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Course
Objectives

This course is aimed to teach sustainable use of aquatic
resources with various approaches in biotechnology.

Learning
Outcomes

On completion of this course, students should be able to:
* Explain fundamental principles of aquaculture biotechnology;
* Identify role of aquaculture biotechnology in society.

Content

MODULE I

Importance of coastal aquaculture; Aqua farms; Design and
construction; Criteria for selecting cultivable species; Culture
systems and management practices — extensive, semi intensive
and intensive culture practices. Seed production in controlled
condition; Types; Design and management of hatchery —induced
spawning; Mass production of seeds; feed formulation;
Artificial insemination - in vitro fertilization;

Fish Feed Technology: Types of feed, conventional feed vs
functional feeds; Principles of feed formulation and
manufacturing, diets suitable for application in different
aquaculture systems; feed formulation ingredients; Use of
natural and synthetic carotenoids; feed additives; Role of
additives; Feed processing:  Gelatinization,  extrusion
Technology, pellet dressing with heat liable nutrients; Feed
evaluation; Feeding schedule to different aguatic organisms,
check tray operation and feed management, Biomass calculation
based on feed intake; Post-harvest Biotechnology: Fundamental
aspects of freezing, methods of freezing; Delaying of spoilage.
Molecular Tools in Conservation of Fisheries Resources:
Artificial Hybridization: Heterosis, Control of fish diseases by
selection; selective breeding of disease resistant fish.

Culture of Live food organisms: Candidate species of
phytoplankton & zooplankton as live food organisms of
freshwater & marine species; biology & culture requirements of
live food organisms: green algae, diatoms, rotifers and brine
shrimp.

MODULE I
Male and female of finfish and shellfish; Primary and secondary

sex characters; Process of Oogenesis & Spermatogenesis,
metabolic changes during gametogenesis; neuroendocrine
system in crustacean & molluscs & its role in control of
reproduction; mechanism of hormone synthesis, release,
transport & action; Pheromones & reproductive behaviour;
environmental factors influencing reproduction; Advances in
Fish Breeding: Hypophysation, cryopreservation technique,
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genetic basis of determination of sex; chromosome
manipulation: ploidy induction, sex reversal; gynogenesis and
androgenesis; Broodstock management; Application of cross
breeding in aquaculture; Selective breeding: qualitative and
quantitative traits for selection, methods of selection; Inbreeding
and heterosis in various economic characters; hormone induced
ovulation; Synthetic hormones for induced breeding- GnRH
analogue structure and function.

MODULE Il

Bio-floc technology; Adquaponics; Zero water exchange
aquaculture system; Aqua mimicry; Hydroponics; Raceway
system of aquaculture; Bioremediation in Aquaculture systems:
Genetically modified organisms in waste water treatment;
Bioremediation for soil and water quality improvement; Micro-
algae- indoor and mass-culture methods, Biotechnological
approaches for production of important microalgae and other
commercial important products.

12 hours
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