
          WEST BENGAL STATE UNIVERSITY


           SYLLABUS  FOR  B. Sc. ( Major) COURSE  IN


        INDUSTRIAL  FISH  AND  FISHERIES


                      ( Three Years Degree Course )

PART – I ( 200 Marks )

Paper – I :   Theoretical (100 marks)

                     Group – A :  Biology of  Fish ( 50 marks ) 

                     Group -  B :  Capture Fisheries ( 50 marks )

Paper – II :  Practical (100 marks)

PART - II ( 200 Marks )

Paper – III  : Theoretical (100 marks)

                       Group – A : Principles of Aquaculture, Fish genetics and 

                                           Seed production ( 50 marks )

                       Group – B : Freshwater and Coastal Aquaculture( 50 marks )

Paper – IV :  Practical (100 marks)
PART  - III  ( 400 Marks )

Paper –  V  :  Theoretical (100 marks)

                       Group – A : Fish Pathology and Fishery Microbiology, (40 marks )

                       Group – B : Ornamental Fishery ( 30 marks )

                       Group – C : Post harvest Technology, Fishery Economics and

                                           Fishery Extension. (30 marks )

Paper – VI :    Practical (100 marks)

Paper – VII :  Practical (100 marks)

                         ( On – Job – Training  and  Market Survey Report ) 

Paper – VIII : Theoretical ( 100 marks )

                         Entrepreneurship Development

PART – I

Paper – I (Theoretical)

Group – A : Biology of Fish                                                                                      

Module no : IFF 101 – Fin Fish taxonomy and classification

( 6 marks / 6 teaching hours )

          General principles of taxonomy and Binomial nomenclature. Methods of fish                 

          identification. Classification of Fish. Skin, coloration, scales, mouth, jaw, teeth, fins and    

          fin rays and their taxonomic importance.

Module no : IFF 102 – Fin Fish anatomy , food and feeding habit.

( 18 marks / 20 teaching hours )

          Study of external morphology of a typical  elasmobranch and a typical  teleostean fish    

          and differences between them. Internal  anatomy of fish   ( elasmobranch and teleost ) –    

          Alimentary canal and associated structures, Respiratory and accessory respiratory organ, 

          Heart and circulatory system, Sense organs and lateral line system, Outlines of skeletal  

          system, Sound production and sound reception system, Weberian ossicles. Food and 

          feeding habits of fish.

Module no : IFF 103 – Shell Fish anatomy, food and feeding habit.

( 10 marks / 12 teaching hours )

         External characters of prawn, crab, lobster, bivalve and cephalopod. Food and feeding 

         habit of  prawn, crab, bivalve and cephalopod.

Module no : IFF 104 – Fish Reproduction and Development.

( 10 marks / 12 teaching hours )

         Reproductive System, Sex differences and maturity stages. Fecundity and its estimation.           

         Reproductive  behavior and parental care. Types of eggs and larvae, early development.

          Migration and  chemoreception.

Module no : IFF 105 - Study of Fish growth.

( 6 marks / 10 teaching hours )

         Fish growth – absolute and relative growth, isometric and allometric growth, cube law,

         analysis of growth checks on hard parts (scales, otolith, vertebra). Marking and tagging 

         of fish for growth studies. Length – weight relationship, ponderal index, relative 

         condition factor and gonadosomatic index.

Group – B : Capture Fisheries                                                                                  

Module no : 106 - World fishery status.

( 6 marks / 6 teaching hours )

           Importance of capture fisheries of the world, present yield and estimates of potential.

           International fishery commission. 

Module no : 107 – Fishery resources of the country

( 20 marks / 20 teaching hours )

           The inland capture fishery resources of India, Riverine fisheries – resources and  

           fisheries of major and minor carps, catfishes and other groups.

           Cold water fishery - Resources, fisheries of trout, mahseer and other cold water species.

           Potentials of lacustrine fishery 

           Estuarine fisheries – resources and fisheries of clupeoids, mullets, sea perches, prawns, 

           molluscs and other  important groups. Fisheries of Brackishwater lakes and backwaters.            

           Marine fishery  Resources of India , Offshore and inshore fisheries. 

