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	Year
	Semester
	Paper no
	        Title of the paper

	1
	I
	1
	Biology of Fish (Biology of Culturable Fish and Shell Fish)

	
	II
	2
	Capture Fishery

	2
	III
	3
	Principles of Aquaculture

	
	IV
	4
	Freshwater  Aquaculture 

	3
	V
	5
	Fish & Shell Fish Diseases Health Management in Fish and Shell Fish

	
	V
	6
	Brackishwater & Mariculture (ELECTIVE)

	
	
	6
	Ornamental Fishery (ELECTIVE)

	3
	VI
	7
	Post Harvest Technology

	
	VI
	8
	Fisheries Extension

	3
	VI
	8
	Fishery economics


I B.Sc
FISHERIES
SEMESTER – I







PAPER NO 1

TITLE OF THE PAPER: BIOLOGY OF FISH

Unit – 1

Study of external morphology of a typical culturable teleost. Variations (Comparative Study) in form and structure, skin, colouration, scales, mouth, jaws and teeth, fns (with other locally available economically important fishes).  External (morphology)characters of prawn, crab and a bivalve. 
Unit – II
Internal anatomy of a teleost fish – alimentary canal and associated structures, gills, swim bladder, accessory respiratory organs, heart and circulation of blood, reproductive system.  General organization of internal organs of prawn.

Unit – III

Qualitative and Quantitiative estimation of food consumption – (Gut)Stomach content analysis.  Seasonal chages in food availability and food preferences.  Food and feeding in relation to age.  Food selectivity and feeding intensity.  Feeding strategies.

Unit – IV

Age and Growth of fish – absolute and relative growth, isometric and allometric growth. Methods for determination of growth – length frequency analysis.  Estimation of growth by direct methods – Known Age method.  Mark and Recapture method.  Marking and Tagging.  Length – Weight Relationships.  Condition Factor and Gonado-somatic index.
Unit – V

Types of reproduction.  Sex differences.  Sexual maturity.  Classification of maturity stages.  Length at first maturity.  Estimation of fecundity.  Ova diameter frequency.  Fecundity in relation to length, weight, age and food supply.  Spawning habits

I B.Sc
FISHERIES

SEMESTER – II







PAPER NO 2

TITLE OF THE PAPER: CAPTURE FISHERY

Unit – 1

Different riverine systems in India and their fishery – The Ganga river system, the East Coast river system, the West coast river system.  Problems and management of riverine fisheries – problems, construction of dams, river pollution.  Management – regulation of populations and exploitation.  Improvement of fish stocks

Unit – II
Reservoir Fisheries – Types of Reservoirs Major, Medium and Minor Different reservoirs of river systems in India with special reference to Govindsagar, Rihand and Nagarjunasagar.  Transition from riverine to lacustrine ecology – Initial fertility, trophic depression, final fertility.  Development and Management. Status of Reservoir Fisheries in Andhra Pradesh.
Unit – III

Estuarine fisheries – Definition of an estuary.  Origin and classification.  Different estuaries in India with special reference to Andhra Pradesh – their location and species composition with reference to Hooghly-Matlah estuary, Godavari estuary (Korangi), , Krishna estuary, Penna estuary,  Mahanadi estuary Chilka lake, Pulicat lake and Kerala backwaters
Unit – IV

Fishery of Indian Oil Sardine, Mackerel, Ribbon fishes, Seer fishes – Taxonomy, General description, Food and feeding habits, reproduction, craft and gear, general trends in fishery and its utilization.

Unit – V

Fishery of Elasmobranchs, Bombay Duck, Pomfrets, Prawns, Crabs and Molluscs – Taxonomy, General description, Food and feeding habits, reproduction, craft and gear, general trends in fishery and its utilization.  Overfishing. MSY, MEY, OSY.
II B.Sc.  FISHERIES

SEMESTER – III







PAPER NO 3
TITLE OF THE PAPER: PRINCIPLES OF AQUACULTURE
Unit – 1

Definition and history of aquaculture.  Status of aquaculture in different countries (in the World).  Status of Aquaculture in India and Andhra Pradesh. Criteria for selection of species for culture.
Unit – II

Different systems of Aquaculture – monoculture, polyculture. Integrated fish farming.  Cage culture.  Raft culture.  Culture in recirculatory waters.  Sewage fed fisheries.  Culture systems – Extensive, Semi-intensive and Intensive culture systems.
Unit – III

Water quality and soil characteristics in aquaculture.  Productivity of water.  Principles of liming. Food chain.
Unit – IV

Design and construction of fish and shrimp farms.
Unit – V

Pre-stocking management – Predators, weeds and algal blooms and their control.  Liming and fertilization.  Stocking management –.  Stocking density and stocking.  Post-stocking management - Feeding and Disease control
II B.Sc.  FISHERIES

SEMESTER – IV







PAPER NO 4
TITLE OF THE PAPER: FRESHWATER AQUACULTURE
Unit – 1

Concepts and principles of aquafarm mangement.  Breeding and culture of Indian Major Carps, Freshwater Prawn.  

