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FACULTY OF SCIENCES
B.Se. I Yr. SEMESTER -}
FISBERIES SYLLABUS
THEORYMODULE/ TAF LR — 1
/'\

ob Ll kv die
UNIT -1

Introduction to Fishery Science
Introduction, definition, scope and importance of fisheries.
Classification of fisheries.
UNIT - II
Introduction to Fishery Science
History of fisheries.
Prospects and perspectives of fisheries in India.
Present status of fisheries in India.
UNIT - 111
Ecology of Water Bodies

ECOLOGY AND BIOLOGY-OF FISHES- 1

J“ho&“dz’{‘ k“ L-:S L\wm SC-'euu. & 6:0(—33

l 60 Hirs
(4 Hrs/week)

10 Hours

15 Hours

17 Hours

Ecology of lentic and lotic ecosystems — Reservoirs, Ponds, Rivers and Estuaries.

Ecosystem energetics and productivity — Energy flow, Trophic levels, Pyramids,

biogeochemical cycles, eutrophication.

UNIT - IV

Ecology of Water Bodies

18 Hours

4.1 Physico-chemical characters of water and soil of freshwater and brackish water
systems. |

4.2 Population dynamics — Population characteristics. Dynamics of fish populations.
Significance of plankton in aquaculture,

4.3 Aquatic pollution and its effect on fisheries.
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FACULTY OF SCIENCES
B.Sc.I Yr. SEMESTER - II

FISHERIES SYLLABUS
THEORY MODYILY/PAPER ]

E€OLOGY-AND BIOT.O6Y-OF FISHES Ij

' e (A 60 Hrs
\/ [ .Zb p) "eusa ‘l\ Atha (4 Hrs/week)
)
UNIT -1
Biology of Fishes 15 Hours
Exoskeletal and endoskeletal systems — Body form, fins and locomotion, skin,
scales, endoskeletal systems,
Digestive, Respiratdry, Swim Bladder, Circulatory Systems.
) UNIT - II
Biology of Fishes 15 Hours
Nervous and Sensory systems.

Endocrine, Excretory systems, Osmoregulation and Reproductive System and
Development.

UNIT - 11
Biology of Fishes ' - 15 Hours

Specialised organs — Electric organs, Sound producing organs, Bioluminiscence
and Poisonous glands.

Sex determination, Courtship and Parental care.

Fecundity, GSI, Sex ratio and Condition Factor.

UNIT -1V
Biology of Fishes 15 Hours
Spawning and its Periodicity.
Feeding Biology

Growth — Age determination, growth, morphometry and Meristic characters.
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FACULTY OF SCIENCES
B.Sc. II Yr. SEMESTER-III
FISHERIES THEORY SYLLABUS
MODULE - 11
FISH PHYSIOLOGY
60 Hrs (4 hrs/week)

UNIT- I: Digestion in Fishes : : 15 Hours

L1 Digestive ~ystem: Digestive glands, their secretions and digestive enzymes.
1.2 Digestion, absorption and assimilation of Carbohydrates, Proteins and Lipids.
£.3 Role of hormones in the regulation of digestion.

1.4 Factors affecting digestion and absorption.

UNIT- II: Respiration and Circulation in Fishes . 15 Hours

2.1 Definition and types of respiration - External and Internal respiration.

2.2 Mechanism of ga.seous exchange; Countercurrent Principle, water flow across
the gills and respiratory pumps.

2.3 Circulation: Blood circulation and Coronary system in fish.

2.4 Composition and fanctions of blood, Role of blood in transport of gases
(07 and CO,).

UNIT- I1I: Nceuro-Endocrine System and Sensory organs 15 Hours

3.1 Nervous system: CNS, PNS, and ANS, Neuron structure, Action potential and
transmission of nerve impulse.

1.2 Synapse and neurotransmitters,

3.3 Neuro-endocrine system 1 Crustaceans and its role in the regulation of
reproduction. '

3.4 Sensory organs: Structure and function of chemo-, photo- and phonoreceptors,

lateral line sense organs.

UNIT-1V:  Excretion, Osmoregulation and Reproduction in Fishes 15 Hours

4.1 Excretion: Nephron structure, Mechanism of excretion of nitrogenous wastes.
4.2 Osmoregulation: Mechanism of osmotic and ionic regulation.
4.3 Reproduction: Development of gonads, oogenesis and spermatogenesis.

