:  

1. Water quality analysis in aquaculture 

2. Recirculating water system 

3. Fish disease diagnosis 

 



                                                                                                      
Case Studies: 

1. Optimal level of water quality for aquaculture (massive fish death in Nam Pong River, 
Khon Kaen) 

2. Conventional and rapid water analysis in aquaculture (water monitoring in a fish cage 
during dry season and early rainy season in the Nam Pong River) 

3. Fish disease diagnosis (SME farmers, Khon Kaen)  
 

Learning Resources:  

● Textbooks: No designated textbook, but lecture notes will be provided. 
● Reference Books: 

1. Claude E. Boyd, C. E. and Tucker, C. S. 2012. Pond Aquaculture Water Quality 
Management Springer Science & Business Media. 700 p. 

2. Alabaster, J. S. and Lloyd, R. S. 2013. Water Quality Criteria for Freshwater Fish. 
Elsevier. 382 p 

3. Svobodová, Z. 1993. Water Quality and Fish Health. European Inland Fisheries Advisory 
Commission, Food and Agriculture Organization of the United Nations Food & 
Agriculture Org. 67 p 

4. Egna, H. S. and Boyd, C. D. 1997. Dynamics of Pond Aquaculture. CRC Press. 480 p.  
● Journal and Magazines: 

1. Aquaculture, Elsevier 
2. Aquaculture International, Springer 
3. Water Science and Technology, IWA Publishing  

 

Teaching and Learning Methods: Lectures, group discussion and oral presentation,  

laboratory practice and report, case studies and report (description attached) 

 

Time Distribution and Study Load: 

Lecture hours = 30 hrs. 

Laboratory = 45 hrs. 

Case study assignments = 16 hrs. (2 days) 

Self-studies = 75 hrs. 

 

Evaluation Scheme:   

Case Study Report = 20% 

https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Claude+E.+Boyd%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22C.S.+Tucker%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22J+S+Alabaster%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22R.+Steven+Lloyd%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Zde%C5%88ka+Svobodov%C3%A1%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22European+Inland+Fisheries+Advisory+Commission%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22European+Inland+Fisheries+Advisory+Commission%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Food+and+Agriculture+Organization+of+the+United+Nations%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Hillary+S.+Egna%22
https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22Claude+E.+Boyd%22


                                                                                                      
Laboratory Report = 10% 

Group Discussion and Oral Presentation = 20% 

Mid-semester Examination = 25% 

Final Examination = 25%. 

A = 90-100, B+ = 85-89, B = 80-84, C+ = 75-79, C = 70-74, D+ = 65-69, D = 60-64, F = 0-59 

  



                                                                                                      
 

 

JAKARTA FISHERIES UNIVERSITY 
POSTGRADUATE SCHOOL 

COURSE OUTLINE 
AQUACULTURE PRODUCTION SYSTEM 

Credits: 3 Code: PSP 594 UPDATE: 15/02/2019 

Unit Coordinator Fitriska Hapsari 
Email: fitriska.hapsari@kkp.go.id 

Lecturers  

Course Description The course will provide an introduction to the aquaculture 
production system. This involves learning about designing 
aquaculture system and integrated aquaculture, planning grow – 
out culture, applying sustainable aquaculture, analyzing fish 
performance, identifying problem and planning aquaculture 
production intervention, and designing aquaculture technique 
and system. The course builds based on INDOGAP. 
 

Course Objectives To gain an understanding of production system on how to design 

and plan an integrated aquaculture, analyze fish performance, 

identify problem and production intervention. 

Approach Lecture, tutorial, practical, assignment, case study 

Time, study load and 
classroom 

Thursday, 08.00 – 17.00 (Break 12.00-13.00) 
Kerapu 1.1 Room 

 
 
Learning Outcomes (harus sesuatu yang simple, general tapi kebayang aktivitas 
classnya mau apa dan ada kriteria. Specific, achieveable and recoqnisable) 
 
Upon completion of this unit students should be able to: 

• Understand good farming practices of fresh water and marine water fish, especially 
grow-out production related to INDOGAP, by giving a case study of minimum 2 
national aquaculture farms 

• Demonstrate and run an aquaculture system made of 10 aquariums for at least 3 
weeks 

• Demonstrate effective live transport of fry from hatcheries to grow-out production. 
• Formulate the design of grow-out farms and describe their technology components. 
• Demonstrate the management of facilities and fish under grow-out production. 

mailto:fitriska.hapsari@kkp.go.id


                                                                                                      
• Conduct harvest and post-harvest processes on marketable products. 
• Explain the value chain and key business considerations across production. 
• Apply methods of statistical analysis to evaluate the production system 
• Demonstrate time management in completing tasks and in presenting material 
• Work as team members  

 
 
 
Prerequisites 
 
Compulsory subjects of the Bachelors in Applied Aquaculture 
 
Course Outlines 
 
Lecture Program 

Week # Lecture Topics 
1 Introduction; current updates in aquaculture production 
2 Good farming practice in accordance with INDOGAP 

3 Grow-out strategies and systems available to growers 

4 Production biology of key commercial species 

5 Key selection criteria for farm locations/sites 
6 Overview of hatchery production of fry and the transfer to grow-out 

conditions 
7 Visit to aquaculture farm 

8 Presentations 
9 Grow-out farm design, operations and management 

10 Feeding practices and management in grow-out 
11 Fish production management 

12 Environmental monitoring 

13 Environmental monitoring (continued) 

14 Harvesting and post-harvesting of marketable fish 

15 Value chain, business performance and key production considerations on 
commercial farms 

16 Final test 
 
Practical Program 

Week # Lecture Topics 
1 No practical session 
2 Case study 
3 Case study 
4 No practical session 
5 Soil characteristic 



