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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.(Aquaculture) 

                                                      Syllabus & Title of the paper 

 

(T= Theory, P= Practical) 

 

 

 

  

 

 

 

 

 

 

 

 

 

SEMESTER-I 

 GENERAL COMPONENTS  

No. TITLE Credits  Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 English  

(Communication & soft 

skills) 

3T 4T 25 75 100 

2 LIFE SKILL  2T 2T - 50 50 

 SKILL DEVELOPMENT 2T 2T - 50 50 

3 Chemistry 

 

4T 4T 25 75 100 

 Chemistry practical 1P 2P 25 25 50 

4 Zoology 

 

4T 4T 25 75 100 

 Zoology practical 1P 2P 25 25 50 

5 Biology of Fin Fish &Shell 

Fish 

4T 4T 25 75 100 

 Aqua practical 1P 2P 25 25 50 

6 Basic Principles of 

Aquaculture 

3T 4T 25 75 100 

 Aqua  practical 1P 2P 25 25 50 

7 Fresh water and Brackish 

water Aquaculture 

3T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

 TOTAL 30  TOTAL 950 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.(Aquaculture) 

                    Syllabus & Title of the papers  

(T= Theory, P= Practical) 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

 
GENERAL COMPONENTS 

 

No. TITLE Credits Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 English       (Communication 

& soft skills) 

3T 4T 25 75 100 

2  LIFE SKILL- I 

 

2T 2T - 50 50 

 SKILL DEVELOPMENT- I 2T 2T - 50 50 

 SKILL DEVELOPMENT- I 2T 2T - 50 50 

3 Chemistry 4T 4T 25 75 100 

 Chemistry practical  1P 2P 25 25 50 

4 Zoology 4T 4T 25 75 100 

 Zoology practical 1P 2P 25 25 50 

5 Capture Fishery 3T 4T 40 60 100 

 Aqua practical 1P 2P 25 25 50 

6 Fish Nutrition and Feed 

Technology 

3T 4T 40 60 100 

 Aqua practical 1P 2P 25 25 50 

7 Fish Health Management 3T 4T 40 60 100 

 Aqua practical:  1P 2P 25 25 50 

 GRAND TOTAL       31  TOTAL 1000 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Syllabus & Title of the paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-III 

 GENERAL COMPONENTS  

No. TITLE Credits  Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 English 3T 4T 25 75 100 

2  LIFE SKILL- I 

 

2T 2T - 50 50 

3  LIFE SKILL –II 

 

2T 2T - 50 50 

3 SKILL DEVELOPMENT- I 2T 2T - 50 50 

4 Chemistry 

 

4T 4T 25 75 100 

 Chemistry practical – III 1P 2P 25 25 50 

5 Zoology 

 

4T 4T 25 75 100 

 Zoology practical – III 1P 2P 25 25 50 

6 H atcher techonology in Aquatic 

organisms 

3T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

7 Fishing Methods 3T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

8 FISH PROCESSING TECHNOLOGY 3T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

 GRAND TOTAL 31                                           TOTAL       1000 
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                                        GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture )Syllabus & Title of the paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-IV 

 GENERAL COMPONENTS  

No. TITLE Credits  Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 Chemistry 

 

4T 4T 25 75 100 

 Chemistry practical – IV 1P 2P 25 25 50 

2 Zoology 4T 4T 25 75 100 

 Zoology practical – IV 1P 2P 25 25 50 

3 ORNAMENTAL FISHES 4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

4 FISHERIES EXTENSION , 

ECONOMICS & MARCKETING 

4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

6 Larval nutrition  & culture of fish 

food organisims 

4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

7 Field work / Project 5F/P           200 200 

 GRAND TOTAL 30                                                TOTAL : 950       
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Syllabus & Title of the paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-V 

 GENERAL COMPONENTS  

No. TITLE Credits  Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 Chemistry 

 

4T 4T 25 75 100 

 Chemistry practical – V 1P 2P 25 25 50 

2 Zoology 

 

4T 4T 25 75 100 

 Zoology practical – V 1P 2P 25 25 50 

3 Aquaculture nutrition 4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

4 Inland & marine fisheries 4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

5 Fish genetics & aquaculture bio 

techonology 

4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

7 Field work / Project 5F/P           200 200 

 GRAND TOTAL 30                                            TOTAL       950 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Syllabus & Title of the paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-VI 

 GENERAL COMPONENTS  

No. TITLE Credits  Hours 

Week 

Internal 

marks 

External 

marks 

Total 

1 Chemistry 

 

4T 4T 25 75 100 

 Chemistry practical - VI 1P 2P 25 25 50 

2 Zoology 

 

4T 4T 25 75 100 

 Zoology practical – VI 1P 2P 25 25 50 

3 AQUA PAPER- XVI 4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

4 AQUA PAPER –XVII 4T 4T 25 75 100 

 Aqua practical  1P 2P 25 25 50 

5 Internship/Project/Fieldwork 10 F/P   400 400 

 GRAND TOTAL 30                                           TOTAL       1000 
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SEMISTER - I 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc., Course in  Aquaculture, SYLLABUS (w.e.f -2021-22) 

SEMESTER – I 

PAPER – I 

BIOLOGY OF FIN FISH & SHELL FISH 

HOURS: 60                                                                                        Max.Marks: 100 

         Learning Objectives:  

1 To gain knowledge in classification of fish, crustacean and molluscs.  

2 To understand the feed and feed management in fish culture. 

3  To improve the knowledge to determination of age and growth methods in fish 

4  To understand the reproductive biology of fish, shrimp.  

5 To understand the Embryonic and larval development cultivable aquatic fin 

and shell fish. 

6  To understand the hormonal influences in finfish and shell fish. 

         Learning Outcomes: 

1. By the end of the course the student have good knowledge in Taxonomy, 

Morphology & Physiology of Fin fish & Shell fish. 

2. Knowledge on the basic taxonomy tools for the identification of fin &shell 

fishes will be learnt by the student.  

 

   UNIT-I: GENERAL CHARACTERS & CLASSIFICATION OF 

CULTIVABLE FIN & SHELL FISH 
1-1  General Characters and classification of fishes 

1-2     General characters and classification of  Crustaceans and mollusks up to the 

level of classes.                                                                                                        

1-3Morphology of a teleost. Variation in the form and structure, skin, 

colouration, scales,  

1-4Anatomy of a teleost fish. Alimentary canal and associated structures like 

gills, swim bladder, accessory respiratory organs, heart and circulation of blood. 

      UNIT-II: FOOD, FEEDING AND GROWTH 

2-1 Natural fish food, feeding habits, feeding intensity, stimuli for feeding, 

utilization of food, gut content analysis, structural modifications in relation 

to feeding habits . 

