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Preface

The four-year undergraduate program in Fishery Science offers an enriching educational
experience that combines theoretical knowledge with hands-on practical training. It is
designed to equip students with a comprehensive understanding of fisheries management,
aquaculture, marine biology, and conservation, preparing them for rewarding careers in
various sectors of the fisheries industry.

Throughout the four-year journey, students will engage in a dynamic learning
environment facilitated by experienced faculty members and fishery experts. The
Department facilities and research opportunities offer students the chance to explore the
complexities of aquatic ecosystems firsthand, instilling in them a sense of responsibility
towards the sustainable utilization of aquatic resources and empowering them to make a
positive impact on the future of our planet. Furthermore, the FYUP emphasizes the
importance of ethical practices, fostering critical thinking and problem-solving abilities.

Programme Qutcomes (POs):

1. Students will understand the importance of fish as nutritional and livelihood security
and significance of fisheries in the global economy.

2. Students will learn fish biology; morphology, anatomy, physiology and understand
the evolution of fish and shellfish taxonomy.

3. Students will be able to learn about fisheries resource management, fish population
and stock assessment and impact of global issues on fisheries.

4. Students will study the diverse aquatic ecosystems and fisheries and understand the
ecological principles governing communities and ecosystems.

5. Students will be knowledgeable on different aquaculture practices and techniques of
seed production and hatchery management for sustainable production of fish and
shellfish.

6. Students will understand the importance of micro- and macro nutrient requirements
of culturable fish and shellfish.

7. Students will learn the basic of fish microbiology, fish diseases and countermeasures.

8. Students will gain knowledge on traditional and modern crafts and gears. Innovate in
fishing gear design.

9. Students will learn methods of fish preservation, handling, and fish processing. They
will understand the commercial value of fish byproducts and value-added products.

10. Students will be able to communicate their scientific knowledge to diverse audiences
and be sensitised to work in rural areas understanding the culture and economic status
of the people.

11. Students will be able to conduct research in the field of fisheries adhering to ethical
guidelines and demonstrate integrity, objectivity, and accountability in research,
management, and decision-making.

12. After completion of the FYUP students will be well equipped to become
aquapreneurs and work in the fisheries sector nationally and internationally.
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1%t Semester

Course Code Course Title Credits Total contact
Theory | Practical | Total hours
FSC-100 Introduction to Fish and 4 - 4 60
Fisheries (Major)
FSC-100 (Minor) 4 - 4 60
MDC-110----119 Any of the available course as 3 - 3 45
notified by the University from
time to time.
AEC-120----129 Any of the available course as 3 - 3 45
notified by the University from
time to time.
SEC-130----139 Any of the available course as 3 - 3 45
notified by the University from
time to time.
VAC-140 Environmental Sciences 3 - 3 45
Total 20 0 20 300
2" Semester
Course Code Course Title Credits Total contact
Theory | Practical | Total hours
FSC-150 Fundamentals of Aquatic 4 - 4 60
Ecology (Major)
FSC-150 (Minor) 4 - 4 60
MDC-160---169 Any of the available course as - 45
notified by the University from
time to time.
AEC-170---179 Any of the available course as 3 - 3 45
notified by the University from
time to time.
SEC-180---189 Any of the available course as 3 - 3 45
notified by the University from
time to time.
VAC-190---199 Any of the available course as 3 - 3 45
notified by the University from
time to time.
Total 20 0 20 300

FSC — Fishery Science; MDC — Multi Disciplinary Course; AEC — Ability Enhancement
Course; SEC — Skill Enhancement Course; VAC — Value Added Course; VIC —
Vocational Education and Training Course.
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374 Semester

Course Code Course Title Credits Total contact
Theory | Practical | Total hours
FSC-200 Fish Taxonomy and 3 1 4 75
Biology (Major)
FSC-201 Shellfish Taxonomy and Biology 3 1 4 75
(Major)
MDC-210---219 | Any of the available course as 3 - 3 45
notified by the University from
time to time.
AEC-220---229 | Any of the available course as 2 - 2 30
notified by the University from
time to time.
SEC-230---239 | Any of the available course as 3 - 3 45
notified by the University from
time to time.
VTC-240---249 | Any of the available course as 1 3 4 105
notified by the University from
time to time.
Total 17 3 20 375
4" Semester
Course Code Course Title Credits Total contact
Theory | Practical | Total | hours
FSC-250 Inland Capture Fisheries (Major) 3 1 4 75
FSC-251 Freshwater aquaculture (Major) 3 1 4 75
FSC-252 Fish and Shellfish Nutrition 3 1 4 75
(Major)
FSC-253 Marine Capture Fisheries (Major) 3 1 4 75
VTC-260---269 | Any of the available course as 1 3 4 105
notified by the University from
time to time.
Total 15 5 20 405
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5t Semester

Course Code Course Title Credits Total contact
Theory | Practical | Total | hours
FSC-300 Fish and Shellfish diseases 3 1 4 75
FSC-301 Fish and Shellfish Physiology, 3 1 4 75
Biochemistry and Applied
Genetics (Major)
FSC-302 Fish and Shellfish Breeding and 3 1 4 75
Hatchery Management (Major)
FSc-302 Aquaculture (Minor) 3 1 4 75
FSC-303 Internship - 4 4 120
Total 20 420
6'" Semester
Course Code Course Title Credits Total
Theory Practical| Total contact hours
FSC-350 Coastal Aquaculture and 4 - 4 60
Mariculture (Major)
FSC-351 Fishing Craft and Gears (Major) 3 1 4 75
FSC-352 Fisheries Extension Education 3 1 4 75
(Major)
FSC-353 Post-harvest Technology and 3 1 4 75
Byproducts (Major)
VTC-360---369 | Any of the available course as 1 3 4 105
notified by the University from
time to time
Total 20 390
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3rd Semester

FSC-200 Fish Taxonomy and Biology Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:

To impart knowledge on fish taxonomy and biology.
To impart knowledge on the taxonomic tools used for fish identification.
To impart knowledge on the internal anatomy and sense organs.

Learning Outcomes (LOs):
On completion of the course, the students will be able to:

Unit 1:

Unit 2:

Unit 3:

Unit 4:

Understand the importance of fish taxonomy and its application in fish
identification.

Acquire knowledge on the internal anatomy of fish.

Acquire knowledge on the nervous system and sense organs of fish.

(Theory) Credits: 3
(Contact hours: 45)

Fish Taxonomy & Systematics: Introduction to fish taxonomy and
systematics: definition, biological nomenclature and ranking, species concept
and speciation. Kinds of classification: natural, hierarchical, and phylogenetic
classification. Taxonomic tools in fish identification: morphological,
karyological and molecular techniques. Classification of extinct and extant
fishes: Muller (1844), Jordan (1923), Regan (1929), Berg (1940), Romer
(1959) and Nelson (1994).

Internal Anatomy: Digestive system: structure and function of digestive
system, gastrosomatic index. gills: Types of gills, structure and function of
gills. Accessory respiratory organs, air bladder and its functions. Structure and
function of heart, kidney and skin. Basic concept of the skeletal system.