                                                                                                      
6 Water quality  
7 No practical session (field trip) 
8 No practical session (presentation) 
9 Mid-test 

10 Grow-out system experiment set-up 
11 Grow-out experiment continuation 
12 Grow-out experiment continuation 
13 Grow-out experiment continuation 
14 Grow-out experiment termination 
15 Final test 

 
Learning Resources 
Textbooks 
Boyd, C.E. 1996. Water quality in Pond for Aquaculture. Auburn University. Alabama. 
Lim, C., & Webster, C. D. 2001. Nutrition and fish health. Binghamton, New York: Food 

Products Press.  
Lucas, J. S., & Southgate, P. C. 2012. Aquaculture: Farming aquatic animals and plants. 

Wiley. com.  
Pillay, T. V. R., &Kutty, M. N. 2005. Aquaculture: principles and practices. Blackwell 

publishing. 
Odd-Ivar Lekang, 2015. Aquaculture Engineering Department of Mathematical Science and 

Technology, Norwegian University of Life Sciences. 
Odum, E. P. 1979. Fundamental of Ecology. Third Edition, Yogyakarta 

 
Online Journals and other online resources 
 
Aquaculture 
Aquaculture Nutrition 
Aquaculture Reports 
Aquaculture Research 
Fish Physiology and Biochemistry 
Aquaculture International 
Journal of Applied Aquaculture 
Journal of the World Aquaculture Society 
 
Grading System 
 

Assessment 

type 
Date Venue Material to be examined 

Worth 

% 

Mid-test Week 9 
Kerapu 

1.1 

All lecture topics covered in 

weeks 1-6 
25 



                                                                                                      

Final test Week 15 
Kerapu 

1.1 

All lecture topics covered in 

weeks 8-14 and assignment 

topics 

25 

Practical 
assessment 

TBA  
Scientific report on water 

quality 
10 

Practical 

assessment 

TBA 

 
 

Scientific report on grow-out 

trial 
15 

Major 
assignment 

Week 10  
Topics TBA via Google 

classroom 
15 

Minor 
assignment 

presentation 
Week 12 

Kerapu 
1.1 

Await further updates  10 

All assessments are graded by marks  

 
Attendance Policy and Behavior in Class 
 
Students should attend all relevant and required activities for the module, including, but not 

limited to, lectures, tutorials, seminars, language classes and practical classes. 

Where students are unable to attend class(es) they should notify the Postgraduate School 

Office. This should be done as an authorized absence request for eligible cases or as a general 
notification for absences ineligible for authorization. 

Action will not be taken against students with unauthorized absences as long as adequate 

notification is given and cases of unauthorized absence are for appropriate and unavoidable 
reasons that are clearly not an attempt to circumvent the attendance policy.  

Deliberate attempts to circumvent the attendance policy are likely to be investigated and 

could lead to appropriate action being taken 

 

 

 

  



                                                                                                      
KKU P.3 AG187763: Seafood Processing Technology   3 (3-0-6) 
                  Semester: January 
 
Course Objectives:  

1. To know the principles of entrepreneurship and business plan 
2. To be able to select a suitable aquatic animal processing technology for SMEs 
3. To understand food processing plant layout for SMEs 
4. To be able to draft a plant layout that is suitable for the product originated from a 

business plan.  
5. To have in-depth knowledge of food additive law and regulations 
6. To gain information on registration for Thai FDA food serial number 

 
Learning Outcomes:  
 
Module 1 Principles of Entrepreneurship and Business Plan: Students will be able to describe 
principles of entrepreneurship, business ethics, and business plan. In addition, students will be 
able to develop a business plan using the Business Model Canvas for start-up aquatic animal 
business. 
 
Module 2 Suitable Aquatic Animal Processing Technology for SMEs: Students will be able to 
describe aquatic animal processing technologies, and will be able to select suitable technologies 
for the product originated from their business plan.  
 
Module 3 Food Processing Plant Layout for SMEs: Students will be able to describe a suitable 
food processing plant layout, and can draft a plant layout that is suitable for the product 
originated from their business plan. 
 
Module 4 Food Additive Law and Regulations: Students will be able to describe food additives 
commonly used in aquatic animal processing, and will be able to select suitable food additives 
for the product originated from their business plan.  
 
Module 5 Registration for Thai FDA Food Serial Number: Students will be able to describe  the 
importance of the FDA food serial number and can register for Thai FDA food serial number of 
the product that originated from their business plan. 
 