Unit – II

Polycuture of freshwater prawn with fin fish.  Air breathing fish culture.  Coldwater Fish culture (Trout Culture)
Unit – III

Natural seed procurement and stocking.  Water quality management.  Fish survival and Production.
Unit – IV

Natural food and its importance in aquaculture.  Principal foods in artificial diets.  Feed and Feed Management – nutritional requirements of culturable fishes. 
Unit – V

Feed formulation.  Feed technology.  Storage of feed and Feeding techniques.
III B.Sc.  FISHERIES

SEMESTER – V







PAPER NO 5
TITLE OF THE PAPER: FISH AND SHELL FISH DISEASES
Unit – 1
Principles of disease diagnosis and fish health management. Prevention and control of diseases, Prophylaxis and therapy of fish diseases.  Specific and non-specific defence systems in fish.  Fish immunization and vaccination.
Unit – II

Bacterial diseases in fish – vibrio, columnaris, furunculosis, bacterial hemorrhagic septicemia (Aeromonas), Fin rot and tail rot, Bacterial gill disease.  Fungal diseases in fish – Saprolegnia, Branchiomyces.  Viral diseases – Viral hemorrhagic septicemia, Infectious Pancreatic necrosis.  Infectious hematopoietic necrosis. 
Unit – III

Protozoan diseases – diseases caused by flagellates. Trypanosomiasis.  Diseases caused by sporozoans – coccidiosis, whirling disease.  Metazoan diseases – Dactylogyrosis, Gyrodactylosis, Bothriocephalosis, Ligulosis, Lernaeasis, Argulosis.
Unit – IV
Diseases due to environmental stress – thermal stress, stress due to oxygen deficiency, gas bubble disease, acidosis and alkalosis.  Diseases due to nutritional imbalances.
Unit – V

Important diseases of cultured shell fish – Bacterial, viral  and non-infectious diseases.
Quarantine. Biosecurity. Best Management Practices in Aquaculture. Certification. Role of Coastal Aquaculture Authority.

III B.Sc.  FISHERIES

SEMESTER – V






PAPER NO 6 (ELECTIVE)
TITLE OF THE PAPER: BRACKISHWATER AQUACULTURE & MARICULTURE
Unit – 1
Important cultivable species of penaeid and non-penaeid prawns.  Hatchery production of a typical penaeid prawn (P. monodon or P. indicus or P. vanammei).  Transportation of seed and nursery management.  Culture techniques, management of water and feed.  Harvesting. 
Unit – II

Breeding and culture of Brackishwater fin fishes – Milk fish, grey mullets, Lates calcarifer, Pearl spot.  (Distinctive characters biology, farming methods, seed resources, grow out systems).  Fin fish culture in cages and pens.
Unit – III

Culture of edible oysters, mussels and clams – Resources, distribution, distinctive characters, biology, seed collection from nature, hatchery production of spat, field culture, slection of site, nursery rearing of spat, farming methods, harvesting, processing and utilisation.
Unit – IV
Pearl oyster culture – Resources, distribution, distinctive characters, biology, hatchery production of spat, farming methods.  Pearl culture – selection of oysters, nucleus, surgery, post operative culture, pearl harvest, grading, processing and prospects
Unit – V

Culture of seaweeds – species cultured, culture techniques, important by-products, prospects.  Culture of sea cucumbers, Crab culture and crab fattening.
III B.Sc.  FISHERIES

SEMESTER – V






PAPER NO 6 (ELECTIVE)
TITLE OF THE PAPER: ORNAMENTAL FISHERY
Unit – 1
Construction of home aquarium – walls, bed, filling up the tank, lighting and stocking.  Other requirements like hand nets, gravel, pebbles, sealants and gums.  Filters – mechanical, biological and chemical. Aerators – air lift pump, air stones.  Cleaning and maintenance of aquarium.
Unit – II

Species of ornamental fishes – freshwater fishes; oviparous and viviparous species, their biology.  Marine species and their biology.  Breeding habits. Egg layers, nest builders.  Secondary sexual characters, larval rearing.  Production of monosex fish.  Use of pigments for colour enhancement.
Unit – III

Food and Feeding: nutritional requirements, kinds of feed – dry, pelleted, flakes and live feed.  Preparation of dry feed.  Fresh live feed culture – culture of daphnia, artemia and phytoplankton.  Feeding methods
Unit – IV
Freshwater aquarium plants – Floating, rooted and bunched plants (taxonomy and morphology). Methods of multiplication – Runners, top cuttings, rhizomes, tubers and adventitious roots.  Algal blooms and control.
Unit – V

Common diseases of aquarium fishes, diagnosis and treatment – bacterial, viral , fungal, protozoan and crustacean diseases.  Stress and nutritional deficiency diseases.