44 Hormonal control of reproduction in fishes.
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FACULTY OF SCIENCES
B.Sc. 1 Yr. SEMESTER-III
FISHERIES PRACTICAL SYLLABUS
MODULE - 1II
FISH PHYSIOLOGY

Nartes €0

Removal of fish pituitary gland and preparation of pituitary extract.
Estimation of primary productivity in freshwater bodies.
Enumeration and biomass estimation of freshwater zooplankton.
Enumeration and biomass estimation of benthos from lakes, ponds, streams
and canals.
Study of inland capture fishes:

Cat fishes — any three

Clupeids - any three

Other Miscellaneous fishes - any three.
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FACULTY OF SCIENCES
B.Sc. I1 Yr. SEMESTER-IV
/ FISHERIES THEORY SYLLABUS

MODULE - IV . =
/ FISH NUTRITION=, sl Teas
60 Hre (1 hyeheeel)

VINDT- 1 Nutrition and Fish Feed 15 Hrs

[ Nutritional requirements of cultivable fish.

f Natural food: Importance in aquaculture; Fish food organisms —
bacterioplankton, phytoplankton and zooplankton and their role in larval
nutrition.

L4 Supplementary feed: Types of feed — Wet feed, moist feed, dry feed, mashes,
pelleted feed — floating and sinking pellets, microencapsulated diets.

I l'eed Additives: Binders, antioxidants, enzymes, pigments, growth promoters,
leed stimulants. -

UNIP-TI:  Nutritional Biochemistry " 15Mrs

M1 Principles of fish nutrition and terminologies. Feeding intensity.

A Classification of nutrients — Nutrient quality and evaluation of carbohydrates,
proteins and lipids.

23 Digestive enzymes and feed digestibility.

X A Factors affecting digestibility. Nutritional deficiency diseases.
LNEI-I: Nutritional Bioenergetics 15 Hrs
i Iinergy requirements of fishes, protein to energy ratio, digestible energy.
12 Nitrogen balance Index, Protein sparing effect, High energy feed, Isocaloric
diets.

i Metabolic rate — Energy budgets; Energy efficiency of fish production.

L Protein efficiency ratio, Net protein utilization and Biological Value.

UNIT-1V:  Feed Manufacture, Feeding Strategies and Feed Evaluation 15 Hrs

4.1 Feed manufacture: Raw materials, balanced mixture of macro and micro
nutricnts, hygiene, adulteration.

1.1 leeding Strategies: Surface, Mid, and Bottom Feeders, Euryphagous,
Stenophagous, filter feeding, predators.

4.1 lFeed storage: Mycotoxins and use of preservatives.

i Feed ¢valuation: Feed conversion ratio and feed efficiency ratio.
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B.sc. FISHERIES BIOLOGY SYLLABUS UNDER CBCS
(With effect from 2016-2017)
V-SEMESTER
PAPER V-FISH PATHOLOGY(Theory)

UNIT I - Viral and Bacterial diseases Max .Marks:75

1.1 viral hemorrhagic septicemia. clinical symptoms, pathology and control measures.
1.2 Koi Herpesvirus clinical symptoms, pathology and control measures.
1.3 Infections haematipoitic necrosis virus clinical ,pathology and control measures.
1.4 Aquabrinavirus and betadona virus clinical symptoms ,pathology and control measures.
1.5 Gil,Tail Rot and Fin Rot Dropsy and Red pest diseases —clinical symptomes,
Pathology ,prevention and control measures.

UNIT II-Fungal, protozoan, and Helminthes diseases.

2.1 columnris- Mouth fungus clinical symptoms Pathology Prevention and control measures
2.2 epizootic ulcerative syndrome ( EUS),clinical symptoms and treatment of EUS.
2.3 clinical symptoms, Pathology ,Prevention and control measures of
Lagenidium diseases(Larva Mycosis ) and Brown gill diseases.
2.4 Velvet, Rust —Gold Dust Diseases-clinical symptoms, and control measures.
2.5 Brooklynellosis , Hexamita and Costia Clinical Symptoms, Pathology and
control measures.

UNIT-lIl Crustacean, Nutritional and Ecological diseases.