Prerequisite: None 
 
Course Outline:  
Module 1 Principles of Entrepreneurship and Business Plan:  

1.1 Principle of Entrepreneurship  
● Meaning of entrepreneurship 
● Why does someone become an entrepreneur? 



                                                                                                      
● Choosing a suitable form of business 

● SME entrepreneurship and its strengths 
● Choosing a product 
● Creating a business plan 

1.2 Business Ethics  
● Reliability 
● Trust 

● Principle 
● Morality 
● Responsibility 

1.3 Creating Business Plans Using the Business Model Canvas 
● Customer segments 
● Value propositions 
● Channels 
● Customer relationships 
● Revenue streams  
● Key resources 

● Key activities 
● Key partnerships 
● Cost structure 

 
Module 2 Suitable Aquatic Animal Processing Technology for SMEs:  

2.1 Conventional Processing Technologies 
● Drying 
● Smoking 
● Salting 
● Fermentation 
● Chilling/freezing 

● Canning 
2.2 Advanced Processing Technologies 

● Irradiation 
● High pressure 
● Ohmic heating 
● Microwave heating 
● Pulse light 
● High frequency ultrasound 
● Vacuum packaging and modified atmosphere packaging 

2.3 Selection of Suitable Technology for Aquatic Animal Product  
● Using a single technology  
● Using a combination of technologies/Hurdle technology 

 
Module 3 Food Processing Plant Layout for SMEs:  



                                                                                                      
3.1 Food Processing Plant Layout  

● Location  
● Structure of the processing plant 
● Processing line 
● Waste discharge and waste treatment 

3.2 Developing Plant Layout for Aquatic Animal Product 
● Nature of materials and finished products 
● Product quality requirements 
● Suitable plant layout 
● Thai FDA auditing food processing facility 

 
Module 4 Food Additive Law and Regulations:  

4.1 Groups of Food Additives and their Usages 
● Food phosphates 
● Flavoring agents and flavor enhancers 
● pH control agents and acidulants 
● Emulsifiers 
● Antioxidants 
● Anti-browning agents 
● Sweeteners 
● Colorants 
● Fat substitutes and replacers 

4.2 Thai FDA Food Additive Law and Regulations 
● Notification of the Ministry of Public Health (No.381) B.E. 2559 (2016)  

4.3 Food Additive Selection 
● Nature of product and shelf life 
● Using food additives to enhance food properties, and to minimize problems in products 

and shelf life 
 
Module 5 Registration for Thai FDA Food Serial Number: 

● Thai FDA registration process of serial number for food products 
● Criteria for product quality according to Thai Industrial Standard (TIS) and Thai 

Community Product Standard (TCPS) 
 
Laboratory Session: None 
 
Field Visits: Fish sausage factory in Kalasin, Thailand (Module 3)   
 
Case Studies: 

1. Plant layout and its modification (Class discussion: Plant layout is given, and students 
prepare for class discussion). 



                                                                                                      
2. Do you really need food additives for smoked-dried garfish? (Class discussion: process 

and shelf-life study of smoked-dried garfish fish are provided). 
 
 
 
Assignment and Report/Worksheet: 
Module 1 Principles of entrepreneurship and business plan: Develop the Business Model Canvas 
Module 2 Suitable aquatic animal processing technology for SMEs: Select suitable technologies 
for the product that originated from the Business Model Canvas  
Module 3 Food processing plant layout for SMEs: Draft a plant layout suitable for the product 
that originated from the Business Model Canvas 
Module 4 Food additive law and regulations: Select suitable food additives for the product that 
originated from the Business Model Canvas 
Module 5 Registration for Thai FDA food serial number: Print computer screen during 
registration for food serial number for the product originated from the Business Model Canvas 
 
Learning Resources:  

● Textbooks: No designated textbook, but lecture notes will be provided. 

● Reference Books: 

1. Osterwalder, A. and Y. Pigneur. 2010. Business Model Generation. John Wiley & Sons, 
Inc., Hoboken, New Jersey. 

2. Biswas, K. P. 2014. Fish Processing and Preservation. Daya Publishing House. 312 p. 
3. Hall, G.M. 2012. Fish Processing Technology. Springer Science & Business Media. 292 

p.  
4. Sen, D.P. 2005. Advances in Fish Processing Technology. Allied Publishers. 848 p. 
5. Kim, S. 2014. Seafood Processing By-Products: Trends and Applications. Springer 

Science & Business Media. 597 p. 
● Journals and Magazines: 

1. Fisheries and Aquatic Science, Springer 
2. Fisheries Science, Springer 
3. Journal of Food Processing and Preservation, John Wiley and Sons 
4. Journal of Aquatic Food Product Technology, Taylor and Francis 

 
Teaching and Learning Methods: Lectures, field visits, case studies, group discussion and oral  
presentation (description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 45 hrs. 
Field visits = 8 hrs. (1 day) 
Assignments = 24 hrs. (3 days) 
Self-studies = 90 hrs. 

https://www.google.co.th/search?hl=th&tbo=p&tbm=bks&q=inauthor:%22D.P.+Sen%22


                                                                                                      
 
 

Title: Feed and feeding management in aquaculture 

 

Course objectives: Feed usually accounts for 60-70% of production cost in 
aquaculture. Therefore, feed and feeding management are crucial for success in 
aquaculture business.  This course introduces basic knowledge on nutrients in feed, 
types of feed and feeding management techniques in aquaculture. The course      aims 
to train participants on techniques of fish feeding and feed management. 

Learning Outcomes: 

On successful completion of this module, students should be able to: 

● Describe the nutritional value of feed and the different types of feed      used in 
aquaculture 

● Apply knowledge and techniques on feeding management in aquaculture,       
especially on large scale aquaculture farming 

Pre-requisite: None 
 
Course Outline:  

I. Introduction 

1. Introduction to World and Vietnamese aquaculture sector 

2. Aqua     feed industry  

II. Nutrients and ingredients used in aquafeed 

1. Macro-nutrients (proteins, lipids carbohydrates) 

2. Micro     nutrients (vitamins and minerals) 

3. Ingredients used in aquafeed industry 

4. Feed technology      

III. Type of feed used in aquaculture 

1. Raw feed 

2. Moist-pelleted feed 

3. Formulated feed 

IV. Feeding practice and management 

1. Hand feeding 

2. Machinery feeding 



                                                                                                      
3. Demand feeding  

4. Automatic feeding 

5. Feeding management 

V. Factors affecting feeding efficiency 

1.  Environmental factors 

2.  Biological factors 

3. Technical factors 

 

Field visits:  
1. Large-scale marine fish farming, Nha Trang, Khanh Hoa province 
2. Industrial shrimp farming, Ninh Binh province 
3. Aqua     feed manufacture, Marvin group, Hai Duong province 

 

 

Learning Resources:  

1. Tacon A.G.J., Silva S.S.D., 1997.  Feed preparation and feed management 
strategies within semi-intensive fish farming systems in the tropics. 
Aquaculture, 151 (1-4): 379-404. 