         2-2 Principles of Age and growth determination; growth regulation, Growth rate 

       measurement – scale method, otolith method, skeletal parts as age 

indicators 

2-3 Genetic, biotic & ecological factors in determining the longevity of fishes, 

length frequency method, age composition, age-length keys, absolute and 

specific growth, back calculation of length and growth, annual survival rate, 

asymptomatic length, fitting of growth curve 

UNIT-III: REPRODUCTIVE BIOLOGY 

3-1 Breeding in fishes, breeding places, breeding habits & places, breeding in 

natural environment and in artificial ponds, courtship and reproductive 

cycles 

3-2 Induced breeding in fishes 

3-4 Breeding in shrimp, 
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UNIT – IV: DEVELOPMENT 

4-1 Parental care in fishes, ovo-viviparity, oviparity, viviparity, nest building 

and brooding 

4-2 Embryonic and  larval development of fishes 

4-3 Embryonic and larval development of shrimp. 

UNIT-V: HORMONES & GROWTH 

5-1 Endocrine system in fishes 

5-2 Neurosecretary cells, androgenic gland, ovary, Y-organ, 

chromatophores, pericardial glands and cuticle. 

5-3 Molting, molting stages, metamorphosis in crustacean shell fish 

 

 

 

 

 

 

PRESCRIBED BOOK(S): 

1. Bone Q et al., 1995. Biology of fishes, Blackie academic & professional, 

LONDON 

2. Saxena AB 1996. Life of Crustaceans. Anmol Publications Pvt.Ltd., 

NewDelhi 

 

REFERENCES: 

1. Tandon KK &Johal MS 1996. Age and Growth in Indian Fresh Water 

Fishes. Narendra Publishing House, New Delhi. 

2. Raymond T et al., 1990. Crustacean Sexual Biology, Columbia University 

Press, NewYork 

3. Guiland J.A (ed) 1984. Penaeid shrimps- Their Biology and Management. 

4. Barrington FJW 1971. Invertebrates: Structure and Function.ELBS 

5. Parker F &Haswell 1992. The text book of Zoology, VolI. Invertebrates 

(eds. Marshal AJ & Williams). ELBS & Mc Millan & Co. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

 

I B.Voc.Aquaculture 

 

SEMESTER – I 

PAPER – I 

BIOLOGY OF FIN FISH & SHELL FISH 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA. 

                                                        I B.Voc Aquaculture  

SEMESTER – I 

PAPER – I 

BIOLOGY OF FIN FISH & SHELL FISH 

 

 

Aquaculture :Theory-                                             External Total Marks: 75 

 

                                                       Section –A  

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

                                                      Section –B  

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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                                                     Question Paper Blue Print  

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.VOC. AQUACULTURE ) 

 

SEMESTER-I 

 

PAPER – I 

      BIOLOGY OF FIN FISH & SHELL FISH 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

  Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

 

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 1 5 5 02 10 20 

UNIT-V 1 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc Aquaculture  

SEMESTER – I 

PAPER – I 

                                     BIOLOGY OF FIN FISH & SHELL FISH 

Time:3hrs                                                                        Max.Marks:75 

 

Answer any FIVE of the following 

 Draw labeled diagrams wherever necessary                         5x5=25 

1. Electric organs. 

2.  Swim bladder in fishes 

3. Natural fish food 

4. Length-weight relationship 

5. Breeding places 

6. Induced breeding 

7. Nest building 

8. Ovo-viviparity 

 

II. Answer any FIVE of the following:            5x10=50 

     Draw labeled diagrams wherever necessary 

  9. a. Describe general characters of fishes and classify up to class level. 

(or) 

     b. Explain fin fish and shell fish commercial importance. 

 

10.a. Explain different methods to estimate fish age and growth  

(or) 

     b. Explain different factors in fish longevity 

 

11.a. Write an essay on different breeding habitats. 

(or) 

     b. Explain Breeding in shrimp  

 

12.a. Describe embryonic and larval development in fishes. 

(or) 

      b. Explain environmental factors effecting on fin fish in reproduction                     

and development. 

 

 13.a. Role of Endocrine hormones in fishes. 

(or) 

      b. Describe metamorphosis in crustaceans. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc Aquaculture  

SEMESTER – I 

PAPER – I 

                                     BIOLOGY OF FIN FISH & SHELL FISH 

………………………………………………………………………………………………….. 

 

PRACTICALS: SYLLABUS 

PRACTICALS: 

1. Study of mouth parts in herbivorous and carnivorous fishes 

2. Comparative study of digestive system of herbivorous and carnivorous 

fishes 

3. Length-weight relationship of fishes 

4. Gut content analysis in fishes and shrimp 

5. Mouth parts and appendages of cultivable prawns, shrimps . 

6. Study of eggs of fishes, shrimps, prawns 

7. Embryonic and larval development of fish 

8. Study of gonadal maturity and fecundity in fishes and shellfish 

9. Observation of crustacean larvae 

10. Study of nest building and brooding of fishes 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – I 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                          SEMESTER – I 

                                                             

   Time : 2hrs                                                                                    Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I. the following specimens and write a short notes on their commercial 

importance                                                               4x5=20M 

a.  

b.  

c.  

d.  

e.  

f.  

II. Record                              05 marks 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc Aquaculture   SYLLABUS  

                                                    SEMESTER – I 

PAPER – II 

BASIC PRINCIPLES OF AQUACULTURE 

HOURS:60                                                                  Max.Marks: 100 

Learning Objectives:  

1. To know the present status of aquaculture and their role in world economy 

and food production. 

2. To understand the pond ecosystems and natural food production.  

3. To improve the technical knowledge to preparation of fish pond and 

management of fish ponds. 

4. To gain knowledge to estimation of different parameters in cultural ponds to 

better aquaculture practices.  

5. To gain knowledge harmful algal blooms and their control.  

6. To improve the technical skills in soil analysis for better aquaculture 

practice. 

 

Learning Outcomes: 

1. To study this course the student will be equipped with the aquatic ecosystem 

2. Knowledge on the pond ecosystem will be learnt by the student. 

3. Knowledge on the cultivable fishes learnt by the student. 

 

UNIT-I: INTRODUCTION 

 1.1Concept of Blue Revolution - History and definition of Aquaculture  

1-1 Scope of Aquaculture at global Level, India and Andhra Pradesh 

1-2 Fresh water aquaculture, brackish water aquaculture andmariculture 

1-3 Aquaculture versus Agriculture; Present day needs with special 

reference to Andhra Pradesh 

UNIT-II: POND ECOSYSTEM 

2-1 General Concepts of Ecology, Carrying Capacity and Food Chains  

2-2 Lotic and lentic systems, streams and springs 

2-3 Nutrient Cycles in Culture Ponds – Phosphorus, Carbon andNitrogen 

2-4 Importance of Plankton and Benthos in culture ponds andalgal blooms 

UNIT-III: TYPES OF FISH PONDS 

3-1 Classification of ponds based on water resources – spring, rain water, 

flood water, well water and water courseponds 

3-2 Functional classification of ponds – head pond, hatchery, nursery, 

rearing, production, stocking and quarantineponds 

3-3 Hatcherydesign 

UNIT- IV: POND PREPARATION 

4-1 Important factors in the construction of an ideal fish pond – site selection, 

topography,  

4-2 nature of the soil, waterresources 

4-3 Lay out and arrangements of ponds in a fishfarm 

4-4 Construction of an ideal fish pond – space allocation, structure and 

components of barragepond. 
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UNIT-V: POND MANAGEMENT FACTORS 

