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AQUACULTURE TECHNOLOGY SEMESTER: V PAPER-6A (2024-2025) 

Course 6A: SOIL AND WATER QUALITY MANAGEMENT 

(Course code: AQ225315-6A) 
 

Credits: 4 Hrs. /Wk.: 4 
 

 Syllabus: (Total Hours: 90 including Teaching, Lab, Field Training and Unit tests, etc.) 

 
UNIT I: Soil quality                                                                                                      (10h) 

1. Soil types and their distribution. Physical and chemical properties of soil: Soil colour, texture, 

structure, pore space, bulk density, and water holding capacity; Conductivity, pH, redox potential, 

soil salinity, calcium carbonate, organic carbon, available nitrogen, available phosphorus, Carbon-

Nitrogen ratio, organic matter and soil fertility. 

2. Properties of water-logged soils, methane and hydrogen sulphide formation. Problem soils: Saline 

soils, Alkali soils, Acid sulphate soils (ASS), and their reclamation. 

3. Pond Seepage and its control. Soil quality criteria/requirements for aquaculture. 

 

UNIT II: Water quality                 (10h) 

1. Water quality parameters: Temperature, transparency, salinity, dissolved oxygen, carbon dioxide, pH, 

alkalinity, hardness, conductivity, ammonia, nitrites, nitrates, orthophosphates and hydrogen sulphide; 

phytoplankton, zooplankton and benthos. 

2. Role of aquatic microorganisms in carbon, nitrogen, phosphorus and Sulphur cycles. 
 

        3.  Water quality criteria for freshwater and brackish water aquaculture. 
 

UNIT III: Soil and Water amendments                                                                        (10h) 

1. Liming: Liming materials, effects of liming on pond ecosystem, liming rates for ponds, calculation of 

lime requirements and application of liming materials to ponds. 

2. Manures   and   Fertilizers:   Types   of   manures   and fertilizers, primary nutrients, micronutrients, 

fertilizer grades, quantity and method of application; Bio fertilizers. 

3. Pond fertilization: Role of organic and inorganic fertilizers in aquaculture; Problems in ponds with 

indiscriminate fertilization. 

UNIT IV: Pond water management                                                                      (10h) 

1. Dial changes in dissolved oxygen concentration, oxygen depletion in ponds, Aeration, Water 

exchange, Bio-floc technology. 

2. Water treatment, Water filtration devices, Waste water treatment practices, Waste discharge standards, 

Re circulatory aquaculture system (RAS). 

 



 

3. Water quality management in freshwater carp culture; brackish water shrimp culture; and hatcheries. 

UNIT V: Pond treatments                                                                                        (10h) 

1. Pond conditioners and Chemical treatments: Potassium permanganate, Hydrogen peroxide, Calcium 

hydroxide, Rotenone, Formalin and Malachite green. Methods of applying chemicals. 

2. Reduction of pH; Control of turbidity, salinity, hardness and chlorides; Chlorine removal; Removal of 

toxic gases. 

3. Control of algal blooms and aquatic weeds. Bioremediation: Soil and water probiotics for aquaculture 

ponds. 

ADDITIONAL INPUTS:  

1. Calcium hypochlorite 

2. Sulphonamides.  

3. Bacterioplankton as larval feed and for water quality improvement  

4. Effects of light on Productivity 

 

REFERENCES: 
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Business Media. 
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AQUACULTURE TECHNOLOGY SEMESTER: V PAPER-6A (2024-2025) 

Course 6A: SOIL AND WATER QUALITY MANAGEMENT LAB 

(Course code: AQ225315-6AP) 

 
Credits: 1 Hrs. /Wk.: 2 

 
 

Practical Syllabus: 

 
Skills Outcomes: 

On successful completion of this practical course, student shall be able to: 

1. Identify and handle various glassware, equipment and analytical instruments used for 

soil and water analyses. 

2. Exhibit skills for preparing standard and working solutions for soil & water analyses. 

3. Collect and analyze the physico-chemical and biological parameters of soil & water. 

4. Calculate the dosages of lime and fertilizers required in ponds. 

5. Apply the advanced techniques for quality improvement in ponds for better yields. 

 
 

Practical Syllabus: 

1. Demonstration of laboratory glassware and equipment used in water and soil analysis. 

2. Principles of Titrimetry, Gravimetry, Potentiometry, Conductometry, 

Refractometry, Colorimetry, Turbidimetry, Spectrophotometry (Vis, UV-Vis, 

Flame, Atomic Absorption Spectrophotometer (AAS)). 