2. Le Thanh Hung, 2008. Feed and fish nutrition in aquaculture. Agriculture 
Publish House, 299 p. In Vietnamses. 

3. Hasan  M.R. and New, M.B., 2013. On-farm feeding and feed management 
in aquaculture. FAO fisheries and aquaculture technical paper 583, 67 p. 

4. Nguyen  H.Q., Chu CT, Nguyen TLT , Lund I, 2017. Effects of dietary digestible 

protein and energy levels on growth performance,feed utilization and body 

composition of juvenile permit (Trachinotus falcatus). Journal of World 

Aquaculture. DOI:10.1111/jwas.12433. 

Teaching and Learning Methods: Lectures, field visits, presentations and 
discussion  

 
Time Distribution and Study Load: 

Lecture hours = 16 h. 
Field visits = 8 hrs x 4 days 
Self-studies = 40 h. 

 



                                                                                                      
Evaluation Scheme:   
 
Presentation 1 = 20%; Report and presentation 3 (Trip) = 30%; and Final 
examination = 50%. 
Students who display a thorough knowledge on techniques of feed and feeding 
practice during the examinations, and show excellent practical skills in field visit and 
field work report (written report + presentation) are given an A grade, and those who 
display a good understanding and practical skills are given a B grade.  Grade C will be 
awarded for those who show below average knowledge and practical skills on the 
subject matter, and the grade D will be given to students who show poor 
understanding/ practical skills on the subject matter. 
 
 
Instructor:  Asso. Prof. Dr. Nguyen Quang Huy 

 

Annexes: 
(Select only which you are going to use) 

 
1. Needs Assessment:  

One-page form to be developed and given to students on the first introductory 
class 
 

2. Lectures – lecture notes, 2 hours each, PDF file of the lectures and also 
reference materials to be provided in advance via online / VLE system 
 

3. Group discussions 
- Topic / issues / problems 
- Group plan  
- Date and venue 
- Presentation & Report 

 
4. Videos 

Title of the videos, where and how long 
 

5. Laboratory work – a lab manual with clear learning objectives to be prepared 
and provided to the students.  

- Methodology 
- List of equipment, materials and chemicals 
- Reports to be submitted by students (format with deadline)  

 



                                                                                                      
6. Field visit / study tours 

One-page description with the followings: 
- Background 
- Objectives 
- Date and transportation details with do’s and don’ts 
- Report with deadline 
- Presentation (date and format) 
 

7. Internship / field work 
Full description of the program with the followings: 
- Background and objectives 
- Date and transportation/residences details with do’s and don’ts 
- Report (weekly) with deadline and final 
- Presentation (date and format) 

 
8. Case studies 

One-page description with the followings: 
- Background description 
- Objectives 
- Report and presentation 

 
9. Evaluation and Feedback  -  

An evaluation form to be developed to give to the students to get feedback. 
Scoring methods for each chapter and teaching methods etc, and also open 
questions can be included what they like the most, what they did not like and 
what are missing. 

 

 

 

 
 
  



                                                                                                      
SSNS-CTU-01: Seafood safety and quality control 2(2-0) 

Semester: January 
 
Course Objective: This subject aims to provide students with knowledge and information 
on food quality management and safety. The subject will focus on main contents (i) provide 
general information on the most important aspects of food safety , (ii) forbidden and legal 
veterinary drugs used in aquaculture, understanding on elimination of antimicrobials in 
animals; (iii) environmental contaminants e.g. pesticide, PAHs, heavy metals related to food 
safety and analytical methods of antimicrobial residues; (iv) an overview of biological food 
safety hazards in food products; (v) physical food safety hazards (vi) an introduction on food 
safety management systems (good practices and HACCP), quality assurance standards (e.g. 
ISO 22000, Global GAP) assuring the food safety and food quality implemented in 
(inter)national trade; (vi) knowledge on quality control at production sites e.g. aquaculture 
ponds, fishing boats. Teaching methods are theories and discussions in-class activities. It is 
expected that students after finishing the subject will gain good information, knowledge on 
food quality management and safety that will be important for other studies of other subjects 
as well as for application into integrated and sustainable management of aquaculture. 
 