5-1 Need of fertilizer and manure application in culture ponds; Role of 

nutrients; NPK contents of different fertilizers and manures used in 

aquaculture; and precautions in their application 

5-2 Physico-chemical conditions of soil and water optimum for culture –

temperature, depth, turbidity, light, water and shore currents, PH, 

DOD, CO2 and nutrients; measures to increase oxygen and reduce 

ammonia & hydrogen sulphide in culture ponds; correction of PH 

5-3 Eradication of predators and weed control – advantages and 

disadvantages of weed, weed plants in culture ponds, aquatic weeds, 

weed fish, toxins used for weed control and control ofpredators 

 

 

Reference Books : 

1. Jhingran VG 1998. Fish and Fisheries of India. Hindusthan Publishing 

Corporation,New Delhi 

2. Pillay TVR, 1996. Aquaculture Principles and Practices, Fishing News 

Books Ltd., London 

3. Pillay TVR &M.A.Dill, 1979. Advances in Aquaculture. Fishing News 

BooksLtd., London 

4. Stickney RR 1979. Principles of Warm Water Aquaculture. John Wiley 

& SonsInc. 1981 

5. Boyd CE 1982. Water Quality Management for Pond Fish Culture. 

Elsivier Scientific Publishing 

Bose AN et.al., 1991. Costal Aquaculture Engineering. Oxford & IBH 

Publishing 
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Question Paper Blue Print 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquacultue 

 

SEMESTER-I 

 

PAPER – II 

BASIC PRINCIPLES OF AQUACULTURE 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

Section-B: Questions numbers 9 to 13 

       Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 X 4 = 25 

2. EssayQuestions : 5 X 10 = 50 

                        

           Total                            : 75 Marks 

 

 

 

 

 

 

 

 Section A 
             Short Questions 

Section B 
            Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 UNIT –I 02 5 10 02 10 20 

 UNIT-II 02 5 10 02 10      20 

  UNIT- III 02 5 10 02 10 20 

UNIT-IV 01 5 5 02 10       20 

 UNIT-  V 01 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc., COURSE IN  AQUACULTURE  SYLLABUS 

                                           I B.Voc Aquaculture  

   SEMESTER –I 

                                                               PAPER - II 

                                BASIC PRINCIPLES OF AQUACULTURE 

        Time :3hrs                                                                                Max.Marks:75 

THEORY MODEL PAPER 

 Answer any FIVE of the following  

     Draw labeled diagram wherever necessary                                5x 5=25 

 

1. Blue revolution.  

2. Monoculture 

3. Food chains 

4. Brackish water culture   

5. Lotic system 

6. Phosphorus cycle 

7. Nursery pond 

8. Flood water 

 

Answer any FIVE of the following 

      Draw labeled diagram wherever necessary               5x10=50 

       9 .a. Explain Fresh water aquaculture 

                          (or) 

            b. Explain Intensive and Semi-Intensive aquaculture. 

 

       10a. Explain  Carbon cycle 

                                        (or) 

            b. Describe the importance of plankton and Benthos in culture ponds . 

 

      11. a. Explain different types of ponds in aquaculture. 

                                         (or) 

            b. Describe how to design Hatchery .  

 

      12. a. Which important factors are involved to construct an ideal fish pond. 

                                   (or)  

b. Explain the components of barrage pond. 

 

      13. a. Explain chemical factors effect in aquaculture. 

  (or) 

           b. write about weed control in aquaculture. 
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1.Estimation of Carbonates, Bicarbonates in watersamples 

2Estimation of Chlorides in watersamples 

3Estimation of dissolvedoxygen 

4Estimation of ammonia inwater 

5Field visit to nursery, rearing and stocking ponds of aquafarms 

6Field visit tohatchery 

7Study of algal blooms and theircontrol 

8Collection & identification of zooplankton andphytoplankton 

9Study of aerationdevices 

10Determination of soil nitrogen and phosphorus 

11Collection and study of aquaticweeds 

12Filed survey of nearby habitat for dietary dependency on and 

requirement of aqua products 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – I 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                          SEMESTER – I 

                                                             

   Time : 2hrs                                                                                    Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I. the following specimens and write a short notes on their commercial 

importance                                                               4x5=20M 

a.  

b.  

c.  

d.  

e.  

f.  

III. Record                              05 marks 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc. AQUACULTURE  SYLLABUS 

SEMESTER – I 

                                                              PAPER – III 

FRESH WATER & BRACKISHWATER AQUACULTURE 

            HOURS:60(5X12)                                                       Max.Marks: 75                             

Learning Objectives: 

1 To know the present status of freshwater aquaculture and their role in 

world economy and food production. 

2  To gain knowledge in carp and prawn culture and composite fish 

culture systems.  

3 To improve the technical knowledge prawn hatchery technology and 

culture practices. 

4 To gain knowledge mixed culture of fish and prawns. 

5 To improve the knowledge and technical skills to identification of 

cultivable fin fish and shell fish. 

Learning Outcomes: 

1 At the end of the course the student can able to gain the knowledge on 

the fresh water practices 

2 Student learn Culture systems 

3 Student learn Brackish water culture practice.  

 

UNIT-1: INTRODUCTION TO FRESHWATER 

AQUACULTURE 

1-1 Status, scope and prospects of fresh water aquaculture in the world, 

India and AP 

1.2. Special systems of Aquaculture- brief study of culture in running 

water, re-circulatory systems, cages and pens, sewage-fed fishculture . 

1.3Different Aquaculture systems – Pond, Cage, Pen, Running water, 

Extensive, Intensive & Semi-Intensive Systems and their significance. 

Monoculture, Polyculture and Monosex culturesystems 

UNIT-II: CARP CULTURE 

2-1 Major cultivable Indian carps – Labeo, Catla and Cirrhinus& 

Minor carps 

2-2 Exotic fish species introduced to India – Tilapia, Pangassius and 

Clarius sp.  

2-3 Composite fish culture system of Indian and exotic carps 

2-4 Impact of exotic fish, Compatibility of Indian and exotic carps and 

competition among them 

UNIT-III: CULTURE OF AIR-BREATHING AND COLD WATER 

FISH 

3-1 Recent developments in the culture of clarius, anabas,murrels, 

3-2 Advantages and constraints in the culture of air-breathing and cold 

water fishes-  

3-3 seed resources, feeding, management andproduction of  air-breathing 

and cold water fishes- 

 

UNIT-IV: CULTURE OF PRAWN 
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4-1 Fresh water prawns of India - commercialvalue 

4-2 Macrobrachiumrosenbergiiand M. Malcomsonii– biology, seed 

production, pond preparation, stocking, management of nursery and 

grow-out ponds, feeding, morphotypes andharvesting 

UNIT-V: CULTURE OF BRACKISHWATER SPECIES 

5-1 Culture of P.mondon – Hatchery technology and Culture practices 

including feedand diseasemanagement 

5-2 Culture of L. vannamei – hatchery technology and culture practices 

including feedand diseasemanagement. 