Nervous System and Sense Organs: Central, peripheral and autonomic
nervous system. Sense organs: sense of smell, hearing and sight. Lateral line
and neuromast organs. Icthyoacanthotoxin and icthyosarcotoxism: poison
glands and their significance. Bioluminescence: photophores: structure,
function, and significance. Electric organs: structure, origin, mechanism, and
significance.

(Practical) Credit:1
(Contact hours: 30)

1. Identification and classification of freshwater, brackish water and marine fish.

2. Analysis of morphometric and meristic counts in fish.
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3. Dissection: gill, accessory respiratory organ, digestive system, Weberian ossicle,

air bladder and afferent branchial vessels in commonly available fish.

4. Field trip: Collection and preservation methods of fish.
5. Viva.
6. Laboratory record.

Suggested Readings:

I.

P. B. Moyle & J. J. Cech, Jr. Fishes: An Introduction to Ichthyology. Prentice Hall
India Learning Private Limited; 5th edition (1 January 2011).

2. Day Francis. (2007). The fishes of India, Vol 1 & 2. Jagmander Book Agency, New
Delhi.
3. Jayram, K. C. (2002). The fresh water fishes of India, A hand book. Zoological
Survey of India.
4. Jyoti Sharma (2006). Fishes: Aid to collection and identification. Daya Publishing
House, New Delhi-35.
5. Kar. Devashish (2012). Taxonomy, APH Publishing Corporation, Ansari Road, Darya
Ganj, New Delhi-110002.
6. Khanna. S. S. & Singh. H. R. (2005). A Textbook of Fish Biology and Fisheries,
Narendra Publishing House, Delhi-6.
7. Lagler, K. F. (1981). Fresh Water Fishery Biology. (2" edition). W. M. C. Brown
Company Publishers, Dubugur, IOWA.
8. Norman, J. R. (2002). A history of fishes: a complete known account of fishes.
Asiatic publishing house, Delhi.
9. Sandhu, G. S. (2005). A Text book of Fish and Fisheries. Daya Publishing House,
New Delhi-35.
10. Srivastava C. B. L. A (2006). Text Book of Fishery Science and Indian Fisheries.
Kitab Mahal; Classic Edition
11. S. Kumar & M. Tembhre. Fish and Fisheries. New Central Book Agency (1 January
2010)
12. Tonapi G. T. Freshwater animals of India. Oxford and IBH publishing CO.
13. Nath R. & Goswami M. (2023). Hand Book on Ornamental Fishes of Northeast India,
Narendra Publishing House, New Delhi
14. Dholakia, A. D. (2011). Identification of marine and fresh water mollusc shells. Daya
Publishing House, New Delhi-35.
FSC-201: Shellfish Taxonomy and Biology Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:

» To impart knowledge of shellfish taxonomy and biology.
* To impart knowledge on the external morphology of shellfish.
» To impart knowledge on the internal anatomy of shellfish.
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Learning Outcomes (LOs):
On completion of the course, the students will be able to:

Unit 1.

Unit 2.

Unit 3.

Unit 4.

ok e

Acquire knowledge on the types of classification and taxonomy of shellfish.
Understand the general characteristics, external morphology and life cycle of
crustaceans, gastropods, bivalves, and cephalopods.

Understand the internal anatomy of crustaceans, gastropod, bivalves, and
cephalopods.

Identify prawn, crab, and mollusc of freshwater and brackish water.

(Theory) Credits: 3
(Contact hours: 45)

Crustaceans: General characteristics of crustaceans and its life cycle with
reference to Decapoda. Classification and external morphology of prawn and
crab. Digestive, respiratory, and circulatory systems of prawn and crab.

Gastropods and Bivalves: General characteristics of mollusc and its life cycle.
Classification and external morphology of gastropods and bivalves. Digestive,
respiratory, and circulatory systems of important gastropods and bivalves.

Cephalopods: Important features of cephalopods and its life cycle,
classification, and external morphology of important cephalopods. Digestive,
respiratory, and circulatory systems of important cephalopods.

(Practical) Credit: 1
(Contact hours: 30)

Identification and classification of commercially important prawns, crabs &
molluscs.

Dissection of the digestive system of freshwater prawn/mollusc.
Specimen submission.

Viva.

Laboratory record.

Suggested Readings:

Tonapi, G. T. (1980). Freshwater Animals of India. Oxford and IBH Publishing Co.
Ghosh, P. K. (2010). Brackishwater Aquaculture. Agrobios.

l.
2.
3.

Pillai, N. G. K. (2013). Marine Fisheries and Mariculture in India (1st ed.).

Narendra Publishing House.

Nichols, C. R., & Williams, R. G. (2008). Encyclopedia of Marine Science. Facts
On File Inc.

Radhakrishnan, E. V. (2011). Handbook of Prawns. CMFRI, Kochi.

Menon, N. G., & Pillai, C. S. G. (Year). Marine Biodiversity Conservation and
Management. CMFRI, Cochin.

James, P. S. B. R., & Narasimham, K. A. (Year). Molluscs. CMFRI, Kochi.
Jordan, E. L., & Verma, P. S. (2001). Invertebrate Zoology. S. Chand and
Company.
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9. Kotpal, R. L. (2007). Modern Text Book of Zoology, Invertebrate (Animal
Biodiversity — II). Capital Offset Press.

10. Parker, T. G., & Haswell, W. S. (1960). Text Book of Zoology Vol. 1 & 11 (7th
Ed.). Macmillan Co. Ltd.

11. Storer, T. 1., & Usinger, R. L. (1972). General Zoology. McGraw Hill Book Co.

12. Dholakia, A. D. (2010). Identification of prawns/shrimps and their culture. Daya
Publishing House.

13. Biswas, K. P. (2011). Marine Prawns and Shrimps. Daya Publishing House.

14. Dholakia, A. D. (2011). Identification of Marine and Freshwater Mollusc Shells.
Daya Publishing House.

4t Semester

FSC- 250 Inland Capture Fisheries Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:
» To impart knowledge on inland fisheries resources in India.
* To understand the status of capture fisheries and recent developments in India.
* To acquire knowledge on the types of classification of inland waterbodies.

Learning Outcomes (LOs):
On completion of the course, the students will be able to:
* Understand the concept and importance of capture fisheries.
* Understand the status and scope of cold-water fisheries in India.
» Learn about ecology and fisheries in major wetlands and reservoirs of India.
* Learn about the types of estuaries and estuarine fisheries.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Riverine Fisheries: Concept of capture fisheries and its importance. Present
status of inland capture fisheries of India. Fisheries of major Indian rivers
(Brahmaputra, Ganges, East coast, and West coast riverine system). Cold water
fish faunal resources of India. Status and scope of cold-water fisheries with
reference to North- East India. Major threats to riverine capture fisheries in
India.

Unit 2: Wetlands and Reservoir Fisheries: Ecological features of wetlands. Fish
diversity in the major wetlands of India. Problems and prospects of wetland
fisheries in India. Reservoir Fisheries: Ecology and fisheries of the important
reservoirs of India. Impact of dam construction on fish fauna. Importance of
fish ways and fish ladders.