Learning Outcomes:  
 
On completion of this course, students will be able to: 

- Identify chemical, microbial and other contaminants in food products 
- Explore quality assurance standards applied in the aqua-food chain and against 

which certification is possible (e.g. ISO, HACCP, BRC, IFS, GlobalGAP) 
- Apply seafood safety measures and certification processes 
- Determine and solve a food safety problem in seafood value chain  

 
Pre-requisite: None 
 
Course Outline:  
 

1. INTRODUCTION 
9. Definitions, concepts, terminology 
10. Introduction to food safety and food quality 
11. Overview of different categories of chemical, microbial and  physical 
contaminants in aquaculture 

 
2. CHEMICAL ASPECTS OF FOOD SAFETY - RESIDUES OF VETERINARY DRUGS 

11. Forbidden substances (hormones, toxic antimicrobials, malachite green) 
12. Legal veterinary drugs 
13. Strategy to control veterinary drug residues: the example of European Union 
14. Elimination rate of antimicrobials in animals 

 
3. OTHER (CHEMICAL) CONTAMINANTS 



                                                                                                      
10. Pesticides. 
11. Environmental contaminants, Dioxins & PCBs, Heavy metals 
12. PAHs (Polycyclic aromatic hydrocarbons), Marine biotoxins, Biogenic amines 

and mycotoxin 
13. Mitigation from food contact materials; Food additives 

 
4. BIOLOGICAL ASPECTS OF FOOD SAFETY 

6. Food infections versus food intoxications bacteria 
7. Food infections bacteria, Salmonella, Escherrichia coli O157:H7, Listeria 

monocytogenes, Campylobacter  
8. Food intoxicating bacteria, Staphylococus aureus, Bacillus cereus, Clostridium 

botulinum, Clostridium perfringens   
9. Control measures 
10. Viruses & control measures 
11. Protozoa and parasites & control measures 

 
5. PHYSICAL ASPECTS OF FOOD SAFETY 

6. Concept of physical hazards 
7. Source of physical hazards 
8. Categories of physical hazards 
9. Control measures  

 
6. QUALITY MANAGEMENT SYSTEMS 

8. Introduction 
9. Aquaculture standards (ASC, BAP/ACC, GlobalGAP) 
10. Other standards (ISO 22000, BRC, IFS 

 
Case studies: 
Case study on the elaboration of quality assurance standards by small groups of students 
will be prepared, reported and presented 
 
Learning Resources:  
 
Textbooks: No designated textbook, but lecture notes will be provided. 
Reference Books: 

11. Leon Brimer, 2011. Chemical food safety. CAB International 2011. 
12. EC, European Commission. 2010. Commission Regulation (EU) N° 37/2010 of 22 

December 2009 on pharmacologically active substances and their classification 
regarding maximum residue limits in foodstuffs of animal origin. O. J. E. C. L15, 1-
72.  

13. Foodborne pathogens. 2003. Ed. Blackburn C.W. & McClure P.J., Woodhead 
Publishing Limited, Cambridge, England. 

14. Washington, S., and Ababouch, L., 2011. Private standards and certification in 
fisheries and aquaculture. Current practice and emerging issues. FAO. 181 p. 



                                                                                                      
15. Quality management systems in the food industry. 2009. Ed. Jacxsens, L., 

Devlieghere F., and Uyttendaele M.. St Kliment Ohridski University Press 
 
Journal and Magazines: 

11. Aquaculture, Aquaculture Research, Elsevier 
12. Food Chemistry, Elsevier  
13. Journal of Agricultural and Food Chemistry (ACS Publications) 
14. Food Microbiology, Food Control, Elsevie 
15. Aquaculture Magazine by World Aquaculture Society, USA 
16. Aquaculture Asia by NACA, Bangkok 

 
Teaching and Learning Methods: Lectures, case studies and presentations (description 

attached) 
 
Time Distribution and Study Load: 

Lecture hours = 20 h. 
Case study assignments = 10 h. 
Self-studies = 30 h. 

 
Evaluation Scheme:   
 
Case Study report and presentation 1 = 30%; Mid-semester examination = 20%; and Final 
examination = 50%. 
 
Students who display a thorough knowledge on risk assessment and management of 
chemical and microbial contaminants in food products during the examinations, and show 
excellent analytical skills in evaluating case study reports (written report + presentations) 
are given an A grade, and those who display a good understanding and analytical skills are 
given a B grade.  Grade C will be awarded for those who show below average knowledge and 
analytical skills on the subject matter, and the grade D will be given to students who show 
poor understanding/ analytical skills on the subject matters. 
  



                                                                                                      
Environment and Aquaculture      2(2-0) 

Semester: January 
 
Course Objective: Food safety and security has been becoming a critical issue and 
substantially concerned by people recently. Fish and shellfish are of important food source 
of many people worldwide. As they are living in water, they are subject to problem of 
pollution resulted mainly from anthropogenic activities and may cause risks to human health 
if consuming them. In order to aware of these risks, this course will provide knowledge on 
environmental issues including risks which can influence quality of wild as well as farmed 
aquatic organisms which are used as food for human; risk assessment and prevention 
measures will be also given. 
 
Learning Outcomes:  
 
On completion of this course, students will be able to: 
- determine types of pollutions in the aquatic environment 
- identify risks of environmental issues on wild and farmed aquatic organisms 
- identify levels of bioaccumulation through the food chains 
- assess impacts of environments on aquaculture and vice versa 
- propose measures to prevent risks and secure food safety  
 
Pre-requisite: None 
 
Course Outline:  
 
XX. Introduction 

12. Importance of seafood  
13. Aquatic biodiversity: an emphasis on human food 
14. Concepts of environment and aquaculture  
15. Challenges of food security from aquatic resources 

 
XXI. Biodiversity in aquatic environment and their roles 

15. Phytoplankton 
16. Zooplankton  
17. Macroinvertebrates 
18. Fish and other vertebrates  

 
XXII. Types of pollutions and risks to aquatic organism 

14. Biological pollution  
15. Chemical pollution 
16. Solid waste pollution 
17. Bioaccumulation  

 
XXIII. Aquaculture and environment and their interactions 



                                                                                                      
12. Aquaculture species and their nutritional values 
13. Common aquaculture systems 
14. Impacts of aquaculture on environments 
15. Effects of environment on aquaculture  