Module no : 108 – Exploitation of Fishery Resources.

( 14 marks / 14 teaching hours )

           Exploitation and management of marine capture fishery resources of EEZ.

           Fisheries of oil sardine, mackerel, tuna, Bombay duck, pomfrets, prawns, crabs and   

           oysters. 

Module no : 109 – Conservation and management of Fishery Resources.

( 10 marks / 10 teaching hours )

          Problems and management riverine fisheries. Development and management of cold    

          water fishery. Problems of development and management of lacustine fishery. 

          Conservation and management of marine fishery resources.

Paper – II ( Practical )

Module no : 201 - Identification of  fish

           Methods for collection, handling, identification and preservation of fish for taxonomic

           purposes. Study of external morphology of fish. Identification of commercially

           important freshwater and marine fishes, prawns, crabs, bivalves and cephalopods.

          ( Teleosts :  Labeo rohita, L. calbasu, L. bata,, Cirrhinus mrigala, Catla catla, 

          Puntius ticto, P. sarana, Esomus danricus, Amblypharyngodon mola,  

        Notopterus notopterus, N. chitala, Tenualosa ilisha, Setipinna phasa, Gudusia chapra

        Coilia dussumieri, Sardinella longiceps ,Liza parsia, Liza tade,Lates calcarifer,

        Etroplus suratensis, Anabas testudineus, Colisa fasciata, Polynemus sp.,         

        Eleutheronema tetradactylum, Nandus nandus, Glossogobius Giuris, Pampus  

        argenteus, Rastrelliger kanagurta, Thunnus sp.,Otolithus sp., Clarias batrachus,      

       Heteropneustes fossilis, Mystus vittatus, M.gulio, Ompok  pabda, Wallago attu, 

       Pangasius pangasius, Aorichthys aor, Channa punctatus,C. striatus, C. marulius,

       Harpadon nehereus, Trichiurus sp., Cynoglossus sp., Xenentodon cancila,  Monopterus  

       cuchia, Hypophthalmichthys molitrix, Ctenopharyngodon idella, Cyprinus carpio,

       Oreochromis  mossambica, O. nilotica, Puntius javanicus. 

          Elasmobranchs :  Scoliodon sp,. Dasyatis sp., Sphyrna sp., Pristis sp., Rhinobatos sp.,

          Shell fish :  Macrobrachium rosenbergii  , Peneaus monodon, P. indicus, Panulirus sp., 

          Thenus sp., Scylla serrata, Sepia sp. 

          Bivalves :  Lamellidens marginalis, Pinctada fucata, Crassostrea madrasensis

          Perna viridis. ).

Module no : 202 – Internal anatomy of Fish

            Digestive system of rohu, lata and tilapia. Urinogenital system of mrigal and tilapia.

            RLG and gut content analysis of bata, lata and tilapia. Gill rakers of fishes of 

            different food habits. 

Module no : 203 – Estimation of Fish growth and Reproductive potentiality

            Analysis of growth checks (age determination) on hard parts like otolith, scales and 

            vertebra. Classification of maturity stages in male and female fish. Gonadosomatic 

            index and fecundity.

Module no :  204 - Fishing Technology and catch data analysis.

           Analysis of data, drawing of graphs, charts, histograms in relation to abundance and      

           catch. Identification of different types of fishing crafts and gears and their use. 


          Field visit to any one of Freshwater fish farm / Brackishwater fish  farm / sea coast / fish 

          landing centers.

          Field Note – 10,                         Laboratory Note Book –5,                                   viva - 5

PART – II

Paper – III (Theoretical)

Group – A : Principles of Aquaculture, Fish genetics and seed production.  

Module no : 301 – Status and Characteristics of Aquaculture

( 8 marks / 10 teaching hours )

           Scope and present status of aquaculture. Principles of site selection of various kinds of

           fish farms, quality and productivity of water and soil character and other parameters,

           food chain.

Module no : 302 – Diversity of Aquaculture

( 18 marks / 20 teaching hours )

           Different systems of aquaculture – monoculture, polyculture, integrated fish farming, 

           cage culture, pen culture, raft culture, extensive, semi-intensive and intensive culture,

           raceway culture, culture in recirculatory system. Cold water aquaculture and sewage 

           fed fish culture. Exotic fishes and their role in aquaculture. Air breathing fish culture.