Unit 3: Estuarine Fisheries: Types of estuaries, classification of estuaries. Ecological
characteristics of estuaries and its importance. Fisheries of important estuaries
of the East coast and West coast of India.
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Unit 4: (Practical) Credit: 1

(Contact hours: 30)

Visit and survey to fish landing centres.

Identification of aquatic macrophytes.

Estimation of primary productivity of natural water bodies
Viva.

A A

Laboratory record.

Suggested Readings:

I.

Biswas K. P. (2011). Marine prawns and shrimps. Daya Publishing House, Delhi — 35.

2. C. R. Nichols and R. G. Williams. Encyclopaedia of Marine Science. Facts On File

8.

9.

10.

11.

12.

13.
14.

Inc (1 November 2008).

. Dholakia, A. D. (2004). Fisheries and Aquatic resources of India. Daya Publishing

House, Delhi — 35.

Jayram, K. C. (2002). The fresh water fishes of India, A hand book. Zoological Survey
of India.

Jhingran, V. G. (2007). Fish and Fisheries of India. Hindustan Publishing Corporation
(India), Delhi — 7.

. Kosygin, L (2009). Wetlands of North east India. Akansha publishing house, New

Delhi.

Lagler, K. F. (1981). Fresh Water Fishery Biology. (2nd edition). W. M. C. Brown
Company Publishers, Dubugur, IOWA.

Mishra, S. R. (2006). Inland Fisheries in India: Issues and Concerns. Daya Publishing
House, Delhi — 35.

N Jayakumar, R Durairaja, P Jawaahar and S Felix, Fish Population Dynamics and
Stock Assessment, Daya

N. G. K. Pillai. Marine Fisheries and Mariculture in India. Narendra Publishing
House; 1ST edition (1 January 2013).

Sehgal, R. L. (1992). Recent Advances in Cold Water Fisheries. Today and Tomorrow
Printers & Publishers, New Delhi — 5.

Sharma, U. & Grover, S. P. (1982). An Introduction to Indian Fisheries. Bishensing
Mahendrapal Singh, Dehra Dun - 1.

Sugunan, V. V. (1997). Reservoir fisheries of India. FAO publications

Tilak, R. & Sharma, U. (1982). Game Fishes of India and Angling. International Book
Distributors, Dehra Dun.
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FSC-251

Freshwater Aquaculture Total Credits: 4
(Contact hours: 75)
Total marks: 100

Course Objectives:
To impart knowledge on the history and present status of freshwater aquaculture
in India and the world.

To impart knowledge on the aquaculture practices in India.

To impart knowledge on scientific fish farming and management.

Learning Outcomes (LOs):
On completion of the course, students will be able to:

Acquire knowledge about the history of aquaculture and fish production trends in
India and the world.

Acquire knowledge about composite fish culture, integrated fish farming and
nonconventional fish culture practices.

Acquire knowledge on the importance of water quality management in a fish farm.
Learn about design and construction of fish farms.

Unit 1.

Unit 2.

Unit 3.

Unit 4.

(Theory) Credits: 3
(Contact hours: 45)

Aquaculture: Concept of aquaculture, history of aquaculture. Aquaculture
scenario, production, consumption trends in India and the world. Categories of
aquaculture farm type based on water salinity, water source, water temperature
and level of management intensity.

Aquaculture Practices: Monoculture and polyculture, composite fish culture:
principles and practices. Integrated fish farming: principles and practices, agro-
based integrated fish culture, livestock-cum-fish culture. Freshwater prawn
culture practices. Non-conventional fish culture practices.

Design, Construction and Management: Site selection: criteria for site
selection, selection of fish species for culture. Types of ponds, layout, design
and construction of fish farms. Water quality management of fish ponds.

(Practical) Credit: 1
(Contact hours: 30)

. Estimation of physico-chemical parameters (water temperature, transparency, total

dissolved solids (TDS), pH, dissolved oxygen, free carbon dioxide, total alkalinity
and total hardness).

Identification of live feed.
Analysis of soil from agricultural land/hilly areas/ fish farm (texture, moisture
content, pH, conductivity, nitrate and phosphate).

Viva.
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5. Laboratory record.

Suggested Readings:

1.

Ahmed, S. H. (1998). Advance in Fisheries and Fish production. Narendra
Publishing House, Allahabad.

2. Alex, M. & Theresa, A. (1998). Environmental Management of Aquaculture (Fish
edition), Chapman & Hall, London.

3. Boyd, C. E. & Tucker, C. S. (1998). Pond Aquaculture Water Quality Management.
Kluwer Academic Publishers.

4. Chakroft, M. (1982): Freshwater Fish Pond Culture and Management. Scientific
Publishers Main Bhawan, Jodhpur.

5. Desilva, S. & Andensan, T. A. (1995). Fish Nutrition in Aquaculture. Chapman &
Hall.

6. Jhingran, V. G. (2007). Fish and Fisheries of India. Hindustan Publishing
Corporation (India) New Delhi.

7. Kar, D. (2007). Fundamentals of Limnology and Aquaculture Biotechnology, Daya
Publishing House, Delhi-110035.

8. Kumar, A. & Bandyopadhyay, P. (2008). Aquaculture and Fisheries. Daya
Publishing House, Delhi-35.

9. Kumar, H. D. (2003). Sustainability and Management of Aquaculture and Fisheries.
Daya Publishing House, Delhi -35.

10. Lucas J.S. and Southgate P.C. (2016). Aquaculture Farming Aquatic Animals and
Plants (Second Edition). Wiley Blackwell.

11. Mathew, L. (1997). Introduction to Aquaculture. John Wiley & Sons, Inc.

12. Pandey, N. & Malik, D. S. (2008). Integrated Fish Farming. Daya Publishing House,
Delhi- 35.

13. Singh, H. R (1999). Cold Water Aquaculture and Fisheries. Narendra Publishing
House, Delhi-6.

14. Tilak, R. & Sharma, U. (1982). Game Fishes of India and Angling. International
Book Distributors, Dehra Dun.

FSC- 252 Fish and Shellfish Nutrition Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:

* To impart knowledge on the nutrient requirements for growth and
reproduction.

» To impart knowledge on fish bioenergetics.

* To impart knowledge on fish feed formulation and feeding practices.

Learning Outcomes (LOs):
On completion of the course, students will be able to:

* Understand the macro and micronutrients requirements of cultivable fish and
shellfish and the bioenergetics of fish.

» Learn the importance of larval and brood stock nutrition.

» Determine the quality of feed and learn fish feed formulation.
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Unit 1.

Unit 2.

Unit 3.

Unit 4:

el

(Theory) Credits: 3
(Contact hours: 45)

Nutrition: Feeding habit of fishes, types of feed: natural and artificial feed of
fishes. Nutritional requirements of culturable fish and shellfish (proteins, fats,
carbohydrates, vitamins and minerals).

Bioenergetics: Energy metabolism, energy requirement and sources. Gross
conversion efficiency and factors affecting energy partitioning. Larval and
bloodstock nutrition of fish and shellfish.