 
XXIV. Environment impact and risk assessment  (EIA) 

10. EIA definition  

11. Goals and principles of EIA   
12. Role of EIA in environmental management, planning and decision-making and 

development planning 
13. Legal frame work of EIA 
14. EIA approaches/methodologies 

 
XXV. Environment monitoring for food safety 

11. Biomonitoring and physical-chemical monitoring 
12. Management of aquaculture practices 
13. Biological and chemical treatments  
14. Legal regulations on environment protection and food safety 
15. Friendly aquaculture system application 

 
Field visits:  

1. Aquaculture farms – pangasius catfish, snakehead, Shrimp etc. 
2. Rice fields – two and three crops consecutive cultivation  

 
Case studies: 

10. Pangasius catfish: Thot Not, Can Tho; Long Xuyen, An Giang 
11. Shrimp culture: Tran De, Soc Trang; Bac Lieu 
12. Rice fields: 2 crops, Can Tho; 3 crops, An Giang 

 
Learning Resources:  
 
Textbooks: No designated textbook, but lecture notes will be provided. 
 
Reference Books:  

1. Pillay, T.V.R. 2004. Aquaculture and Environment. Blackwell publishing, 195pp. 
2. Ormond, R.F.G., Gage, J.D., and Angle. M.V. 2005. Marine biodiversity. Cambridge 

University Press, 449 pp. 
3. Carvalho, E., David, G.S, and Silva, R.J. 2012. Health and Environment in aquaculture. 

IntechOpen. ISBN: 978-953-51-0497-1.   
4. Dobson, M. and Frid C. 2009. Ecology of aquatic systems. Oxford University Press, 

321 pp. 
5. Rainboth, W.J., Vidthayyanon, C. and Mai Dinh Yen. 2012. Fish of the greater Mekong 

ecosystem with species list and photographic atlas. Miscellaneous publications, 
Museum of Zoology, University of Michigan, No. 201, 294 pp. 



                                                                                                      
 
Journal and Magazines: 

1. Aquaculture, Elsevier  
2. Aquaculture research, Elsevier 

 
Teaching and Learning Methods: Lectures, field visits, case studies and presentations 

(description attached) 
 
Time Distribution and Study Load: 

Lecture hours = 20 h. 
Field visits = 8 hrs x 3 days 
Case study assignments = 8 h (1 day) 
Self-studies = 50 h. 

 
Evaluation Scheme:   
 
Case Study report and presentation = 30%; Case Study report and presentation 2 Mid-
semester examination = 20%; and Final examination = 50%. 
 
 

  



                                                                                                      
Course title: Environmental Impact Assessment in Aquaculture 
Course code: AQUA6014       2(2-0) 

Semester: April 
 
Course Objective: This course equips students with basic principles of environmental 
impact assessment (EIA) in all proposed activities such as development projects, programs 
or legislative actions, and provides them guidelines and procedures of EIA including writing 
EIA report.   
 
Learning Outcomes:  
 
On completion of this course, students will be able to: 

- Lead or participate a working group for EIA of proposed projects in aquaculture  
- Identify and analyze possible impacts of proposed projects 
- Propose solutions to eliminate or minimize negative impacts on the environment 
- Compose EIA report following the guideline from the Ministry of Natural Resources 

and Environment of Vietnam.  
 
Pre-requisite: None 
 
Course Outline:  
 
XXVI. Principles and procedures 

16. Introduction and principles  
17. Origin and development 
18. Roles of EIA in sustainable development 
19. Scopes of EIA in proposed activities  
20. Legislative context 

 
XXVII. Process of EIA 

19. Starting up and stages of EIA 
20. Screening of proposed projects 
21. EIA process 

3.1 Determine limits/boundaries 
3.2 Data collection 
3.3 Description and assessment of the current conditions 
3.4 Impact prediction 
3.5 Solution proposition 
3.6 EIA report  

   
XXVIII. Techniques and methods  

18. Techniques in impact prediction 
Aspects to be predicted 
Expert assessment  



                                                                                                      
Mathematic models 
Prediction by trials  
 

19. Commonly used methods for EIA 
Tabulator analyses 
Matrix analyses 
Network analyses 
Map overlapping analyses 
 

XXIX. Monitoring and auditing 
1. Environmental monitoring  
2. Environmental auditing 

 
XXX. Problem and solution for environmental compensation  

16. Polluter pay principles 
17. Payment methods 
18. Payment for ecosystem services 
19. Case study in aquaculture 

 
 
Case studies: 

13. Pond aquaculture analyses (specific farm conditions will be provided) 
14. Cage aquaculture analyses (specific farm conditions will be provided) 
 

 
Learning Resources:  
 
Textbooks:  

1- Looijen, J.M., 2004. Environmental Impact Assessment. Research Center of Eco-
environmental Sciences- Chinese Academy of Science. 68 p.  

2- A handout of lecture note (powerpoint) will be provided.  
  
Additional reading resources: 

16. Tyldesley, D. and Edinburgh, A., 2005. A Handbook on environmental impact 
assessment- Guidance for competent authorities, consultees and other involved in 
the environmental impact assessment process in Scotland, second edition. Scottish 
Natural Heritage. 257 p.  