3. Solutions: Standard, and dilute solutions; units of concentration; standard curve. 

             Soil Analysis: 

4. Collection and Processing of soil samples 

5. Determination of Soil texture, pH, Redox potential and Conductivity. 

6. Determination of Organic carbon, available nitrogen and available phosphorus. 

             Water Analysis: 

7. Measurement of Temperature, Transparency, Turbidity, and Salinity of water. 

8. Estimation of Dissolved oxygen, Free carbon dioxide, Total alkalinity and Total 

hardness in water. 

9. Estimation of ammonia, nitrites, nitrates, and orthophosphates. 

10. Collection and identification of phytoplankton, zooplankton and benthos 



 

11. Calculation of doses of lime and fertilizers for ponds 

12. Design and fabrication of different filters. 

Co-Curricular Activities: 

a) Mandatory:(Training of students by teacher on field related skills: 15 hours) 

1. For Teacher: Training of students by teacher in laboratory and field for a total of 

15 hours on handling and operation of glassware, equipment and instruments; 

preparation of standard and working solutions, and standard curves; collection and 

processing of soil and water samples in the field; estimation of physico-chemical 

parameters of soil and water; collection and identification of plankton and benthos; 

calculation of doses for pond liming and fertilization; and design and fabrication of 

water filtering devices. 

2. For Student: Individual visit to a local fish/ shrimp farms and hatcheries or to a 

laboratory in college/university/research organization/private sector and study the 

soil and water quality. Submission of a hand-written Fieldwork Report not 

exceeding 10 pages in the given format. 

3. Max marks for Field Work Report: 05. 

4. Suggested Format for Field work: Title page, student details, content 

page, introduction, work done, findings, conclusions and 

acknowledgements. 

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities: 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like identifying tools /kits used for 

soil and water analyses and their handling, operational techniques with safety and 

security, IPR) 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on tools and techniques in soil and water analyses. 

5. Collection of material/figures/photos related to the topic, writing and organizing 

them in a systematic way in a file. 

6. Visits to fish and shellfish culture farms, hatcheries, research organizations, etc. 

7. Invited lectures and presentations on related topics by field/industrial experts. 
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AQUACULTURE TECHNOLOGY SEMESTER: V PAPER-7A (2024-2025)  

ORNAMENTAL FISH CULTURE 

          (Course code: AQ225316-7A) 
Credits: 4 Hrs. /Wk.: 4 

 

              Syllabus: (Total Hours: 90 including Teaching, Lab, Field Training and Unit tests, etc.) 

 
 

UNIT I: Status of Ornamental fish farming and trade (10h) 

1. Global status of ornamental fish trade and export potential. 

2. Present status and prospects of ornamental fish farming and trade in India. Indian ornamental fish 

diversity and its status. Major marine ornamental fish resources of India. Method of collection of live 

fish. 

3. Types of aquaria – Home and Public aquaria (freshwater and marine), Oceanarium. 

 
 

UNIT II: Ornamental fishes   (10h) 

1. Origin and Benefits of ornamental fish keeping as a hobby. 

2. Freshwater ornamental fishes – their taxonomy and biology - varieties of Gold fish Koi, Barbs, 

Danios (cyprinids); Gourami, Betta (anabantids); Tetras (characins), Live bearers (Guppy, 

molly, sword tail, platy); Angel fish and other Cichlids, Catfishes, Loaches. 

3. Marine ornamental fishes– varieties and their habitats. Other ornamental organisms– anemones, 

worms, lobsters, shrimps, octopus, starfish. 

 UNIT III: Aquarium Management                                                    (10h) 

1. Fabrication, setting up and maintenance of freshwater and marine aquarium - Lighting and aeration - 

Aquarium plants and their propagation methods - Aquarium accessories and decoratives. Selection 

of fishes and Species compatibility for aquarium keeping. 

2. Water quality management for freshwater and marine aquariums. Water filtration systems – 

biological, mechanical and chemical. Types of filters. 

3. Aquarium fish feeds – Live feeds, Dry and wet feeds. Pigmented feeds for color enhancement, larval 

feeds and feeding. 

4. Common diseases of aquarium fish - diagnosis and treatment. Control of snail and algal growth. 

Medicines and chemicals used in aquaria. 

 



 

 

UNIT IV: Breeding and Rearing of ornamental fishes    (10h) 

1. Breeding of Live bearers and Egg layers – sex identification, conditioning of parent fish, stimulating 

spawning, parental care, hatching, and fry rearing. 

2. Breeding of marine ornamental fishes (clown and damsel fishes) and larval rearing. 

3. Application of genetics and biotechnology for quality strain production. 

 
 

UNIT V:  Commercial Production of Aquarium fish and Plants      (10h) 

1. Commercial production units of ornamental fish - requirements and design 

2. Commercial production of live bearers, goldfishes, gouramies, barbs, angels and tetras. 

3. Mass production of aquarium plants. 

4. Fish conditioning, packing, transport and quarantine methods. Retail marketing and export of 

ornamental fish. 