3.1 ichthyopthiriasis, Enterococcidiasis, whirling disease and Nodular disease.
Clinical Symptoms, Pathology and control measures

3.2 Gyrodactylosis, Dactylogyrosis, Argulosis and Lernaeasis diseases-clinical
symptoms, pathology and control measures.

3.3 Diseases of vitamin deficiency and Fatty liver degeneration.

3.3 Carbohydrates, proteins and lipid deficiency diseases in fish.

3.4 Gas bubble diseases and lack of oxygen —clinical symptoms ,pathology and
control measures .

3.5 Environmental stress on outbreaks of infections diseases of fishes.



. REFERENCE BOOKS _

1. Cheng TC. 1964, The Bmfogy ﬁf Anzmaf Parasztes W B Sat:nders Campany

Phﬂa&e&pﬁ’ﬁaf _ _ , .
Pennsylvania, USA. = -
2. Canroy GA and Herman RL. 1963 Text iaook of F:sh Diseases. TFH (Great Bri:am)'

tid,

d Fenaefd Sfmmp erld Aqgacuftura Sacsety Lousrana, USA

. nbach KH. 1965, Fish Pathology. TFH {Gt. Britain) Ltd, England. .

g Rrbe - WE and Miguki G. 1975. }?;e Patﬁoiﬂgy of Fishes. The Univ. of Wascenswv
ress -

Lid, Great Russel St:'aet, London UK. '

6. Shuzo Egusa. 1978, Infactious Diseases of Fish, Oxonian Bress Pvf Ltd. New Delhi,

7. Van Duijn, Q 4973 Diseases of Fishes: L‘ox and Wyman Ltd, London. -

Practicals-30 Marks:

. Microbial ;‘é}éﬁ;ﬁﬁ;aﬁéﬁ.:ﬁnm-efa&éh of bacteria on fish byTPC method
Histopathological observation of diseases fish organs,
ldentification of various finfish / shellfish disease.
M;Parasa:e in fishes, profozoan, helmiths, crustaceans
% Qruphyiams for the prevention of outbreak of fish disease
8. Processing and study of the arthropods and their farval stages, stairiing and study of
the pmtozaans station and stammg of protozoa, examination of biopsy material;
ion of tissue sections for parasites. , -
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B.sc. FISHERIES BIOLOGY SYLLABUS UNDER CBCS
(With effect from 2016-2017)
V-SEMESTER
PAPER VI- WATER QUALITY MANAGEMENT (Theory)
Max Marks:75

UNIT-l Water quality, fertilizers and manures , liming and Dynamics of dissolved oxygen.

1.1 Water quality: constituents of water quality parameters,-optimal levels and their
management in fresh water fish.

1.2 Fertilizers and manures : Different kinds of fertilizers and manures ,fertilizer grade source,
rate and frequency of application; Ecological changes taking place after fertilizing.

1.3 Bio fertilizers : Role of inorganic, organic and biofertilizers in aquaculture Practices;
Utilization of bioactive compounds by micro organisms.

1.4 Liming: properties of liming materials, lime requirements and application of liming
materials to ponds, effects of liming on ecosystem.

1.5 Dynamics of dissolved oxygen : Dial changes in dissolved oxygen concentration ,

1.6 oxygen budget of culture ponds ; algal die — off, overturns,

1.7 identification of oxygen problems.
UNIT-Il Aeration, and Hatchery management

2.1 Aeration : principles aeration ,emergency aeration, desertification and
Practical considerations.

2.2 Hatchery management: Fish hatchery protocols, seed rearing technology;

2.3 Packaging and transport of seed ,,shrimp hatchery —Larval rearing; culture and use
of different live feed; different chemicals and drugs used ; water quality and
feed management.

2.4 water discharge standards: effect treatment in hatcheries.

UNIT-lll Aquatic weed management and pollution during aquaculture practices.

3.1 Aquatic weed management: Common weeds and problems in culture ponds;

Chemical, biological And mechanical control methods: Algal bloom Control.

3.2 Chemical treatment; potassium permanganate, hydrogen peroxide, calcium hydroxide;

3.3 Reduction of pH, control of turbidity, salinity ,hardness, Chlorides, water exchange,
Chlorine removal; rotenone, formalin and malachite green;

3.4 Methods of applying chemicals.

3.5 Pollution in relation to aquaculture practices.



[REFERENCEBOOKS .
1 Adhrkan $ & Chatterjee DK. 2008. Management of ??opiéa?Freshwater Pands. Daya

2. Boyd CE and Tucker CS. 1992, Water Quality and Pond Soil Analyses for
Aquaculture. Alabama . : '
faricultural Experimental Station, Auburn University, |
3. Boyd CE. 1979 Walsr Quality in Wafmj;{a':erﬁsﬁpcnds@ Aubumn University

; ¢ 2. Water Quality Management for Pond Fish Culture. Elsevier Sci.