17. Glasson, J., Therivel, R. and Chadwick, A., 2005. Introduction to environmental 
impact assessment, Third edition. Routledge, Taylor and Francis Group, London 
and New York. 460 p.  

 
 
Teaching and Learning Methods: Lectures, case studies, group working and presentations  
 



                                                                                                      
Time Distribution and Study Load: 

Lecture hours = 24 h. 
Case study assignments presentation = 6 h.  
Self-studies = 90 h. 

 
Scoring Scheme:   
 
Case Study report and presentation (group work) = 20%;  
Individual assignment (home-work) = 20%;  
Final examination = 40%. 
 
Students will be scored using a 10-point basis for every work evaluation.  
Who performs high satisfaction on the task requirement will be marked from 9 to 10; marks 
of 7-8 for moderate satisfaction; 6 for low satisfaction; 5 for just pass; 4 and below for fail.        
 
Instructor: Dr Nguyen Van Trai 
 
 
 
 
Annexes: 

 
 

1. Assessment: Types of assignment and examination, and weight of assessment will be 
informed to students on the first introductory class 
 

2. Lectures: Full lecture notes in form of PDF file will be provided in advance via online.  
 

3. Case study for group work and individual assignment 
Topic / issues / problems will be given to students with specific requirements and    
deadline, venue. Presentation and report forms will also be informed.  

 
4. Videos 

Selected videos showing fish farming activities and their impacts on the environment 
will be played during class hours; the length of the videos may last from 5 to 15 
minutes each. 

  



                                                                                                      
 

Research methodology and Statistics for Aquaculture and Fisheries Management    3(2-3)  

Semester: January 

 

Course Objective:  Research issues in aquaculture and fisheries are diverse which may range from conducting 

laboratory experiments under controlled environment to field surveys to collect data and analyze complex 

interactions of socio-economic and environmental factors. Students need in-depth knowledge and skill on 

both scientific experimentation and survey designs in order to generate or collect reliable data. After 

acquiring required data, they need both theoretical knowledge and practical competency in using relevant 

statistical tools. They also need skills on analyzing and interpreting both qualitative information and 

quantitative data to find solutions to the research problems. Therefore, this course provides theoretical 

knowledge to the students and helps them develop required skills to become experienced researchers. 

 

Learning outcomes: On completion of this course, the students will be able to: 

- identify potential research topics and formulate hypotheses 
- describe different data types, and experimental and survey designs 
- collect or generate qualitative information and quantitative data  
- selecting appropriate statistical tools for data analysis 
- interpret the results and present research findings 

 

Pre-requisite: None 

Course Outline: 

 

I. Introduction 
1. Aquaculture experimentation and data types 
2. Fisheries management research 
3. Sociological research and data types 
4. Researchable problems and issues 
5. Definition and scope of statistics 

 

II. Sampling in Aquaculture and Fisheries 

1. Sampling in on-station and field surveys 

2. Sampling methods 

3. Tests for normality  

4. Data transformation  

5. Non-parametric tests 

 



                                                                                                      
III. Basic Statistical Concepts 

1. Data distributions – Normal, binomial and other distributions  
2. Measure of central tendencies: mean, median, mode, percentiles 
3. Measure of dispersions: range, variance, standard deviation 
4. Hypothesis formulation and testing 
5. Goodness of fit and analysis of proportions 
6. Mean comparisons – one or two sample t-tests, z-tests 

 

IV. Experimentation Techniques 
1. Setting up experimental treatments to test hypotheses 
2. Complete Randomized Design (CRD) and multiple comparisons 
3. Randomized Complete Block Design (RCBD) 
4. Latin Square Design (LSD) 
5. Factorial Experiments 

 
V. Advanced Statistical Techniques 

1. Multivariate analysis of variance (MANOVA) 

2. Covariance Analyses 

3. Linear and non-linear models 

4. Multiple regression and Correlation 

5. Multivariate techniques 

6. Cluster analysis 

7. Principle component/factor analysis 

 

Practical Sessions: The following hands-on sessions will be conducted after each theory lecture. 

No. Practical session Hours 

1 Data screening, data distributions; descriptive statistics 3 

2 Exploratory data analysis and hypothesis testing 3 

3 Chi-square and Komogorov-Smirnov (K-S) 3 

4 Students t-test and z-test 3 

5 One way ANOVA: Completely randomized designs (CRD) 3 

6 Two-way ANOVA: Block and Latin Square Designs 3 

7 Multifactor ANOVA/Multivariate analysis: Factorial design 3 

8 Simple linear regression 3 

9 Regression models: linear, exponential, quadratic  3 

10 Multiple regression and correlation (parametric & non-parametric) 3 



                                                                                                      
 

 

Textbook: No designated textbook, but lecture notes and handouts will be provided. 

Reference Books: 

1. Bhujel, R.C. 2009. Statistics for aquaculture, Wiley-Blackwell. 222 p. 
2. Mead, R., Carnew, R.N. and Hasted, A.M. 2003. Statistical Methods in Agriculture and Experiment and 

Biology, 3rd Edition, Chapman and Hall /CRC, 472 P. 
3. Zar, J.H., 2010. Bio-statistical analysis, 5th Edition, Prentice-Hall Inc. 944 p. 
4. Sokal, R.R. and Rohlf, F.J. 1995. Biometry: The principles and practices of Statistics in Biological 

Research, 2nd Edition, WH Freeman and Co. 887 p. 
5. Gomez, K.A. and Gomez, A.A. 1983. Statistical procedures for agricultural research, John Wiley & 

Sons. 680 p. 
6. Manly, B.F.J, 2004. Multivariate Statistical Methods: A Primer, Chapman & Hall. 208 p. 