Feed Preparation and Storage: Feed constituents, classification of feed
ingredients, feed additives, feed formulation, antinutritional factors of plant
foodstuffs and feeding practices. Determination of feed quality (feed
conversion ratio, protein efficiency ratio, net protein utilisation). Fish feed
handling and storage.

(Practical) Credit: 1
(Contact hours: 30)

Identification of feed ingredients.

Identification of aquatic insects.

Qualitative and quantitative analysis of planktons of water bodies.

Fish feed preparation by using locally available feed ingredients (Pearson square
method).

5. Study of relative length of gut (RLG) and gastro somatic index GaSI.

6. Viva.

7. Laboratory record.

Suggested Readings:

1. Desilva, S. & Andenson, T. A. (1995). Fish Nutrition in Aquaculture. Chapman &
Hall.

2. Khanna. S. S. & Singh. H. R. (2005). A Textbook of Fish Biology and Fisheries,
Narendra Publishing House, Delhi-6.

3. Lagler, K. F. (1981). Fresh Water Fishery Biology. (2nd edition). W. M. C. Brown
Company Publishers, Dubugur, [OWA.

4. Lucas J.S. and Southgate P.C. (2016). Aquaculture Farming Aquatic Animals and
Plants (Second Edition). Wiley Blackwell.

5. Mathew, L. (1997). Introduction to Aquaculture. John Wiley & Sons, Inc.

6. Parihar, R. P. (1992). A Text Book of Fish Biology and Indian Fisheries. Central
Publishing House, Allahabad.

7. Parihar, R. P. (2000). A Text Book of Fish Biology and Indian Fisheries. Central

Publishing House, Allahabad.
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8. Parihar, R. P. (2004). A Textbook of Fish Biology and Indian Fisheries. Central
Publishing House, Allahabad.

9. Sandhu, G. S. (2005). A Textbook of Fish and Fisheries. Daya Publishing House,
New Delhi-35.

10. Sharma, U. & Grover, S. P. (1982). An Introduction to Indian Fisheries. Bishensing
Mahendrapal Singh, Dehra Dun - 1.

11. Srivastava, C. B. L. (1992). Fishery Science and Indian Fisheries. Kitab Mahal,
Allahabad.

12. Timmermans, J. A. & Khan, H. (1979). Textbook of Fish culture, Breading and
Cultivation of fish. Fishing New Book Ltd. England.

13. Vijaykumar K. & Vasanthkumar, B. (2010). Aquatic ecosystem and its
management. Daya Publishing House, Delhi - 35.

14. Welcomme, R. L. (2007). Inland Fisheries: Ecology and Management/FAO. Daya
Publishing House, Delhi-110 035.

FSC-253 Marine Capture Fisheries Total Credits: 4
(Contact hours: 75)
Total marks: 100

Course Objectives:
* To impart knowledge on the status of marine capture fisheries and recent
development in India.
* To impart knowledge on marine fisheries resources in India.

Learning Outcomes (LOs):
On completion of the course, students will be able to

* Acquire knowledge on the pelagic and demersal fishery resources in India.

* Understand marine crustacean fishery resources in India.

* Acquire knowledge on the marine molluscan resources in India.

* Understand the concept of fish population dynamics and importance of stock
assessment.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1.  Finfish fishery resources of India: Pelagic fishery resources of India (oil
sardine, lesser sardine, mackerel, tunas, seer fishes and ribbon fishes).
Demersal fishery resources of India (elasmobranchs, pomfrets, croakers,
lizardfishes, goat fishes, flat fishes, threadfin breams, silver bellies and
groupers)

Unit 2. Crustacean and molluscan fishery resources of India: Crustacean fishery of
India (prawns, crabs, and lobsters). Molluscan resources of India (sea mussels,
clams, edible and pearl oysters, cephalopods).

Unit 3. Fish Population dynamics: Concept of fish population dynamics, concept of
stock, stock assessment, data requirement of stock assessment and stock
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Unit 4.

nh v

assessment model. Concept of maximum sustainable yield and maximum
economic yield.

(Practical) Credit: 1
(Contact hours: 30)

Analysis of length weight relationship in commonly available fish.
Identification of commercially important marine finfish.

Identification of commercially important marine crustacean and mollusc.
Viva.

Laboratory record.

Suggested Readings:

1.

2.

10.

11.

12.

13.

14.

Barbhuiya, H.A and Kar, D. (2013). Treatise on Mahseer Fishes, dominant
publishers and distributors(p) Ltd, Delhi-110053

Basheer, A. (1989). Marine Biology: Some Aspects of Marine Ecology and
Marine Fisheries. Daya Publishing House, Delhi - 35.

Biswas K. P. (2011). Marine prawns and shrimps. Daya Publishing House,
Delhi — 35.

Day Francis. (2007). The fishes of India, Vol 1 & 2. Jagmander Book Agency,
New Delhi.

Dholakia, A. D. (2004). Fisheries and Aquatic resources of India. Daya
Publishing House, Delhi — 35.

Dholakia, A. D. (2010). Identification of prawns/shrimps and their culture.
Daya Publishing House, New Delhi-35.

Dholakia, A. D. (2011). Identification of marine and fresh water mollusc shells.
Daya Publishing House, New Delhi-35.

Ibrahim, P. (1992). Fisheries Development in India. Concept publishing
company, Delhi- 35

Jhingran, V. G. (2007). Fish and Fisheries of India. Hindustan Publishing
Corporation (India), Delhi — 7.

Jyoti Sharma (2006). Fishes: Aid to collection and identification. Daya
Publishing House, New Delhi-35.

Khanna. S. S. & Singh. H. R. (2005). A Textbook of Fish Biology and Fisheries,
Narendra Publishing House, Delhi-6.

Mishra, S. R. (2006). Inland Fisheries in India: Issues and Concerns. Daya
Publishing House, Delhi — 35.

Pandey, K. & Shukla, J. P. (2005): Fish and Fisheries. Rastogi publication,
Meerut-2.

Sharma, U. & Grover, S. P. (1982). An Introduction to Indian Fisheries.
Bishensing Mahendrapal Singh, Dehra Dun - 1.
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5th Semester

FSC-300 Fish and Shellfish Diseases  Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:
o To impart knowledge on fish and shellfish diseases and their causative agents.
e To impart knowledge about anti-microbial agents and disease treatments.
e To impart knowledge on fish microbiology.

Learning Outcomes (LOs):
On completion of the course, students will be able to
e Understand the interaction between fish diseases and aquatic environment.
e Learn about various infectious and non-infectious fish and shellfish
diseases.
e Obtain knowledge on different anti-microbial agents.
e Learn the classification and characteristics of bacteria, virus, and fungus.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Fish Diseases: Concept of diseases: interaction between host, pathogen and
environment, stress and fish diseases. Infectious fish diseases and treatments:
bacterial, viral and fungal, parasitic diseases. Non-Infectious fish diseases
and counter measures: nutritional and environmental fish diseases. Fish
vaccines: types of fish vaccines and routes of delivery.