III B.Sc.  FISHERIES

SEMESTER – VI






PAPER NO 7 
TITLE OF THE PAPER: POSTHARVEST TECHNOLOGY
Unit – 1
Principles and importance of fish preservation – handling of fresh fish, post mortem changes (rigor mortis and spoilage), spoilage in marine fish, spoilage in freshwater fish.  Principles of preservation-  cleaning, lowering of temperature, raising of temperature, denudation, use of salt, use of fish preservatives, exposure to low radiation of gamma rays.
Unit – II

Traditional and Advanced methods of fish preservation – Traditional- sun drying, salt curing, pickling, smoking.  Advanced methods – chilling or icing, refrigerated sea water, freezing, canning, irradiation and drying.
Unit – III

Processing and preservation of fish and fish by-products – Fish products – fish minced meat, fish meal, fish oil, fish liquid (ensilage), fish protein concentrate, fish chowder, fish cake, fish sauce, fish salads, fish powder, pet food from trash fish, fish manure.
Fish by-products – fish glue, ising glass, chitosan, pearl essence, shark fins and fish maws.
Types of Shrimp/Prawn/Fish products exported from India.
Unit – IV
Edible, Industrial and pharmaceutical products from seaweeds – Preparation of agar, algin and carrageen.  Use of seaweeds as food for human consumption, sea weeds in treatment of disease and preparation of theraupetic drugs
Unit – V

Sanitation in processing plants and Quality Control – Environmental hygiene and personal hygiene in processing plants.  Quality control of fish and fishery products – pre-processing control, control during processing and control after processing.
UNIT VI
Role of MPEDA in Seafood Exports. Study of Seafood/Marine Exports from India. Major Importerting Countries of Indian products. Significance of Marine Exports in Indian Economy.
III B.Sc.  FISHERIES

SEMESTER – V






PAPER NO 8 (ELECTIVE)
TITLE OF THE PAPER: FISHERY ECONOMICS AND EXTENSION
Unit – 1
Definition of economics.  Economic principles applied to fisheries – Input-Output relations, maximum level of input, least cost combination of inputs, maximum level of output.  Theory of production, law of diminishing returns, risks and profits in fisheries.
Unit – II

Traditional and commercial fishing operations in marine fisheries and aquaculture.  Characteristics of goods, public and private valuations.  Demand and Supply Elasticity.  Economics of fish markets.  Cooperatives and their importance.  Export oriented growth policies.  Financing schemes for fisheries.
Unit – III

Extension Education – Objectives and principles.  Role of extension in community development – definition of community development, community development and extension education.
Unit – IV
Rural development strategies – training people as a social group, selection of group leader, training a group leader, adaptations and diffusion procedures.  Programmes for development of weaker sections of the community – prior to panchayat raj and panchayat raj, young farmers associations youth clubs.
Unit – V

Extension strategies and methodologies – Strategies: getting the attention of the learner, stimulating the learner’s interest, arousing the learners desire for information, convincing the learner that he should  act, making certain that the learner is satisfied with his action.  Methodologies – direct contact, indirect contact and combined methods.
III B.Sc.  FISHERIES

SEMESTER – V






PAPER NO 8 (ELECTIVE)
TITLE OF THE PAPER: FISH GENETICS AND SEED PRODUCTION
Unit – 1
Principles of genetics – gene interactions – complete dominant, incomplete dominant, two autosomal genes producing phenotype by additive interaction, epistatic interactions.  Gene mutations.
Unit – II

Sex determination and control mechanisms.  Genetic improvement of stock – selection, inbreeding, heterosis and hybridization.  Transgenic fish.  GIFT Tilapia. Amur Carp and Jayanti Rohu
Unit – III

Endocrine glands in fish – pituitary, interregnal /corpuscles of Stannius, thyroid, pineal, adrenal.  Induced breeding – ovulating agents-pituitary extract, placental gonadotropins mammalian pituitary hormones, HCG, Drugs and Synthetic hormones.  Breeding technique.  Brood stock management.  Hatchery technology.  Bundh breeding.
Unit – IV
Nursery and rearing ponds.  Preparation and management, harvesting of fry and fingerlings.  Transportation of fish seed.
Unit – V

Cryopreservation of gametes.  Production of monosex and sterile fishes and their significance in aquaculture.