5-3 Mixed culture of fish andprawns 

 

Reference Books: 

1. Jhingran VG 1998. Fish and Fisheries of India. Hindusthan Publishing 

Corporation, New Delhi 

2. Sena de silva, trevor a anderson 1995. Fish nutrition in aquaculture. 

Chapmann&Hall, 

3. Guiland J.A (ed) 1984. Penaeid shrimps- Their Biology 

andManagement. 

4. Barrington FJW 1971. Invertebrates: Structure andFunction.ELBS 

5. Parker F &Haswell 1992. The text book of Zoology, VolI.Invertebrate 
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 Question Paper Blue Print 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.  AQUACUL SYLLABUS  

SEMESTER – I 

PAPER – III 

FRESH WATER & BRACKISHWATER AQUACULTURE 
 

 

 

 

 

Section-A: Questions numbers 1 to 8, 

Out of 10 Questions 5 has to be answered. 

Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

                                           
Total                      :  75             

     

 

 

 

 

 

 

 

 

 

 Section A 
                Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 01 5 5 02 10 20 

UNIT-V 01 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.,   AQUACULTURE  SYLLABUS 

                                                          SEMESTER – I 

                                                              PAPER – III 

FRESH WATER & BRACKISHWATER AQUACULTURE 

   Time:3hrs                                                                                   Max.Marks:75 

THEORY MODEL PAPER 

 

I.  Answer any FIVE of the following  

      Draw labeled diagrams wherever necessary                     5x5=25 

 

       1. .Fresh water aquaculture system 

       2.  Aquaculture status in India 

       3.  Exotic fishes 

       4. Minor carps 

        5. re-circulatory system 

       6. Sewage-fed fish culture 

       7. Seed production 

        8. grow-out ponds 

 

       II. Answer any FIVE of the following:     5x10=50 

            Draw labeled diagrams wherever necessary 

       9.    a. Describe status and prospects of fresh water aquaculture in A.P. 

(or) 

                b. Explain fresh water aquaculture system. 

 

      10.   a. Write an essay on major cultivable Indian carps 

(or) 

              b. Describe composite fish culture system of Indian and exotic carps. 

 

       11. a. Explain recent culture trends in murrels 

(or) 

             b. Explain advantages in the culture of air-breathing and cold water fishes 

 . 

       12. a. Write an essay commercial value of Indian fresh water prawn. 

(or) 

             b. Explain  Macrobrachiumrosenbergii culture . 

 

      13 a. Explain feed  and  disease management in P.monodon culture. 

(or) 

             b. Describe hatchery technology and culture  practice  in L. vannamei. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc., AQUACUL SYLLABUS  

                                                SEMESTER – I 

PRACTICAL PAPER 

Periods:24                             Max. Marks: 50 

              
       FRESH WATER & BRACKISHWATER AQUACULTURE 

 

    PRACTICALS:  SYLLABUS 

 

2. Identification of important cultivablecarps 

3. Identification of important cultivable air-breathingfishes 

4. Identification of important cultivable fresh waterprawns 

5. Identification of different life history stages offish 

6. Identification of different life history stages of fresh waterprawn 

7.         Collection and study of weedfish 

8. Identification of commercially viable crabs – Scylla cerrata, Portunuspelagicus, 

P.sanguinolentus, 

9. Neptunuspelagicus, N.Sanguinolentus 

10. Identification of lobsters – Panuliruspolyphagus, P.ornatus, P.homarus,P.sewelli, 

P.penicillatus 

11. Identification of oysters of nutritional significance – Crossostreamadrasensis, 

C.gryphoides, C. cucullata, C.rivularis ,Picnodanta 

12. Identification of mussels andclams 

13. Identification of developmental stages ofoysters 

14. Field visit to aqua farm and study of different components like dykesetc. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – I 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                          SEMESTER – I 

                                                             

   Time : 2hrs                                                                                    Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I. the following specimens and write a short notes on their commercial 

importance                                                               4x5=20M 

a.  

b.  

c.  

d.  

e.  

f.  

II. Record                              05 marks 
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  SEMESTER – II 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.(Aquaculture) 

                                        SEMESTER – II 

                                           PAPER  IV 

                                CAPTURE FISHERY 

HOURS : 60                                                                     Max.Marks: 75 

------------------------------------------------------------------------------------------------- 
                       Learning Objectives: 

                      To understand different riverine systems, their problems and Management present     

                   Improvement of fish  stocks  in these  riverine systems. 

To understand about the different types of Reservoir fisheries in India with special 

reference to status of Reservoir fisheries in Andhra Pradesh. 

To understand about Estuarine fisheries, their origin and classification present in 

India with special reference to Andhra Pradesh 

To understand the taxonomy, food, feeding habits, reproduction, craft and gears 

used in the fishery of Indian  Oil Sardine, Mackerel, Ribbon fishes, Seer fishes and 

utilization 

To understand the taxonomy, food, feeding habits, reproduction, craft and gears 

used in the fishery of  Elasmobranchs, Bombay duck, Pomfrets, Prawns, Crabs, 

Molluscs and their population dynamics. 

 

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 India: 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. 
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   Unit – V   

Fishery of India: 

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. 
 

 

Reference Books :-  

Bal, D.V. and Rao, V.K. 1990. Marine Fisheries of India. Tata Magraw Hill, 

New Delhi. 

Jhingran, V.G. 1991. Fish and Fisheries of India. Hindustan Publishing 

Corporation, New Delhi. 

Dixitulu, J.V.H. (Ed.) 1994. Hand Book on Fisheries. Global  Fishing 

Chimes Pvt. Ltd., Visakhapatnam. 

Iversen, E.S. 1996. Living Marine Resources. John Wiley & Sons, Inc., New 

York 

Khan, I. 1999. Marine Fishery Resources. Rajat Publications, New Delhi. 

Ayyappan, S., 2011. Handbook of Fisheries and Aquaculture, ICAR 

Publications, New Delhi. 

Sugunan, V.V., 1995.Reservoir fisheries of India. FAO Fisheries Technical 

Paper. No. 345. Rome, FAO. 1995. 423 p. 

Ahilan, B., 2013. Text Book on Fresh water Aquaculture, Daya publishing 

house. 

Jayaram, K.C. 1999. The Freshwater Fishes of the Indian Region. Narendra 

Publication, New Delhi. 

Silas, E.G. 1992. Fresh Water Prawns.Kerala Agricultural Univ., Kochi 
Jhingram, V.G. Fish and Fisheries of India. Second edition 1983, Hindustan 

Pub.Co. Picker, W.E. Methods for assessment of Fish Production in Fresh Waters. 

Blackwell Scient. Publ. 1970  

Srivastava, U.K. et.al. Freshwater aquaculture in India, Oxford and IBH Publ. Co. 

New Delhi 1980.  