 

ADDITIONAL INPUTS 

1. Status of ornamental fish diversity in Andhra Pradesh. 

2. Fresh water ornamental fish resources in India 

3. Marine aquarium plants 

4. Ornamental tortoise 

5. Problems of ornamental fish industry. 

6. Strategies for improvement of ornamental fish industry in India 

 REFERENCES: 
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An Atlas. ICAR, National Bureau of Fish Genetic Resources, Lucknow, India. 

3. Dick Mills (1998). Aquarium Fishes, Dorling Kindersly Ltd., London. 

4. Spotte, S. (1993). Marine Aquarium Keeping. John Wiley and Sons, USA. 

5. Kurup, BM., Harikrishnan, M. and Renjithkumar, CR (2012). Breeding, farming and trade of 

ornamental fishes in India-Prospects and challenges. Souvenir- Ornamentals Kerala 2012. 

6. Jameson, JD. andSanthanan, R. (1996). Manual of Ornamental Fishes and Farming 

Technologies, Fisheries College and Research Institute, Tuticorin. 

7. Murthy, VS.  (2002). Marine ornamental fish resources of Lakshadweep. CMFRI 

special publication, 72, 1-134. 

8. Olivier, K. (2003). World trade in ornamental species (pp.49-63). Iowa State Press. 
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11. Cato, JC. And Brown, CL. (Eds.) (2008). Marine ornamental species: collection, culture and 

conservation. John Wiley & Sons. 

12. Bunting, BW., Holthus, P. and Spalding, S. (2003). The marine aquarium industry and reef 

conservation. Marine Ornamental Species: Collection, Culture and Conservation, 109- 124. 

13. Santhanam, R., Sukumaran, N. and Natarajan, P. (1987). Manual of Freshwater Aquaculture. 

Oxford & IBH Publishing. 

14. Sirajudheen, TK., Salim, SS., Bijukumar, A. and Antony, B. (2014). Problems and prospects of 

marine ornamental fish trade in Kerala, India. J. Fish. Eco. Dev., 1151:14-30. 

15. Web resources suggested by the teacher concerned and the college librarian including reading 

material. 
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Skills Outcomes: 

On successful completion of this practical course, student shall be able to: 

1. Identify the common ornamental fishes and aquarium plants. 

2. Fabricate a glass aquarium and set up with equipment and accessories 

3. Maintain the fishes in aquarium with proper water quality, feeding and disease management. 

4. Exhibit skills for breeding egg-layers and live-bearers and fry rearing. 

5. Condition the fish for packing and transport. 

 
 

Practical Syllabus: 

1. Identification of common freshwater and marine aquarium fishes 

2. Construction of a glass aquarium 

3. Setting up and maintenance of aquarium (maintained by students can be evaluated after one month) 

4. Water quality management in freshwater and marine aquariums 

5. Identification of Aquarium plants and live food organisms, and decoratives 

6. Aerators and Types of Filters 

7. Breeding of egg layers (Gold fish), live bearers (Guppy) and bubble nest builder (Gourami) 

8. Ornamental fish diseases and their diagnosis and treatment. Calculation of medicine/ chemical 

treatment dosages. 

9. Conditioning and packing of ornamental fishes. 

Co-Curricular Activities: 

a) Mandatory: (Training of students by teacher on field related skills: 15 hours) 

1. For Teacher: Training of students by teacher in laboratory and field for a total of 15 hours on the 

biology of freshwater and marine ornamental fishes, setting up and maintenance of aquarium, breeding 

and commercial production of aquarium fishes and plants, and packing and transport of ornamental 

fishes. 

2. For Student: Individual visit to public aquaria, oceanarium, and commercial ornamental 



 

fish production farms, or to a university/research organization with ornamental fish production units 

and study the breeding, culture, marketing and export of ornamental fish. Submission of a hand written 

Field work Report not exceeding 10 pages in the given format. 

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field Report: Title page, student details, content page, introduction, work done, 

findings, conclusions and acknowledgements. 

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities: 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like identifying biofilters, aerators, accessories and their 

maintenance). 

3. Seminars, Group discussions, Quiz, Debates, etc. (on related topics). 

4. Preparation of videos on aquarium keeping, breeding and larval rearing of ornamental fishes 

5. Collection of material/figures/photos related to the topic, writing and organizing them in a systematic 

way in a file. 

6. Visits to ornamental fish farms, public aquaria, oceanarium and aquarium fish production facilities in 

research organizations, etc. 

7. Invited lectures and presentations on related topics by field/industrial experts. 

 

****** 

 

 

 

 

 

 

 

 

 

 

 
 

 