Unit 2. Shellfish Diseases: Viral diseases: White Tail Disease (WTD), Infectious
Hypodermal Hematopoietic Necrosis Virus (IHHNV), White Spot Syndrome
Virus (WSSV), Macrobrachium Muscle Virus (MMV). Bacterial diseases and
treatment: Vibriosis, shell disease, bacterial necrosis. Fungal and other
diseases: Black gill disease, Red Coloration, Moult death Syndrome.

Unit 3. Microbiology: Introduction to microbiology. Bacteria: structure of bacteria,
classification based on types, shapes, reaction and bacterial growth
curve. Viruses: types and structure. Fungus: types and structure. Anti-
microbial agents in aquaculture, methods of fish disease treatments.

Unit 4. (Practical) Credit: 1
(Contact hours: 30)

1. Methods of sterilization (Dry and Wet methods).
2. Preparation of bacterial culture and identification of bacteria.
3. Identification of fish parasites.
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4. Study of fish haematology (RBC and WBC count, haemoglobin, Erythrocyte

Sedimentation Rate, Haematocrit value, Differential count of WBC).

5. Viva.
6. Laboratory record.

Suggested Readings:

1.

2.

oo

10.

11.
12.

13.

14.

Basheer, A. (1989). Marine Biology: Some Aspects of Marine Ecology and
Marine Fisheries. Daya Publishing House, Delhi - 35.

Biswas K. P. (2011). Marine prawns and shrimps. Daya Publishing House,
New Delhi-35.

Cappuccino. (2007). Microbiology, A Laboratory Manual, Pearson Education,
Delhi- 110092, India.

Day, F. (2007). The fishes of India, Vol 1 & 2. Jagmander Book Agency, New
Delhi.

Dholakia, A. D. (2011). Identification of marine and fresh water mollusc shells.
Daya Publishing House, New Delhi-35.

Kumar, A., & Bandyopadhyay, P. (2008). Aquaculture and Fisheries. Daya
Publishing House, Delhi-35.

Kumar, H. D. (2003). Sustainability and Management of Aquaculture and
Fisheries. Daya Publishing House, Delhi -35.

Malik, A. (2019). Fish Diseases and disorders Diagnosis and treatment. Biogreen.
Mishra, S. R. (2006). Inland Fisheries in India: Issues and Concerns. Daya
Publishing House, Delhi-35.

Noga, E.J. (2010). Fish Disease: Diagnosis and Treatment. Blackwell
Publishing. USA.

Robert, R. J. (2006). The pathology of fishes. University of Wisconsin press.
Singh H. R. (2008). Animal physiology and related biochemistry. Shobanlal
N Chand & Co.

Swain, P., Sahoo,P.K., & Ayyappan, S. (2006). Fish and Shellfish Immunology.
Narendra Publishing House, Delhi-110006

Pillay,T.V.R., & Kutty,M.N.(2005). Aquaculture: Principles and Practices.
Blackwell Publishing Ltd,UK.

FSC-301 Fish Physiology, Biochemistry and Applied Genetics

Total Credits: 3
(Contact hours: 75)
Total marks: 100

Course Objectives:

To impart knowledge on fish physiology and biochemistry.
To make students learn about metabolic processes in cellular respiration.
To make students understand the applications of genetics in fish breeding.

Learning Outcomes (LOs):
On completion of the course, students will be able to:

Understand the digestion, respiration, and excretion in fish.
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e Understand the macro and micronutrients in fish.
e Develop skills in the DNA extraction and gel- electrophoresis.
e Understand the scope of applied fish genetics.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Physiology: Physiology of digestion in fish. Gas exchange in fish,

osmoregulation in marine and freshwater fish. Blood composition of fish,
excretion in fish.

Unit 2. Biochemistry: Chemical constituents of fish: carbohydrates, proteins, lipids,

minerals, and vitamins. Enzymes: nature, classification, mechanism, and
regulation. Glycolysis, TCA cycle, and lipid metabolism.

Unit 3. Applied Genetics: Genetics and principles in captive fish breeding: selective

breeding, hybridization, chromosomal manipulation techniques and
transgenic fish. Negative implications of improper genetic management.
Conservation of fish genetic resources: in situ and ex situ (cryopreservation
of gametes, live gene bank).

Unit 4. (Practical) Credit: 1

(Contact hours: 30)

1. Estimation of proteins by Folin Ciocalteu method.
2. Estimation of glucose by Anthrone method.
3. DNA extraction of fish tissue and gel electrophoresis.

4. Preparation of metaphase fish chromosomes.
5. Study of fish histology.

6. Viva.

7. Laboratory record.

Suggested Reading

1.

2.

3.

Atre, P. K. (2008). Fish Genetics and Aquatic Environment. Navyug publishers, New
Delhi.

Das, P., & Jhingran, A. G. (2005). Fish Genetics in India. Today & Tomorrows’
Printers.

Ghosh, R. (2007). Fish genetics and endocrinology. Sawstic publishers and
distributors, Delhi

Hoar, W. S., & Randal, D. J. (1996). Fish Physiology (Volumes I - XI). Academic
Press.

Khanna. S. S. & Singh, H. R. (2005). A Textbook of Fish Biology and Fisheries,
Narendra Publishing House, Delhi-6.

Lagler, K. F. (1981). Fresh Water Fishery Biology. (2nd edition). W. M. C. Brown
Company Publishers, Dubugur, [OWA.

Lehninger, A.L., Nelson, D.L., & Cox, M. M. (1993). Principle of Biochemistry.
CBS Publishers & Distributors, Delhi.
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8. Nair, P. R. (2008). Biotechnology and Genetics in Fisheries and Aquaculture. Daya
Publishing House, Delhi -35.

9. Parihar, R. P. (2000). A Textbook of Fish Biology and Indian Fisheries. Central
Publishing House, Allahabad.

10. Purdom, C.E. (2009). Genetics and Fish Breeding. Chapman & Halls, London, UK.

11. Saxena, Amita. (2006). Textbook of Biochemistry. Books & Pechas, Delhi.

12. Singh H. R. (2008). Animal physiology and related biochemistry. Shobanlal N Chand
& Co.

13. Srivastava, S. (2009). Genetics, Embryology, and Fishes. Delhi Mangalam
Publications, Delhi.

14. Timmermans, J. A. & Khan, H. (1979). Textbook of Fish culture, Breading and
Cultivation of fish. Fishing New Book Ltd. England.

FSC-302 Fish and Shellfish Breeding and Hatchery Management
(Major)
Total Credits: 4
(Contact hours: 75)
Total marks: 100
Course Objectives:
e To impart knowledge on fish and shellfish seed production.
e To make the students learn about developmental biology of fish and shellfish.

e To impart knowledge on design and management of fish and shellfish
hatcheries.

Learning Outcomes (LOs):
On completion of the course, students will be able to
e Understand the reproductive biology of fish and shellfish.
e Understand the seed production techniques of fish and shellfish.
e Understand the design and management of fish and prawn hatcheries.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Reproduction and Developmental Biology: Reproductive systems: structure
and function. Types of reproduction, sexual dimorphism, courtship and
spawning behaviour, parental care, breeding cycles, maturation of gonads,
gametogenesis, embryonic development, reproductive hormones, maturation
stages and post larval development.