C.B.L. Srivastava – A text book of Fishery Science and Indian Fisheries. 

KitabMahal Agencies, Patna. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                        I B.Voc Aquaculture  

                                                              SEMESTER –II 

PAPER – IV 

CAPTURE FISHERY 

 

                          Theory- Internal       Total Marks: 25 

     

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :5 marks 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                        I B.Voc Aquaculture  

                                                                        SEMESTER –II 

PAPER – IV 

CAPTURE FISHERY 

               Time: 3 Hours        Total Marks: 75 

Theory- External         

Section –A 

I.       Short Answer questions 1 to 8 (Any 5 from given 10)            5x5=25 

Section –B 

II.        Essay Questions 9 to 13 (With internal choice)                                 5x10=50 
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                                                   Question Paper Blue Print 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc Aquaculture 

                                                                        SEMESTER –II 

PAPER – IV 

CAPTURE FISHERY 

 

  

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS 

 

                                                    Section-A                                              5  x   5   =   25 

       I    Questions numbers 1 to 8,  Out of 10 Questions 5 has to be answered. 

 

                                                         Section-B                                                     5  x  10   =   50  

       II     Questions numbers 9 to 13, Internal Choice (either / or) and 5 Questions has to     

be answered. 

             

 

                                                                       Total                                            :    75 Marks  

 

 

 

 

 

 

 

Section A  (Short Questions)  Section B  (Essay Questions) 

NO OF QUESTIONS 

MARKS ALLOTED 

FOR EACH 

QUESTION 

TOTAL MARKS 
NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOR EACH 

QUESTION  

TOTAL 

MARKS 

UNIT -I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 01 5 5 02 10 20 

UNIT-V 01 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                        I B.Voc Aquaculture  

                                                             SEMESTER –II 

PAPER – IV 

CAPTURE FISHERY 

                                                           THEORY MODEL PAPER 

           Time:3hrs                                                                                                Max.Marks:75 

           Answer any FIVE of the following 

 Draw labeled diagram wherever necessary    5x5=25 

1. The Ganaga river system 

2. River Pollution   

3. Check tray   

4. Nagarjunasagar reservoir. 

5. Types of resrvoirs 

6. Chilaka lake 

7. Godavari esturay 

8. Seer fishes 

 

Answer any FIVE of the following 

            Draw labeled diagram wherever necessary    5x10=50 

9. a. Describe different riverine systems and their fihery 

 (or) 

            b. Explain  problems and management of riverine fishery 

    

10. a. Explain about major Reservoirs 

                                        (or) 

            b. Describe status of Reservoir fisheries in Andhra Pradesh  . 

 

      11  a.Define Estuarine and describe briefly different estuarines in india . 

(or) 

            b. Describe briefly different estuaries in Andhra Pradesh 

 

      12. a. Describe about  Indian oil sardine and Mackerels and their taxonomy.   

(or)  

c. Explain about general trend of seer fishes and ribbon fishes 

 

      13. a. Explain General description and taxonomy of Elasmobranchs and 

bombayduck 

  (or) 

           b. Describe food and feeding habits of pomfrets, prawns. 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc AQUACULTURE  

PRACTICAL SYLLABUS FOR SEMESTER-II 

CAPTURE FISHERY 

Periods: 24                                                                                            Max. Marks: 50 

…………………………………………………………………………………………….. 

PRACTICAL SYLLABUS 

 

1.Identification of Freshwater fishes based on colour, Pigmentation, 

morphometric and meristic characters and other characters relavent to the 

group.  

2.Identification of fry and fingerlings of Indian Major Carps.  

3.Identification of Marine and Estuarine water fishes based on colour, 

Pigmentation, 4.morphometric and meristic characters and other 

characters relavent to the group.  

5.Examination of Commercially Important Freshwater fishes and prawns, 

from the point of view of ecology and fishery.  

6.Examination of Commercially Important Marine and Estuarine fishes 

and prawns, from the point of view of ecology and fishery. 

7.Knowledge of common types of Freshwater craft and gear on models 

provided in the department. 

8.Knowledge of common types of Marine and Estuarine craft and gear on 

models provided in the department 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – I 

PAPER – IV 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                                I B.Voc Aquaculture  

                                                                    SEMESTER –II 

         PAPER – IV 

      CAPTURE FISHERY 

 

Time : 2hrs                                                                                   Max.Marks:25 

PRACTICAL MODEL PAPER 

----------------------------------------------------------------------------------------------- 

Identification of fish based on colour, Pigmentation, morphometric and 

meristic characters.                       10marks

  

Identify thefollowingspotters (5x2)     10 marks 

Record          05 marks 
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                                       GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                    I B.Voc Aquaculture Technology 

                                                            SEMESTER –II 

PAPER – V 

FISH NUTRITION & FEED TECHNOLOGY 

HOURS : 60                                                                    Max.Marks: 75 

Learning Objectives: 

1 To understand the different type feeds and feeding methods in fin and shell fish.  

2  To improve the knowledge in feed preparation and feed storage.  

3  To gain knowledge feed manufacture and storage.   

4 To understand the feed additives & non-nutrient ingredients in aquaculture.  

5 To know the different nutritional deficiency in cultivable fish and their prevention 

methods.  

6 To improve the technical knowledge feed quality and nutritional value analysis. 

 

UNIT-I: NUTRITIONAL REQUIREMENTS OF CULTIVABLE FISH 

1-1 Requirements for energy, proteins, carbohydrates, lipids, fiber, micronutrients for 

different stages of cultivable fish and prawns 

1-2 Essential aminoacids and fatty acids, protein to energy ratio, nutrient 

interactionsand protein sparingeffect 

1-3 Dietary sources of energy, effect of ration on growth, determination of feedingrate, 

check tray 

1-4 Factors affecting energy partitioning andfeeding 

UNIT-II: FORMS OF FEEDS & FEEDING METHODS 

2-1 Fed conversion efficiency, feed conversion ratio and protein efficiencyratio 

2-2 Wet feeds, moist feeds, dry feeds, mashes, pelleted feeds, floating and sinking pellets, 

advantages ofpelletization 

2-3 Manual feeding, demand feeders, automatic feeders, surface spraying, bag feeding & 

trayfeeding 

2-4 Frequency offeeding 

UNIT-III: FEED MANUFACTURE & STORAGE 

3-1. Feed ingredients and their selection, nutrient composition and nutrient availability 

of feed ingredients 

3-2. Feed formulation – extrusion processing and steam pelleting, grinding, mixing and 

drying, pelletization, andpacking 

3-3. Water stability of feeds, farm made aqua feeds, micro-coated feeds, micro-

encapsulated feeds and micro-bounddiets 

UNIT-IV: FEED ADDITIVES & NON-NUTRIENT INGREDIENTS 

4-1. Binders, anti-oxidants,probiotics 

4-2. Feed attractants and feedstimulants 

4-3. Enzymes, hormones, growth promoters and pigments  

UNIT-V: NUTRITIONAL DEFICIENCY IN CULTIVABLE FISH 

5-1 Protein deficiency, vitamin and mineral deficiency symptoms  

5-2 Nutritional pathology and ant-nutrients 

5-3 Importance of natural and supplementary feeds, balanced diet 
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Reference Books: 