Module no : 303 – Biotechnological approach in Aquaculture.

( 10 marks / 12 teaching hours )

           Sex determination in fish. Hybridization, Transgenic fish, Cryopreservation of gametes,

           Production of monosex and sterile fishes and their significance. Outline idea about fish

           vaccination and probiotics. 

Module no : 304 – Fish seed production technology

( 14 marks / 18 teaching hours )

           Endocrine glands in fish with special emphasis on pituitary gland. Role of gonadotropin 

           in fish breeding of carp and other cultivable fishes, Induced breeding of  I.M.C. and 

           Exotic carps. Breeding of  sea bass. Fish pituitary gland, H.C.G., pheromons and other

           new generation drugs. Hatchery technology, Bundh breeding, Riverine seed collection,

           Nursery and rearing pond – their preparation and management. Transportation of  

           brood fish and fish seed. Different stages of seed of prawn, fry and fingerlings of  fish.

           Factors affecting spawning in carps, spawning season and frequency.   

Group – B : Freshwater and Coastal Aquaculture                                                 

Module no : 305 – Fish stocking management and species selectivity

( 10 marks / 8 teaching hours )

            Pond preparation – pre stocking and post stocking management (predators, weeds, 

            algal blooms and their control, liming and fertilization ). Criteria for selection of  

            species for culture, seed production and stocking .

Module no : 306 – Nutritional requirement, food and feeding technique.

( 10 marks / 10 teaching hours )

           Supplementary feed and feeding, nutritional requirement and formulation of artificial

           diet, feeding technique and water quality management, natural food and their 

           importance in aquaculture.

Module no : 307 – Prawn culture and seed production.

( 12 marks / 15 teaching hours )

          Important species of cultivable penaeid  and non penaeid prawn . Life history,              

          breeding and culture of  cultivable penaeid prawn and giant freshwater prawn.

          Hatchery production of prawn seed and nursery rearing. Transport of prawn seed, 

          stocking management and harvesting. Polyculture with finfish, 

Module no : 308 – Brackishwater aquaculture and Mariculture.

( 18 marks / 17 teaching hours )

          Characteristics of brackishwater fish and its resources in India, Brackishwater 

           aquaculture. Existing practices in bheris - milk fish, pearl spot, gray mullet .

           Mariculture  of edible oyster, pearl oyster, mussel, clam and sea weeds. 

Paper – IV ( Practical )

Module no : 401 – Study of Physicochemical parameters 

         Water parameters –  pH, Dissolved oxygen, Dissolved free Co2, Alklinity

         (phenolphthalein and methyl orange), Turbidity, Temperature, Water hardness.

         Soil parameters –  pH,  Temperature, Organic carbon

Module no : 402 -  Identification of aquatic community

         (Scientific name, specimen character and  comment ) :

         a). Phytoplankton – Chlamydomonas, Volvox, Microcystis, Euglena, Spirogyra,

                                          Eulothrix, Scendesmus, Anabaena.

         b). Zooplankton –    Brachionus, Keratella, Daphnia, Moina, Cyclops, Cypris.

         c). Benthos –            Tubifex, Branchiura, Chironomus larva, molluscs.

         d). Aquatic vegetation / weed – Chara, Hydrilla, Eichhornia, Pistia, Lemna,

                                          Vallisneria, Marsilia, Nymphaea, Nelumbo,Ipomoea.

          e). Aquatic insect – Notonecta, Nepa, Ranatra, Lithocerus, Trichocorixa,

                                          Dragon fly nymph.  

          f). Identification of different stages of fry and fingerlings of  Indian Major Carps.

              ( Identifying characters only )

Module no : 403 – Techniques of  hypophysation

          Preparation of pituitary extract - Dissecting out of pituitary gland, Dose calculation and

                                                                preparation of pituitary extract. 

          Identification of male and female brood fish,  Process of extract application.