Unit 2. Induced Breeding of Fish and Shellfish: Importance of induced breeding.
Criteria of selection of brooders, collection, transportation and rearing of brood
fish. Factors affecting induced breeding, hypophysation technique. Hormones
and chemicals for induced breeding of fishes. Fish seed packaging and
transportation induced breeding of magur, eye stalk ablation techniques.

Unit 3. Design and Hatchery Management: Types of carp hatcheries, hatching pits,
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double hatching hapa, glass jar hatchery, wet and dry bundh, eco-hatchery and
portable carp hatchery (CIFA model). Design and management of freshwater
prawn hatchery.

Unit 4. (Practical) Credit: 1

(Contact hours: 30)

1. Hypophysation technique: Collection of pituitary glands, preparation of extract
and demonstration of hypophysation.

Study of maturity stages and gonado-somatic index.

Designing of Eco- hatchery.

Study of post larval development of fish from permanent slides.

Viva.

Laboratory record.

A

Suggested Reading

1.

2.

3.

11.

12.

13.

14.

Billard, R (1994). Carp Biology and Culture. Springer & Praxis Publishing House,
U. K.

Biswas, K. P. (1999). Text Book of Fish, Fisheries and Technology. Narendra
Publishing House, Delhi-6.

Chakroff, M. (1982): Freshwater Fish Pond Culture and Management. Scientific
Publishers Main Bhawan, Jodhpur.

Desilva, S. & Andensan, T. A. (1995). Fish Nutrition in Aquaculture. Chapman &
Hall.

Khanna. S. S. & Singh. H. R. (2005). A Textbook of Fish Biology and Fisheries,
Narendra Publishing House, Delhi-6.

Kumar S. and Tembhre M. (2011). Fish and Fisheries. New Central Book Agency (P)
Ltd.

Kumar, A. & Bandyopadhyay, P. (2008). Aquaculture and Fisheries. Daya Publishing
House, Delhi-35.

Lagler, K. F. (1981). Fresh Water Fishery Biology. (2nd edition). W. M. C. Brown
Company Publishers, Dubugur, IOWA.

Lagler, K. F. et. al (1992). Ichthyology. John Wiley & Sons Inc. New York - 10016.

. Lucas J.S. and Southgate P.C. (2016). Aquaculture Farming Aquatic Animals and

Plants (Second Edition). Wiley Blackwell.

Norman, J. R. (2002). A history of fishes: a complete known account of fishes. Asiatic
publishing house, Delhi.

Parihar, R. P. (2004). A Text book of Fish Biology and Indian Fisheries. Central
Publishing House, Allahabad.

Sandhu, G. S. (2005). A Text book of Fish and Fisheries. Daya Publishing House, New
Delhi-35.

Srivastava, S. (2009). Genetics, embryology and fishes. Delhi Magalam Publications,
Delhi.
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FSC- 302 Aquaculture (Minor) Total Credits: 4
(Contact Hours: 45)
Total marks: 100

Course Objectives:
e To impart knowledge on the scope of aquaculture for livelihood.
e To impart knowledge on the types of aquaculture practices in India.
e To impart knowledge on scientific fish farming.

Learning Outcomes (LOs):
On completion of the course, students will be able to:

*  Acquire knowledge about the history of aquaculture and fish production trends in
India and the world.

* Acquire knowledge about composite fish culture, integrated fish farming and
nonconventional fish culture practices.

*  Acquire knowledge on the importance of water quality management in a fish farm.

* Learn about design and construction of fish farms.

(Theory) Credits: 3
(Contact hours: 45)
Unit 1. Aquaculture: Concept of aquaculture, history of aquaculture, aquaculture
scenario, production, consumption trends in India and the world. Categories of
aquaculture farm type based on water salinity, water source, water temperature
and level of management intensity.

Unit 2.  Aquaculture Practices: Monoculture and polyculture, composite fish culture:
principles and practices. Integrated fish farming: principles and practices,
agro-based integrated fish culture, livestock-cum-fish culture.  Non-
conventional fish culture practices.

Unit 3. Design, Construction and Management: Site selection: criteria for site
selection, selection of fish species for culture. Types of ponds, layout, design
and construction of fish farms. Water quality management of fishponds.

Unit 4. (Practical) Credit: 1
(Contact hours: 30)
1. Estimation of physico-chemical parameters (water temperature, transparency, total
dissolved solids (TDS), pH, dissolved oxygen, free carbon dioxide, total alkalinity,
and total hardness).
. Identification of culturable fish species.
. Qualitative analysis of plankton.
. Estimation of primary productivity.
. Viva.
. Laboratory record.

AN AW
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Suggested Readings:

1.

Ahmed, S. H. (1998). Advance in Fisheries and Fish production. Narendra
Publishing House, Allahabad.

2. Alex, M. & Theresa, A. (1998). Environmental Management of Aquaculture
(Fish edition), Chapman & Hall, London.

3. Boyd, C. E. & Tucker, C. S. (1998). Pond Aquaculture Water Quality
Management. Kluwer Academic Publishers.

4. Chakroff, M. (1982): Freshwater Fish Pond Culture and Management.
Scientific Publishers Main Bhawan, Jodhpur.

5. Desilva, S. & Andenson, T. A. (1995). Fish Nutrition in Aquaculture.
Chapman & Hall.

6. Jhingran, V. G. (2007). Fish and Fisheries of India. Hindustan Publishing
Corporation (India) New Delhi.

7. Kumar, A. & Bandyopadhyay, P. (2008). Aquaculture and Fisheries. Daya
Publishing House, Delhi-35.

8. Kumar, H. D. (2003). Sustainability and Management of Aquaculture and
Fisheries. Daya Publishing House, Delhi -35.

9. Mathew, L. (1997). Introduction to Aquaculture. John Wiley & Sons, Inc.

10. Pandey, N. & Malik, D. S. (2008). Integrated Fish Farming. Daya Publishing
House, Delhi- 35.

11. Sharma, U. & Grover, S. P. (1982). An Introduction to Indian Fisheries.
Bishensing Mahendrapal Singh, Dehra Dun - 1.

12. Singh, H. R (1999). Cold Water Aquaculture and Fisheries. Narendra
Publishing House, Delhi-6.

13. Stickney, R. R (1994). Principle of Aquaculture, John Wiley & Sons, Inc.

14. Tilak, R. & Sharma, U. (1982). Game Fishes of India and Angling. International
Book Distributors, Dehra Dun.

FSC-303 Internship Total credits: 4

(Contact hours: 120)
Total marks: 100

Course Objective:

To provide a learning opportunity at the field level.
To provide opportunity to manage fish farms.
To equip them with technical skills as aquapreneurs.

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

Experience working in a fish farm.
Learn practical application to manage a fish farm.
Learn from the field experts about fish farm management.
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S.No Evaluation of Interns Marks Credits
distribution

1 Field Work/Experiments 50 2

2 Internship Report 25 1

3 Presentation and Viva-voce 25 1

Total 100 4

Suggested Readings:

1. Aniket Singh. (2018). The complete book of internships in India: Intern abroad
this summer. Notion Press, Incorporated.