1. HALVER JE 1989. Fish nutrition. Academic press, San diego 

2. Lovell rt 1998. Nutrition and feeding of fishes, Chapmann& Hall, NewYork 

3. Sena de silva, trevor a anderson 1995. Fish nutrition in aquaculture. 

Chapmann&Hall, 

4. Guiland J.A (ed) 1984. Penaeid shrimps- Their Biology andManagement. 

5. Jhingran VG 1998. Fish and Fisheries of India. Hindusthan Publishing 

Corporation,New Delhi 

  

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                    I B.Voc Aquaculture Technology 

                                                            SEMESTER –II 

PAPER – V 

FISH NUTRITION & FEED TECHNOLOGY 

  

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS 

 

                                                    Section-A                                              5  x   5   =   25 

       I    Questions numbers 1 to 8,  Out of 10 Questions 5 has to be answered. 

 

                                                         Section-B                                                     5  x  10   =   50  

       II     Questions numbers 9 to 13, Internal Choice (either / or) and 5 Questions has to     

be answered. 

             

 

                                                                       Total                                            :    75 Mar 

 

 

 

Section A  (Short Questions)  Section B  (Essay Questions) 

NO OF QUESTIONS 

MARKS ALLOTED 

FOR EACH 

QUESTION 

TOTAL MARKS 
NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOR EACH 

QUESTION  

TOTAL 

MARKS 

UNIT -I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 01 5 5 02 10 20 

UNIT-V 01 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                      I B.Voc Aquaculture Technology 

                                                      SEMESTER – II 

PAPER – V 

FISH NUTRITION & FEED TECHNOLOGY 

Time :3hrs                                                                                                      Max.Marks:75 

 

THEORY MODEL PAPER 

 

I. Answer any FIVE of the following 

 Draw labeled diagram wherever necessary    5x5=25 

1.Lipids 

2.Check tray   

3.Feed conversion efficiency 

4.Bag feeding 

5.Extrusion processing 

6.Micro-coated feeds 

7.Anti-oxidants 

8.Afflatoxins 

 

II. Answer any FIVE of the following 

            Draw labeled diagram wherever necessary    5x10=50 

9a. Explain essential amino acids required for cultivable fish 

(or) 

            b. Describe  various carbohydrates and micronutrients for different stages of  

                cultivable fish 

    

10a. Explain various feeds 

(or) 

            b. Describe  different feeding methods. 

 

      11  a. Explain nutrient composition and nutrient availability of feed ingredients.. 

(or) 

            b. Describe feed storage methods 

      12. a. Explain Probiotics role in fishes 

(or) 

d. Describe Enzymes and  growth promoters 

 

      13. a. Explain Protein and  Vitamin deficiency symptoms.  

(or) 

           b. Describe natural and supplementary feed importance. 

****** 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc AQUACULTURE  

PRACTICAL SYLLABUS FOR SEMESTER-II 

FISH NUTRITION & FEED TECHNOLOGY 

Periods: 24                                                                                                       Max. Marks: 50 

 

PRACTICALS: SYLLABUS 

1. Estimation of protein content in aquaculture feeds 

2. Estimation of carbohydrate content in aquaculturefeeds 

3. Estimation of lipid content in aquaculture feeds 

4. Estimation of ash in aquaculturefeed 

5. Study of water stability of pelletfeeds 

6. Feed formulation and preparation in thelab 

7. Study of binders used in aquaculturefeeds 

8. Study of feed packingmaterials 

9. Study of physical and chemical change duringstorage 

10. Study on physical characteristics of floating and sinkingfeeds 

11. Visit to a aqua-feed productionunit 

12. Visit to a farm for studying feedingpractices 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – II 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture Technology 

                                                            SEMESTER – II 

PAPER – V 

FISH NUTRITION & FEED TECHNOLOGY 

 

Time : 2hrs                                                                                                       Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I. Estimate Protein content in aquaculture feeds. Write procedure   10marks 

II. Estimate the Ash content in aquaculture feed. Write procedure  10marks 

III. Record          05 marks 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

                                                         I B.Voc Aquaculture  

                                                            SEMESTER – II 

PAPER – VI 

FISH HEALTH MANGEMENT 

 

Learning Objectives: 

1. To understand the definition of disease and to know the changes that occur at 

cellular level caused by it.  

2. To gain knowledge about the disease causing microbial organism in fin fishes, how 

to prevent its infection and the treatment to be followed for that disease. 

3. To gain knowledge about the disease causing microbial organism in shell fishes, 

how to prevent its infection and the treatment to be followed for that disease.  

4. To understand about the diseases that are caused due to nutritional deficiency      

5. To understand about the diagnosis tools that are followed in field of aquaculture 

and understand the importance of  good feed management for health of the 

organism. 

 

UNIT I: PATHOLOGY AND PARASITOLOGY 

1-1 Introduction to fish diseases –Definition and categories of diseases – Disease and 

environment 

1-2 Disturbance in cell structure – changes in cell metabolism, progressive and 

retrogressive tissue changes, types of degeneration, infiltration, necrosis, cell 

death andcauses 

1-3 Atrophy, hypertrophy, neoplasms, inflammation, healing andrepair 

 

UNIT II: DISEASES OF FIN FISH 

2-1 Fungal diseases (both of shell and finfish) – Saprolegniosis, brachiomycosis, 

ichthyophorus diseases – Lagenidium diseases – Fusarium disease, prevention 

and therapy 

2-2 Viral diseases – Emerging viral diseases in fish, haemorrhagicscepticemia, spring 

viremia of carps, infectious hematopoietic necrosis in trout, infectious pancreatic 

necrosis in salmonids, swim-bladder inflammation in cyprinids, channel cat fish 

viral disease, prevention andtherapy 

2-3 Baterial diseases – Emerging bacterial diseases, aermonas, pseudomonas and 

vibrio infections, columnaris, furunculosis, epizootic ulcerative 

syndrome,infectious abdominal dropsy, bacterial gill disease, enteric red mouth, 

bacterial kidney disease. 

UNIT III: DISEASES OF SHELL FISH 

3-1 Major shrimp viral diseases – Bacculoviruspenaeii, MonodonBacculovirus, 

Bacculoviralmidgut necrosis, Infectious hypodermal and haematopoieticnecrosis 

virus, Hepatopancreaticparvo like virus, Yellow head bacculovirus, white spot 

bacculovirus. 

3-2 Bacterial diseases of shell fish – aeromonas, pseudomonas and vibrio infections, 

luminous bacterial disease, filamentous bacterial disease. Prevention andtherapy 

3-3 Protozoan diseases- Ichthyophthiriasis, Costiasis, whirling diseases, 
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trypanosomiasis. Prevention andtherapy 

 

UNIT IV: NUTRITIONAL DISEASES 

4-1 Nutritional pathology – lipid liver degeneration, Vitamin and mineral deficiency 

diseases. Aflatoxin and dinoflagellates. 