2. Hepher B & Pruginin Y. 1981, Commeicial Fish Farming. John-Wilfey & Sons Inc,
6. Jhingran VG. 1082, Fish and Fisheries of indja, Hindustan Publishing Corporation,
India, - o '
7-Midlen & Redding TA. 4 998 Envirorimental Managemeant for Aquaculturs, Kluwer,
8. Pillay TVR & Dil WMA. 1979.Advances in Aquaculture. Fishing News Books, -
9. Rajagopalsariy CBT & Ramadhas V, 2002 Nutrient Dynarmics in Freshwater Fish
-Culture System. S

Daya Pubi, ‘ o

10, Sharma LL, S arma SK, Saini VP & Sharma. BK. 2008, Management of Freshwater
Ecosystems. Agrotech Pub, Academy, , s

11. Stickney RR, 1979 - Principles of Warm water Aquaculture. John-Willey & sons Ine.
12, Tac’kef'i&&.-?9"85_‘,';1--@??&??1?6'! Calfish Culture, Elsevier, ¥

Practical-30 Marks

1 Types of Aerators. £

2 Studies of fish breeding and gamete preservation. Method to identiy quality seeds- 3
stress test and microscopic examination,

3. Design and constriction of fish hatcheries,

4 Freshwater fish identiication ~tagging ~ different types of tags,

¥ Visitto nearest freshwater body; catching methods ~ catch data analysis on

major freshwater resource - Estuaries - Reservoirs.,

€ Types of weeds and treatment, | 7{ [ RQ’Z N \



B.sc. FISHERIES BIOLOGY SYLLABUS UNDER CBCS
(With effect from 2016-2017)
VI-SEMESTER
PAPER VII- FISH PROCESSING TECHNOLOGY (Theory)
Max Marks:75

UNIT-I Process Bio chemistry and Microbiology

1.1 Major and minor constituents of fish ,their distribution and function-moisture,
Protein ,Lipids, Carbohydrates, vitamins and minerals .

1.2 Post-mortem biochemical changes in fish - rigor mortis, autolysis ,auto-Oxidation and
Their significance.

1.3 Oxidative deterioration ; Toxins and toxic Substances in fish.

1.4 Biochemical and microbial Spoilage of fish; Factors affecting Spoilage fish.

1.5 Role of bacteria and moulds in fish Preservation

1.6 Pathogenic Organisms encountered in fish Products, fecal indicator Organisms.

UNIT-Il Handling and Fish Preservation

2.1 Handling ,storage and transport of fresh fish, sanitary and  Phyto- sanitory
Requirements For maintenance of quality.
2.2 Principles of fish Preservation; preservation of fish by curing ,drying . salting and
Smoking; Chilling and freezing of fish; canning of fish and fish Products.
2.3 Modern techniques employed in fish Preservation ; Accelerated Freeze Drying
(AFD) ,Irradiation.
2.4 Fishery by —Products and Waste utilization.

UNIT-lIl Quality Management and certification

3.1 HACCP (Hazard Analysis and Critical Control Points) and Good Manufacturing Practices:
3.2 HACCP Principles ,Practical aspects of planning and implementation,

3.3 Verification ,validation and Audit. '

3.4 National and international Standards —I1SO 9000 Series,2000 Series of Quality
Assurance System codex Alimentarius Commission, Food Safety and Standards Act of

India 2006.



 REFERENCE BOOKS

1. Adeock D, Qradﬁew R Hatbﬁrg A&Ross C. 1995 Markefmg Prmcfpfas and Pracrfce

Pitman Publ. i
2. Allen, st al.(Eds). 1 984 azo—Eeenamms oquuacaffare Elsevier Pubheaﬁon

3 _Chastcn 1.1984. Btfsmess Managemen: in Hsherfes and Aquasuﬁure, F:smng News

' “-ep  and Pruginin Y. 1989, Commercial Ffsh Farm:ng Wﬁeye-lntersmense
5 lanC. 1984 Markeﬂng in Fisheries and Agquaculture: Fishing News Books.