Journals and Magazines: 

1. Aquaculture, Elsevier 
2. Aquaculture Research, John Wiley & Sons Ltd. 
3. Fisheries Research, Elsevier 
4. Ecological Modeling, Elsevier 
5. Journal of Coastal Conservation, Springer 

 

Teaching and Learning Methods: Lectures, practical exercises and take-home assignments.  

 

Time Distribution and Study Load: 

Lecture hours = 30 h. 
Class exercises and assignments = 45 h. 
Self-studies = 80 h. 

 

Evaluation Scheme:   

Weekly practical exercise reports 30%, mid-semester examination 30%, and final examination 40%. Both 

mid-semester and final exams will be open book. 

 

11 Cluster analysis 3 

12 Principal Component / Factor analysis 3 

13 Survey data: data coding, data entry and analysis 3 

14 Multidimensional scaling 3 

15 Miscellaneous or revisions as required 3 



                                                                                                      
Students who demonstrate in-depth theoretical knowledge of statistics and show outstanding practical 

skills of data analysis during examinations, and show outstanding analytical skills while evaluating 

assignments are given an A grade, and those who display a very good understanding and analytical skills 

are given a B+ grade. Those who show good skill will receive B grade while C+ will be awarded to average 

students. Grade C will be for those who show below average knowledge and analytical skills, and the grade 

D will be given to students who show poor understanding/ analytical skills. 

 


	1. Flaaten, O. (2018). Fisheries and Aquaculture Economics. Ola Flaaten and Bookboon.com,
	Norway.
	Laboratory Session:  None
	Field visits: (Subject to COVID19 situation / if students can arrive in Thailand)
	1. Farm visits (tilapia, sea bass, shrimp/prawn etc.)
	2. Seafood processing factory
	3. Fish markets - fish landing site, local markets (Talat Thai) and supermarkets
	- Reports: Reports (5-6 pages) and oral presentation using Zoom if students can’t come.
	Presentation: Oral presentation of reports and lessons learned from the field visits
	Laboratory Session:
	-
	Field visits:
	4. Fish farms –Tilapia, Shrimp etc.
	5. Fish markets – local market and supermarket
	Case studies:
	1. Tilapia hatchery business – Chiang Mai Pattana Farms, Chiang Mai
	2. Norway’s Salmon farm business
	3. US subprime crisis
	4. 7-Eleven using quality control tools (Pareto Analysis) as competitive advantage
	5. Product positioning of CP Tabtim (red  tilapia)
	6. 7-Eleven and OMNI channel
	7. Use of probiotic in red tilapia
	Laboratory Session:
	1. Aquatic organisms sampling :
	Fishing preparations: Fishing gear, fishing catches or fishing fleet
	2. Identification and evaluation of aquatic animals species within each ecosystem
	3. Biotechnology in aquatic animals: molecular technique
	4. Using mathematical models to analyze the dynamics of aquatic animal populations
	Field visits:
	6. Fish farms – Commercial fish in Mae Gat Sub District, Sansai, Chiang Mai
	7. Aquatic natural resources: Chiang Mai, Chiang Rai and Mae Hong Son provinces, Northern Thailand
	Case studies:
	8. Diversity of aquatic resources in lotic ecosystem: Maejam and Chiang Dao watershed, Chiang Mai
	9. Diversity of aquatic resources in lentic ecosystem: Lakes, ponds in Chiang Mai

	2. El-Sayed, A. 2006. Tilapia Culture. CABI. 277 p.
	4. Conceicao, L. and Tandler, A. 2018. Success Factors for Fish Larval Production. John Wiley & Sons, 512 p.
	5. Lovell, T. 1998. Nutrition and Feeding of Fish. Springer Science & Business Media, 267 p.
	1. Osterwalder, A. and Y. Pigneur. 2010. Business Model Generation. John Wiley & Sons, Inc., Hoboken, New Jersey.
	3. Hall, G.M. 2012. Fish Processing Technology. Springer Science & Business Media. 292 p.
	4. Sen, D.P. 2005. Advances in Fish Processing Technology. Allied Publishers. 848 p.
	1. Tacon A.G.J., Silva S.S.D., 1997.  Feed preparation and feed management strategies within semi-intensive fish farming systems in the tropics. Aquaculture, 151 (1-4): 379-404.
	2. Le Thanh Hung, 2008. Feed and fish nutrition in aquaculture. Agriculture Publish House, 299 p. In Vietnamses.
	3. Hasan  M.R. and New, M.B., 2013. On-farm feeding and feed management in aquaculture. FAO fisheries and aquaculture technical paper 583, 67 p.
	Case studies:
	Case study on the elaboration of quality assurance standards by small groups of students will be prepared, reported and presented
	Field visits:
	1. Aquaculture farms – pangasius catfish, snakehead, Shrimp etc.
	2. Rice fields – two and three crops consecutive cultivation
	Case studies:
	10. Pangasius catfish: Thot Not, Can Tho; Long Xuyen, An Giang
	11. Shrimp culture: Tran De, Soc Trang; Bac Lieu
	12. Rice fields: 2 crops, Can Tho; 3 crops, An Giang
	Case studies:
	13. Pond aquaculture analyses (specific farm conditions will be provided)
	14. Cage aquaculture analyses (specific farm conditions will be provided)