2. Woodard, E. (2015). The ultimate guide to internships: 100 steps to get a great
internship and thrive in it. Allworth Press.

3. McLachlan, J. E., & Hess, P. F. (2015). Get an internship and make the most of it:
Practical information for high school and community college students. Rowman
& Littlefield Publishers.

4.  Green, M. E. (1997). Internship success: Real-world, step-by-step advice on
getting the most out of internships. VGM Career Horizons.

5. Khoury, R. J., & Selby, J. (2021). How to intern successfully: Insights and actions
to optimize your experience. Waterside Productions.

6.  Shindell, R. (2019). Total internship management supervisor's handbook: A
manager's guide to delivering an amazing internship experience. Intern Bridge,
Incorporated.

7. Labor, S. L. (2020). Student internship success workbook (Supervisor's guide):
20+ Lessons and activities for student intern career readiness. Independently
published.

6t Semester

FSC-350 Coastal Aquaculture and Mariculture Total Credits: 4
(Contact hours: 60)
Total marks: 100
Course Objectives:
* To impart knowledge on history and present status of coastal aquaculture in India.
* To impart knowledge on traditional and scientific coastal aquaculture practices in
India.
* To impart knowledge about design and construction of coastal fish farms.

Learning Outcomes (LOs):
On completion of the course, students will be able to
* Understand the concept and traditional practices of coastal aquaculture in India.
* Acquire a good knowledge about the culture techniques of molluscs, sea cucumber
and seaweed.
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Acquire knowledge on design and construction of coastal aquaculture farms.
Acquire knowledge on environmental impact assessment.

Unit 1. Coastal Aquaculture: Concept of coastal fisheries and aquaculture. Present

status of coastal aquaculture in India. Traditional coastal aquaculture practices
in India (Bheries, Pokkali field, Gazanis and Khazans).

Unit 2. Culture Practices: Commercially important culturable finfish and shellfish

species of India. Culture practices of finfish (milkfish, mullets, seabass) and
shellfish (prawn, lobster and crab) species for coastal aquaculture.

Unit3. Design and Construction of Coastal Aquaculture Farms: Soil

characteristics, acid sulphate soil, water quality. Coastal farm design and
construction. Environmental impact assessment.

Unit 4. Mariculture: Introduction to mariculture. Present status and scope of

mariculture in India. Culture techniques of molluscs (edible Oyster, pearl
oyster, clams, and mussels) and sea cucumber. Culture practices of
commercially important seaweeds in India. Sea ranching.

Suggested Readings:

10.

11

12.

13.

14.

. Bardach, J. E., Ryther, J. H., & McLarney, W. O. (1972). Aquaculture: Farming and

Husbandry of Freshwater and Marine Organisms. Wiley Interscience.

Basheer, A. (1989). Marine Biology: Some Aspects of Marine Ecology and Marine
Fisheries. Daya Publishing House.

Biswas, K. P. (2011). Marine prawns and shrimps. Daya Publishing House.

Biswas, K. P. (1999). Text Book of Fish, Fisheries and Technology. Narendra
Publishing House.

Bose, A. N., Ghouse, S. N., Yang, C. T., & Mitra, A. (1991). Coastal Aquaculture
Engineering. Mohan Primlani for Oxford and IBH Publishing Co Private Ltd.

Dash, M. L., & Patnaik, P. N. (1994). Brackish Water Prawn Culture. Palani Paramount
Publications.

Dholakia, A. D. (2004). Fisheries and Aquatic resources of India. Daya Publishing
House.

Dholakia, A. D. (2010). Identification of prawns/shrimps and their culture. Daya
Publishing House.

Dholakia, A. D. (2011). Identification of marine and freshwater mollusc shells. Daya
Publishing House.

Gerwick, J. R. (2007). Construction of Marine and Offshore Structures. CRC Press.

. James, P. S. B. R. (1991). Manual on pearl culture techniques (CMFRI bulletin no. 39).

Cochin.

Jyoti Sharma (2006). Fishes: Aid to collection and identification. Daya Publishing
House.

Korringa, P. (1976). Farming Marine Fishes and Shrimps. Elsevier Publishing
Company.

Pillay, T. V. R. (1972). Coastal Aquaculture in the Indo — Pacific Region. Fishing News
(Book) Ltd.
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FSC-351 Fishing Craft and Gears Technology
Total Credits: 4
(Contact hours: 75)
Total marks: 100

Course Objectives:
* To impart knowledge on different mechanised and non-mechanised fishing crafts
of India.
* To impart knowledge on classification of fishing gears and techniques used in
capturing fish.
* To impart knowledge on traditional fish catching techniques.

Learning Outcomes (LOs):
On completion of the course, students will be able to

* Understand the classification of fishing crafts and gears used in India.

* Gain knowledge on the materials used in making fishing crafts and gears.

* Understand the importance of traditional fishing gears for sustainable utilisation
of fisheries resources.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Fishing Craft Technology: History and development of fishing crafts.
Traditional and mechanized fishing craft used in the East and West Coast of
India. Classification of fishing crafts based on function, nature of fishing and
depth of operation. Fishing craft building materials.

Unit 2. Fishing Gear Technology: Definition and classification of fishing gears. FAO
classification: surrounding nets, trawl nets, dredges, lift nets, falling gears, gill
nets and entangling nets, traps, hooks, and lines, grappling and wounding gears,
stupefying devices. Traditional gears and fish harvesting techniques with
reference to Northeast India.

Unit 3. Fabrication and Maintenance of Fishing Gears: Natural materials and
synthetic netting materials. Types and important synthetic materials used in
fishing gears. Maintenance of fishing gears.

Unit 4. (Practical) Credit: 1
(Contact hours: 30)
1. Identification of fishing gears.
2. Study of net making tools.
3. Visit to a fishing village/community and submission of report.
4. Submission of fishing gears.
5. Viva.
6. Laboratory Record.
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Suggested Readings:

1. Antony Hind, J. (1982). Stability and Trim of Fishing Vessels. Food and Agriculture
Organization of the United Nations. Published by Fishing News Books Ltd.

2. CIFNET. (1979). Handbook on Basic Principles of Construction & Repairs of Fishing
Nets.

3. Food and Agriculture Organization of the United Nations. (1978). Catalogue of Fishing
Gear Design. Published by Fishing News Books Ltd.

5. Food and Agriculture Organization of the United Nations. (1972). Catalogue of Fishing
Gear Design. Fishing News Books.

6. Fridman, A. L. (1992). Calculations for Fishing Gear Designs. Food and Agriculture
Organization of the United Nations. Published by Fishing News Books Ltd.

7. Gabriel, O., Lange, K., Dahm, E., & Wendt, T. (2005). Von Brandt’s Fish Catching
Methods of the World. Blackwell Publishing.

8. Gerhard Klust. (1982). Netting Material for Fishing Gears. Food and Agriculture
Organization of the United Nations. Published by Fishing News Books Ltd.