Module no : 404 – Histology of piscine tissue

          Staining and identification of histological tissues of  fish : Liver, Kidney, Stomach, 

          Pituitary ,Testes, ovary. 


           Field visit to any one of Fish seed production farm / Prawn hatchery / Sewage fed fish     

           culture system.

         Field Note – 10,                           Laboratory Note Book –5,                                   viva -5  

PART – III

Paper – V (Theoretical)

Group – A : Fish Pathology and Fishery Microbiology  

Module no : 501 – Disease of  Fish and Prawn.

( 25 marks / 15 teaching hours )

            Infectious diseases of fish  : Viral (VHS), Bacterial ( Infectious Abdominal Dropsy,

            Bacterial tail and fin rot ), Fungal ( Saprolegniasis, Brachiomycosis ), Protozoan 

            (Ichthyophthiriasis, Trichodiniasis, Whirling disease), Metazoan ( Dactylogyrosis,

            Gyrodactylosis, Hirudinosis, Lernaeosis, Argulosis ) – morphology and life cycle of 

            Pathogen, Symptom of disease, prophylaxis and therapy.                                             

            Some common diseases of prawn : IHNV, Baculovirus, Black gill disease, White spot   

            disease- Prophylaxis and therapy. 

Module no : 502 - Fishery Microbiology

( 15 marks / 8 teaching hours )

            General characteristics of microbes, morphology and fine structure of bacteria,  

            nutrition and growth phases. Role of microbes in fisheries - fish processing and waste

            water aquaculture.

Group – B : Ornamental Fishery                                                                             

Module no : 503 – Construction and Management of Aquarium.

( 12 marks / 8 teaching hours )

            Design and construction of aquarium, frameless tanks. Water quality management 

            and maintenance of aquarium. Use of aerators and filters, heaters and thermometers 

            etc.. Different kinds of feeds.  Culture of fish food organisms. 

Module no : 504 – Breeding, culture and disease of ornamental fish.

( 18 marks / 15 teaching hours )

            Aquarium fishes and plants and their propagation :  Maturation, secondary sexual

            character, breeding habit, spawning and parental care of aquarium fishes. Induced

            breeding, production of monosex fish , transport of live fish and use of sedatives.

            Propagation of  aquarium plants – different methods. Outline idea about marine 

            aquarium fishes and plants. Common diseases of ornamental fish and their control.

Group – C : Post harvest technology                                                                     

Module no : 505 - Principles of Fish Preservation.

( 12 marks / 7 teaching hours )

            Importance of fish preservation. Traditional and advanced methods of fish  

            preservation – machine drying, salt curing, pickling, smoking, chilling and

            canning. Processing and preservation of fish products and byproducts – paste 

            products, minced meat, fish meal, fish oils, fish glue, isinglass. 

Module no : 506 – Fishery Economics.

( 10 marks / 6 teaching hours )

           Role of fisheries in Indian Economy. Traditional and commercial fishing operations in 

           marine fisheries and aquaculture. Cooperatives and their importance in fish production

           and marketing. Planning and Financing schemes for fisheries.Export markets. Common  

           sea weeds and their economic importance.

Module no : 507 – Fishery Extension.

( 8 marks / 5 teaching hours )

            Extension education – objectives and principles. Role of  extension in community 

            development. Integrated rural development strategies. Programme for weaker section. 

            of the community

Paper – VI ( Practical )

Module no : 601 – Identifying Ornamental Fishery

         a). Identification of common ornamental fishes :

         (Systematic position from order to family with character, specimen character, Scientific. 

         name, common  name and remark )

          Gold fish, Rosy barb,  Tiger barb,  Red-tailed black shark,  Danio,  Silver shark,

         Rasbora,  Koi-carp,  Widow tetra,  Serpae tetra,  Neon tetra, Buenos aires tetra,  

         Silver Dollar,  Guppy,  Molly,  Platy,  Sword tail,  Clown loach,  Coolie loach,

         ‘Y’ loach,  Dwarf gourami,  Pearl gourami,  Blue gourami,   Kissing gourami,

         Indian glassfish,  Discus,  Oscar,  Ram,  Firemouth cichlid,  Fighter, Bronze catfish,

         Suckermouth catfish.

         b). Identification of ornamental plants : 

         (Scientific name / common name, Plant character, Remark ).