4-2 Antibiotic and chemotherapeutics. Nutritional cataract. Genetically and 

environmentally 

induced diseases. 

 

UNIT V: FISH HEALTH MANAGEMENT 

5-1 Diagnostic tools – immune detection- DNA/RNA techniques, General preventive 

methods and prophylaxis. Application and development of vaccines. 

5-2 Quarantine – Significance, methods and regulations for transplants. 

5-3 Production of disease-free seeds. Evaluation criteria of healthy seeds. 

5-4 Good Feed management for healthy organisms, Zero water exchange, Probiotics in  

health management, Issues of biosecurity. 

 

Reference Books: 

1. Shaperclaus W. 1991 Fish Diseases- Vol.I& II. Oxonian PressPvt.ltd 

2. Roberts RJ 1989. Fish pathology. Bailliere Tindall, NewYork 

3. Lydia Brown 1993. Aquaculture for veterinarians- fish husbandray and medicine.    

Pergamon Press.Oxford 

4. Shankar KM & Mohan CV. 2002. Fish and Shellfish Health Management. UNESCO 

Publ. Sindermann CJ.1990 

5. Walker P &Subasinghe RP. (Eds.). 2005 Principal Diseases of Marine Fish and 

Shellfish. Vols. I, II. 2nd Ed. AcademicPress 

6. Wedmeyer G, Meyer FP & Smith L. 1999. DNA Based Molecular Diagnostic 

Techniques: Research Needs for Standardization and Validation of the Detection of 

Aquatic Animal Pathogens and Diseases. FAO Publ.  

7. Bullock G et.al., 1972 Bacterial diseases of fishes. TFH publications, NewJersey 

8. Post G 1987. Text book of Fish Health. TFH publications, NewJersey 

9. Johnson SK 1995. Handbook of shrimp diseases. Texas A & M University,Texas 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I  B.Voc Aquaculture  

                                                                SEMESTER – II 

PAPER – VI 

FISH HEALTH MANAGEMENT 

 

  

 

 

 

 

 

 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS 

 

                                                    Section-A                                              5  x   5   =   25 

       I    Questions numbers 1 to 18,  Out of 10 Questions 5 has to be answered. 

 

                                                         Section-B                                                     5  x  10   =   50  

       II     Questions numbers 9 to 13, Internal Choice (either / or) and 5 Questions has to     be answered. 

             

 

                                                                       Total                                            :    75 Marks  

 

 

 

 

 

 

 

 

 

Section A  (Short Questions)  Section B  (Essay Questions) 

NO OF QUESTIONS 

MARKS ALLOTED 

FOR EACH 

QUESTION 

TOTAL MARKS 
NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOR EACH 

QUESTION  

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 01 5 5 02 10 20 

UNIT-V 01 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I  B.Voc Aquaculture  

                                                                SEMESTER – II 

PAPER – VI 

FISH HEALTH MANAGEMENT 

      Time :3hrs                                                                                                      Max.Marks:75 

 

THEORY MODEL PAPER 

I. Answer any FIVE of the following 

Draw labeled diagram wherever necessary    5x5=25 

1. Necrosis 

2. Inflammation 

3. Aermonas in Fin fish 

4. Fusarium in Fin fish 

5. Costiasis in shell fish 

6. Yellow head bacculovirus in shell fish 

7. Aflatoxin 

8. Zero water exchange  

II. Answer any FIVE of the following 

Draw labeled diagram wherever necessary         5x10=50 

9. a. Explain progesssive and retrogressive tissue changes in fish. 

(or) 

            b. Describe cell death and causes in fish  

 

10. a. Explain any three fungal diseases in fin fish with preventive and therapeutic measures. 

(or) 

            b. Describe spring viremia of carps and infectious pancreatic necrosis in Salmonids. 

 

      11.  a. Explain any three viral diseases in shell fish.  

(or) 

            b. Explain preventive and therapaeuticmeaseures of protozoan diseases in shell fish. 

 

      12. a. Describe vitamin deficiency diseases in Fin fish. 

(or) 

            b. Explain genetically induced diseases in Fin fish 

 

      13. a. Describe immune detection techniques used in shell fish  

(or) 

           b. Write an account on Probiotics in health management of shell fish. 

 

****** 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc AQUACULTURE  

PRACTICAL SYLLABUS FOR SEMESTER-II 

FISH HEALTH MANGEMENT 

Periods: 24                                                                                                       Max. Marks: 50 

 

   PRACTICALS: SYLLABUS 

1. Enumeration of Bacteria by TPCMethod 

2. Enumeration of totalColiforms 

3. Observation of gross pathology and external lesions of fish and prawn with 

reference to the common diseases inaquaculture 

4. Examination of pathological changes in gills and gut lumen, lymphoid 

organ,muscles and nerves offish 

5. Examination of pathological changes in gut lumen, hepatopancreas, lymphoid 

organ, muscles and nerves of prawn andshrimp 

6. Collection, processing and analysis of data for epidemiological investigations 

ofviral diseases 

7. Bacterial pathogens – isolation, culture andcharacterization 

8. Identification of parasites in fishes: Protozoan, Helmiths,Crustaceans 

9. Antibiograms – preparation and evaluation 

10. Molecular and immunological techniques; Biochemical tests; PCR; ELISA; 

Agglutination test; Challenge tests; Purification of virus for development of 

vaccines (Demonstration atinstitutes/labs) 

11. Estimation of dose, calculation of concentration, methods of administration of 

various chemotherapeutics to fish and shellfish 

12. Estimation of antibiotics used in aquaculturepractices 

13. Estimation of probiotics used inaquaculture 

14. Field visit to farm for health monitoring and diseasediagnosis 
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GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

I B.Voc. Aquaculture  

SEMESTER – II 

 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

  I B.Voc. Aquaculture Technology 

                                                                        SEMESTER – II 

PAPER – V 

                                         

Time:2hrs                                                                                             Max.Marks:25 

 

PRACTICAL MODEL PAPER 

I. Enumeration of Bacteria by TPCMethod , write procedure  10 marks  

II. Identification of pathological diseases  (5x5)     10marks 

III. Record          05 marks 
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  SEMESTER – III 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 

Hatchery Technology in Aquatic organisms 

Syllabus 
OBJECTIVES: LEARNING OUT COME 

 To understand the current 

methodology and various 

techniques of commercial 

seed production. 

 

 To develop basic knowledge on 

the spawning, larval rearing and 

feeding of the commercially 

important species. 

 

 Hatchery management stratigies.. 

 Knowledge on the biology and 

biological cycle of the brackish 

water & marine cultivable 

species will be learnt. 

 .Knowledge on the brackish 

water culture practices will be 

learnt by the student. 

 Knowledge on the Mari culture 

will be learnt by the student. 

 

UNIT 1: Carp Hatchery 
 

 1.Hatchery management-seed production of carps. 