9. Jan-Olf-Traung. (1992). Fishing Boats of the World (Vol. 1,2 & 3). Food and
Agriculture Organization of the United Nations. Published by Fishing News Books
Ltd.

10. John C. Sainsburry. (n.d.). Commercial Fishing Methods: An Introduction to Vessels
and Gear. Fishing News (Books) Ltd.

11. John Fyson (Ed.). (1985). Design of Small Fishing Vessels. Food and Agriculture
Organization of the United Nations. Published by Fishing News Books Ltd.

12. Latha Shenoy, Y. Shreekrishna, S. Kamat. (2004). Practical Course Manual: Fishing
Craft and Gear Technology.

13. Subramaniam, H. (1995). Ship Stability (Vols. 1, 2 & 3). Vijaya Publications Ltd.

FSC-352 Fisheries Extension Education Total Credits: 4
(Contact hours: 75)
Total marks: 100

Course Objectives:
» To impart knowledge on fisheries extension for community development.
* To impart knowledge on conducting village and fish market survey.
* To impart knowledge on organising awareness and extension programmes.

Learning Outcomes (LOs):
On completion of the course, students will be able to:
* Comprehend the principle of teaching and learning.

* Understand the extension teaching methods.
* Acquire a better understanding on communication models.
» Learn about different fisheries development agencies.
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(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Extension Education: Basic concept, scope, and objectives. Formal, informal

and extension education. Principle and philosophy of extension. Basic
principle of teaching and learning, steps in extension teaching and learning
situation.

Unit 2. Extension Teaching Methods: Classification of extension teaching methods

(individual contacts, groups contact and mass contacts, written, spoken and
visual), charts and posters, leaflets, pamphlets and circular letter, method
demonstration, result demonstration, seminar, workshop, and exhibition.

Unit 3. Communication of Innovation and Organizations: Communication and

diffusion, communication model (SMCRE, Leagans model, Berlo’s model),
innovation, adoption and diffusion process, innovativeness and adopter
categories, extension programme planning, Krishi Vigyan Kendra, Fish
Farmers Development Agency (FFDA), Brackish Water Fish Farmer’s
Development Agency (BFDA), NFDB (National Fisheries Development
Board).

Unit 4. (Practical) Credit: 1

(Contact hours: 30)

1. Preparation of interview schedule fish market survey.
2. Design models, charts, posters, leaflets and pamphlets.
3. Submission of report on fish market survey.
4. Viva.
5. Laboratory record.
Suggested Readings:

1. Adhikary. (2006). Participatory Planning and Project Management in Extension
Science. Agrotech Publ. Academy.

2. Basics of Extension Education. (n.d.). Associated Publishing Co.

3. Bhatia, A. (2005). Visual Communication. Rajat Publications.

4. Chandrakandan, K. M., Senthil Kumar, & Swatilaxmi, P. S. (2005). Extension
Education What? And What Not? RBSA Publ.

5. Dasgupta. (1989). Diffusion Agricultural Innovations in Village India. Wiley Eastern.

6. Gallagher, K. (1999). Farmers Field School (FFS) — A Group Extension Process based
on Non-Formal Education Methods. Global EPM Facility, FAO.

7. Ganesan, R., Igbal, I. M., & Anandaraja, N. (2003). Reaching the Unreached.

8. Jalihal, K. A., & Veerabhadraiah, V. (2007). Fundamentals of Extension Education
and Management in Extension. Concept Publ. Co.

9. Mukharjee, N. (2002). Participatory Learning and Action. Concept Publ. Co. Singh.

10. Ray, G. L. (2005). Extension Communication and Management. Kalyani Publ.
11. Reddy, A. A. (1987). Extension Education. Sree Lakshmi Press, Bapatla.
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12. Reddy, Y. N. (1998). Audio Visual Aids in Teaching, Training and Extension. Haritha
Publ. House.

13. Somesh Kumar. (2002). Methods for Community Participation. Vistaar Publ.

14. Supe, S. V. (2005). An Introduction to Extension Education (2nd ed.). Oxford & IBH
Publishing Co. Pvt. Ltd.

FSC-353  Post-harvest Technology and By-products Total Credits: 4

(Contact hours: 75)
Total marks: 100

Course Objectives:

To impart knowledge on fish spoilage and fish preservation methods.
To make the students learn about the by-products and value-added products.
To impart knowledge on the food safety standards and quality assurance.

Learning Outcomes (LOs):
On completion of the course, students will be able to:

Acquire knowledge on fish spoilage and methods of fish preservation.

Understand the commercial value of fish by-products and value-added
products.

Understand the importance of quality assurance and food safety standards.

(Theory) Credits: 3
(Contact hours: 45)

Unit 1. Postmortem Changes in Fish: Postmortem changes of the fish flesh, rigor

Unit 2.

Unit 3.

Unit 4.

mortis, causes of fish spoilage, indices of fish spoilage. Factors affecting quality
of fresh fish.

Preservation Techniques and Quality Assurance: Principles of fish
preservation fish preservation techniques (icing, drying, salting, smoking,
freezing, and canning), merits and demerits of fish preservation. Quality
assurance: food safety standards: HACCP in safe products production.

By-products and Value-added Products: Concepts of by-products and value-
added products. By-Products: fish liver oil and fish body oil, fish meal, fish flour,
fish manure, fish guano, fish glue, isinglass, fish silage, fish skin and value-
added products.

(Practical) Credit: 1
(Contact hours: 30)

1. Visit to ice plants/ storage plants/ preservation units and submission of report.
2. Methods of icing.
3. Identification of preserved fish and value-added products.

4. Viva.
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5. Laboratory record.

Suggested Readings:

1.

whkw

11

14.

Ahmed, S. H. (1998). Advance in Fisheries and Fish Production. Narendra Publishing
House.

Balachandran. (2001). Post Harvest Technology of Fish and Fish Products. Daya
Publishing House.

Brody, J. (Year). Fishery By-products Technology. AVI Publishing Company.
Cappuccino. (2007). Microbiology, A Laboratory Manual. Pearson Education.
Chandran, K. K. (2000). Post Harvest Technology of Fish and Fish Products. Daya
Publishing House.

Cutting, C. L. (2007). Fish Processing and Preservation. Agro-Bios.

Gopakumar, K. (1993). Fish Packaging Technology — Materials & Methods. Concept
Publishing Co.

Govindan, T. K. (1985). Fish Processing Technology. Oxford and IBH Publishing
Company Private Ltd.

Graham Bligh, E. (1992). Seafood Science and Technology. Fishing News Books.

. Jeya Shakila, R., Sukumar, D., & Velayutham, P. (2007). Packaging of Fish and

Fishery Products. TANUVASU, Tamil Nadu.

. Khuntia, B. K. (2009). Postmortem Changes in Fish. Daya Publishing House.
12.
13.

Kreuzer, R. (1974). Fishery Products. FAO Fishing News (Books) Ltd.

Ninawe, A. S., & Ratna Kumar, K. (2008). Fish Processing Technology and Product
Development. Narendra Publishing House.

Wheaton, F. W., & Lawson, T. B. (1985). Processing Aquatic Food Products. A Wiley
— Inter Science Publication.
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