         Water wisteria, Aponogenton,  Sagittaria,  Bacopa,  Cabomba,  Eel grass

         Ludwigia,  Amazon sword,  Water milfoil. 

         c). Aquarium components

         Construction of home Aquarium. Identification of Aquarium accessories -  

         Aerator, Filter, Thermometer, Thermostat / Heater , Bog wood, Gravel etc. ( name  

        and use ).

Module no : 602 - Identifying disease and pathogen of ornamental fishes

        (Disease - Name of the disease, symptom and causative agent / pathogen – Scientific 

        name and identifying character of the pathogen and remark) :          

        White spot,  Whirling,  Trichodiniasis,  Dropsy,  Tail / Fin rot,  Neon tetra disease, 

        Columnaris disease,  Helminth disease,  Saprolegniasis,  Anchor worm,  Fish lice,

        Fish leech .  Gram staining of bacteria

Module no : 603 – Study of  fish food organisms

        Identification and culture of live fish food organisms.

        ( Paramoecium, Daphnia, Moina, Brachionus, Tubifex, Artemia, Chironomus larva ).


       Laboratory Note Book – 10,                                                                                  viva - 10

        .     

Paper – VII ( Practical )

Module no : 701 - On – Job – Training  ( 60 marks )

( Job Training Report, 30  + Assessment  by  O.J.T. house, 10  +  viva, 20 )

Every student will have to undergo “On – Job – Training” at the end of second year for a period of two weeks in any Organization like State Fisheries Farm, K.V.K., ICAR Institute / Farm, Reputed Private Organization on Aquaculture etc. The candidate will be under the guidance of the Organization and one faculty member of the concerned Department of the College will act as Co-guide and maintain liaison with the organization imparting Training. The student will have to maintain a diary of attendance and daily work performed. The diary is to be preserved for presentation before the examiners during the University Examination. The Head of the Organization, imparting Training, will have to furnish attendance and assessment of work undertaken by him and sending it to the Principal of the College. The report will be taken into account at the time of viva-voce examination.

Every student will be required to submit two copies of typed and bound Report of work undertaken by him / her containing not less than 40 pages accompanied by certificate from Organization and by the Coordinator and Principal of the college.

The External and Internal Examiners will jointly evaluate the Report. 

Module no :702 -  Market Survey Report ( 40marks )

( Survey Report, 20  +  viva, 20 )

Every student will have to make a Market Survey Report on any one of Whole Sale / Retail Fish market / Edible Fish market / Ornamental Fish market / Fish seed market / Fish feed market / Processed fish product market etc. under the guidance of a faculty member of  the concerned department. The Report should not be less than 20 pages containing statistical analysis / graphical representation (Line graph, Bar diagram, Pie diagram, Histogram, Frequency polygon ) of survey data to show market status / trend. The External and Internal Examiners will jointly assess the Report.

Text Reference :

     1. Ichthyology : Lagler, Bardach, Miller, Passino /  John Wiley & Sons.

     2. Fish and Fisheries of India : V. G. jhingran /  Hindusthan Publishing Corporation.

    3. Marine Fisheries of India : Bal and Rao /  TMG – Hill Publishing Company.

    4. A Manual of Fresh water Aquaculture : Santhanam, Sukumaran, Natarajan /  

                                                    Oxford & IBH Publishing Co.

    5. Aquarium Keeping : Biju Kumar and Alappat / D. K. Publishers  

Paper – VIII : Theoretical (100 Marks)

Entrepreneurship Development

                                                              (  60 classes )

 A). Entrepreneurship Building :

       1. Meaning, Importance, Psychological, Sociological factors and distinctive 

           competence. Entrepreneurship process. Identification of opportunities. Choice

           of Technology. Make or Buy decision. Biography of Indian Entrepreneurship.

           Status of Worldwide Entrepreneurship.

       2. Need, Scope and Characteristics of Entrepreneurship. Special scheme for 

           Technical Entrepreneurs. STED.