6, Kumar D, 1996. Aquaculture Extension Services Review: fnd;a FAO Ffshenes
Circufar No. 806, Romie.
gade JW. 1989, Aqu acufi‘ura Managemsnt Van Nostrand, New York -
££ay WR 1990, Aquacufture Principles and Pract:ces ?;shmg News Books t.td

budgetmg ~linear pmgramm mg ;aroductson ﬁunctron analys:s ccst functmn
_anafysm = manczaf and farm business anaiysns - risk programming - case studies.
2 -v;srt to fish farms prawn farms and hatcﬁenes ~discussion on socio economic

' "%m. the seafa»od export of fndta-&’stimabon of DRC RPC for

--._seiected QFGUFS of exports - %o—cﬂﬂj\ Q’&”? LN



B.sc. FISHERIES BIOLOGY SYLLABUS UNDER CBCS
(With effect from 2016-2017)
VI-SEMESTER
PAPER VIII- FISHERIES ECONOMICS &EXTENSTION (Theory)
Max Marks:75

UNIT —I-Economics- Production Cost benefit analysis and Economics of Unit Costs

1.1The basis of Production ;Interrelationships of aquaculture system .

Production Economics; Basic economic Principles applied to fish Production;
1.2Input-output relationships, maximum level of input, least-cost combination of inputs,
Maximum level of out put, combination pf products ,economics of size.

1.3 Cost- Benefit Ahalysis: Production costs ,Variable costs, revenue, economic analysis;
Partial budget analysis , cash flow analysis.,
1.4 Economics of fish Production farm (Unit costs). Fresh Water fish farming in ponds -
a Small scale business,
1.5 composite fish culture — large scale and Technical parameters that needs to be
considered.

UNIT =Il Marketing economic and economic feasibility of investment analysis

2.1 Marketing Economics: Fish marketing Methods in India;

2.2Basic concepts in demand and price analysis; demand , supply and fish prices, elasticity
of demand (Price elasticity of demand ,income elasticity of demand ,cross elasticity of
demand).

2.3 Economic feasibility of investment analysis ; Methods of feasibility analysis; the
payback Period , average rate of return, discounting method,

2.4 Net present Value, Benefit- Cost Ratio, Internal Rate of Return.

UNIT _lll Fisheries extension.
3.1. Fisheries training and Education in India: Training Institutes, Universities , Research
Organizations.
3.2 .Institutional funding to fisheries and aquaculture Sector.
3.3 .Socio-economic Conditions of fishermen and fish sector.
3.4, Fishermen Co-operative Societies.



__ REFERENCE BOOKS .

1 Balacha ndran KK 2091 Posf hazvast ?‘schnofogy of Fish and Fish Products. Daya
Publ. : 3
2. Bond, et al, 1971, Fish spacr:on and QuafizyCanirof Fishing News Books, England.
3 Clucas 1J. 1931 F;sh Handling, Preservation and Progessing in the Trop:cs Paftsi i
FAO,. .
4, :apakumar K. (Ed.). 2002, Text Baok of Fish Processing Technology: 1CAR.
- '5.Govindan, TK. 1985. Fish Processing Tec}?ﬂn!egy-'ﬁxfard-isﬁ '
-6 Hall GM:- {Ed} 1992. Fish Procéssing Technok
HH Jakobsen M & Liston J. 1991, Qualit

i 'D 0‘06 Tacﬁncicgy of F;sf:ery Products Ftshmg Ch}mes ‘
-sa?n JM EA Regenssein CE.1991, inzroducfmn fo Fish Techncfogy Van

w13 RudolfK. 1969, Freezing and Irradiation of Fish. Fishing News (Books).
'14 Sen DP. 29435 Advancesin F;sfz Pracemng Technology. Allied F’ubi

rERAéTlCﬁLSéﬂ Marks

1. Determination of moisture confent in fish and fishery products
2 General description - freezmg
-.3 ?rbcess:ng shmnp

jof fish

6 nganﬁie ic-analysis of fish:

7. Preparation of fishery byproducts ’

:8. Preparation of shark fin rays, fish maws, chitinr and fish wafer

9. Fish pickling and Valug added fishery products, fish curry, cutlets, fish fi inger.

11. Filleting of fish, treatments, glazing, Qa:ckagmg, freezing, Processing of

Prawns, Lobstér, Squid, Cuttle Fish, Crab et¢. in different styles. Packaging and -

Freezmg, Freezing curve, dezemmaﬁm of freezing point.