       3. Social responsibility and business ethics. Environmental awareness.

       4. Human resource management, Management of  self and understanding 

           human behavior, Leadership, Motivation attitude, Belief communication, Group

           dynamics, Delegation, Setting of goals, Self assessment, Transactional analysis,

           Creativity, Problem solving, Strength weakness opportunity and threat (SWOT)

           Techniques, Decision making, Stress management, Positive reinforcement,

           Recruitment, Selection, Training.

 B). Financial Management :

       1. Institutions, Financing procedure and Financial incentives, Banking norms as 

           in vogue.

       2. Financial rationale & and their significance, Costing and Pricing.

       3. Knowledge of capital market and mobilization thereof. 

       4. Fund flow and Cash flow concept.

 C). Technology Management : 

       1. Criteria for principles of product selection and development.

       2. Choice of technology, plant and equipment.

       3. Energy requirement and utilization.

       4. Resource management, Machine & Material.

       5.Critical  Path Method ( CPM ) & Project Evaluation Review Techniques (PERT) 

       as planning tools for establishing SSI.

       6. Plant Layout & Process Planning for the product.

       7. Quality control / quality assurance and testing of product.

       8. Production Management : Elements of production process, Production 

       Planning and control, Product development, Testing facilities, Patents, Quality

       Assurance, Time control and Cost control, Total Quality Management.

       9. Materials Purchasing Management : Material Planning and Budgeting, Source

       selection, Public buying, Value engineering, Value analysis, Economic ordering

       quantity, Inventory control, Linkage with Import and Export Management.

 D). Marketing Management : 

       1. Exposure to demand based, resource based, service based, Import substitute & 

      Export promotion Industries. Market survey techniques.

      2. Elements of marketing & sales management.

      3. Nature of product and market strategy – Packing & advertising – After sales

      service.

      4. Touch on Import – Export procedure and methods.

      5. Analyzing marketing opportunities, Planning marketing strategy, Forecasting, ,        

      Marketing mix, Advertising the marketing programme & sales management.

 E). Monitoring and Follow up :

      1. Sickness in small scale Industries and their remedial measures.

      2. Coping with uncertainties, Stress management and positive reinforcement.

 F). Project Formulation: 

      1. Needs, Scopes and Approaches. 

      2. Stages and methodology in Project identification, Selection of a project format,

      Project report writing.

      3. Analysis and evaluation of a Project report.

      4. Critical decision making areas – Money – Market – People.

      5. Interaction with Appraisal authority and Financial institutions, Project outline

      of relevant professions.

      6. Economic viability and Financial feasibility. 

      7. Business and Industrial laws, Labour relations. 

      8. Entrepreneurs and Society, Changing concept of social responsibility, Shift to 

      ethics, Institutionalizing & challenge of relationism.

 G). Statutory Provisions :

      1. Licensing, Registration – Municipal bye laws and Insurance coverage.

      2. Important provisions of  Factory Act, Sales of Goods Act, Partnership Act.

      3. Pollutional control & Environmental Act.

      4. Income Tax, Sales Tax and Excise Rules.

 H). Knowledge Input :

      1. industrial and Economic policy declared by Government from time to time.

  I). Data Base Management :

      1. Books of accounts, Financial statements.

      2. Creation of Data Base / Management Information System (MIS).

 Additional Topics :

      1. Break-even analysis, Cash flow & Fund flow.

      2. Organization Psychology – Transaction approach.

      3. Visit to linked institutions & promotional agencies like Commercial Banks, 

      WBFC, SISI, DIC, Commercial Tax offices, WBPCB and some Testing centers.

Reference Books and Journals :

  Books

  1. Marketing Management  -  Philip Kotler,                       Prentice Hall of India.

  2. Fundamentals of Financial Management  -  James. C. Van Horne,  ‘ Do’

  3. Organisation Psychology  -  Edgar H. Schein,                                  ‘ Do ‘ 

  4. Material Management   -   A. K. Datta,                                             ‘ Do ‘

  Journals

  1. Monthly Bulletin – Reserve Bank of India.

  2. Industrial Survey of India -  The Hindu Group.

  3. Business Today – Indian Express Group.

  4. Economic Times. 