 2Hypophysation of Indian major carps and exotic carps, history of 

hypophysation. 

  3.Pituitary gland. Collection and preservation of gland. Other ovulating agents. 

 Brood stock management, sexing, dosage for injection, mechanism of ovulation. 
 

UNIT 2: Carp Production System and Seed production of other Fishes  
 

 1.Transport of fish seed and brood fishes. Causes of mortality during transport, 

techniques of transport, open and closed systems, methods of transportation, use of 

anaesthetics. 

 2.Bundh breeding, types of bundh breeding techniques. Problems of bundh breeding. 

  

UNIT 3: Seed Production of Crustaceans and Molluscs  
 

 1.Seed production and nursery rearing of Penaeus indicus, Penaeus monodon and 

Macrobrachium rosenbergii. 

 2.Hatchery operations of pearl oysters, crabs, lobster. 

  

UNIT 4: Hatchery Management and Design of shrimp hatcheries  

  

 1.Site selection 

 2.Operation and management of maturation section. 

 3.Operation and management of larval section. 

 4.Operation and management of post larval section 

 5.Live feed culture system,Mechanical and biological filters. 
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Internal Evalution 
 

 Assignments 

 Seminars 

 Quiz 

 Field Trips 

 

 
 

Suggested Reading 

Core reading 

1. Chodar SL Hypophysation in Indian Major Carps 

2. CMFRI Spl. Bul. Hatchery Operation of Penaied Shrimps 

3. Venkataraman GS The Cultivation of Algae 

4. MPEDA Sea Fishes 

5. CMFRI sp Bul Artificial Reefs and Sea Farming Techniques 

 

Supplementary Reading 

1. Jhingran VG Fish and Fisheries of India 

2. Raymond EG Plankton and Productivity of Oceans 

3. Boney AD Phytoplankton 

 

Advanced Reading 

1. Pillay, TVR and Kutty MN, Principles and Practices of Aquaculture 

2. Harvey BJ and Hoar WS, Principle and Practice of Induced Fish Breeding 

3. Woyanarovich E and Horrath L., The Artificial Propagation of Warm, Water Fishes- 

Manual for Extension. 

 

Other Reference Books: 

1. Pillay, T.V.R. & M.A. Dill. Advances in Aquaculture. Fishing News (Books) Ltd., 

England, 1979. 

2. Stickney, R.R. Principles of Warm water Aquaculture. John Wiley & Sons Inc.,1979. 

3. Hepher, B. & Y. Prugim. Commercial Fish Farming. John Wiley & Sons Inc.,1981. 

4. Boyd, C.E. Water Quality Management for Pond Fish Culture. Elsevier Scientific 

Publishing Company, 1982. 

5. Jhingran, V.G. Fish and Fisheries of India. Hindustan Publishing Corporation India, 1982 

6. Turcker, C.S. (ed.). Channel Catfish Culture. Elsevier, 1985. 

7. Bose, A.N. et. Al. Coastal Aquaculture Engineering. Oxford & IBH Publishing Company 

Pvt. Ltd., 1991. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 

Hatchery Technology in Aquatic organisms 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

……………………………………………………………………………………………………. 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
 

Hatchery Technology in Aquatic organisms 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 

 

 

 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
Question Paper Blue Print 
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PAPER – VII 

      Hatchery Technology in Aquatic organisms 

……………………………………………………………………………………… 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 02 5 10 02 10 20 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
MODEL QUESTION PAPER 

TITLE: HATCHERY TECHNOLOGY IN AQUATIC ORGNISMS,  

Time: 3 hrs. Marks: 75 
 

PART – 1 

Note: Answer any FIVE of the following , Draw labeled diagrams wherever necessary         

                                                                                                                           5x5=25 

SECTION- A 

1. Seed production of carps 

2. Closed carp seed transportation 

3. Techniques of transportation of seed 

4. Transport of breeders 

5. Seed production of molluscs 

6. Quarantine management 

7. Mechanical filters 

8. Any two types of live feeds  
 

 

II. Answer any FIVE of the following, Draw labeled diagrams wherever necessary 

                                                                                                                                  5x10=50 

                                                                                                                                  5x10=50 

9. Give an account of Hypophysation technique in Indian major carps. 

(Or) 

Explain the brood stock management in Indian major carps. 

10. What is the Bundh breeding? Explain the types of bundh breeding and 

their problems. 

(Or) 

Explain the tranc port of fish seed & brood fish 

                      11.   Give an account on shrimp seed production. 

(Or) 

Describe the  hatchery operations of pearl oyster  

                            12.Explain the quarantine and disease management in hatcheries 

(Or) 

Describe the shrimp hatchery management. 

 

                       13.Collection and preservation of pituitary gland. 

(Or) 

Describe the live feed culture system in hatchery 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PRACTICAL SYLLABUS 

TITLE: HATCHERY TECHNOLOGY IN AQUATIC ORGNISMS, COR 

I. Identification of phytoplanktons 

A. Diatoms 

1. Coscinodiscus sp. 
2. Chaetoceros sp. 
3. Biddulphia sp. 
4. Skeletonema sp. 
5. Leptocylindrus sp. 
6. Pleurosigma sp. 
7. Thalassionema sp. 
8. Thalassiothix sp. 
9. Asterionella sp. 
10. Amphora sp. 

II. Identification of zooplankton 

1. Copepods 
2. Amphipods 
3. Luciferans 
4. Ephasids 
5. Mysids 
6. Zoea larvae 
7. Megalopa larvae 
8. Pteropods 
9. Ostracoda 
10. Cladocerans 

III. Biology and Identification of fresh water prawns (Scampi) 

1. Macobrachium rosenbergii 
2. M. malcolmsonii 

IV. Biology and Identification of shrimps (Marine/Brackish water) 

1. Penaeus monodon 
2. P. indicus 
3. Litopenaeus vennamei 

V. Biology and Identification of crabs 

1. Scylla serrata 
2. S. oceanica 
3. S. caribdis 

VI. Dissections 

A. Mounting of the prawn appendages 

B. Digestive system of prawn 

C. Nervous system of prawn 

D. Eye stalk ablation in Prawn 
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                      GOVERNMENT DEGERR COLLEGE ,AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PAPER – VII 

HATCHERY TECHNOLOGY IN AQUATIC ORGNISMS 

 

Practical’s – External: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

Practical’s –  Internal  :                                          Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PAPER – VII 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                    10marks  

II. `Identify thefollowingspotters                               10marks 

III. Record                                                                                                       5marks 

 

 

       

 

 

*****
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
                                                  Fishing Methods___________________________ 

Hours 4                                                                                                  Credits 4 

 

 

OBJECTIVES: LEARNING OUT COME 

 To develop basic knowledge 

about various crafts 

 To understand operation of 

various fishing gears 

 To create awareness about 

fish finding devices. 

 Student will learn the knowledge 

on the crafts. 

 Mechanism involved in the 

operation of the fishing gear will 

be learnt by the student. 

 Tools for the identification of 

fishery resources will be learnt by 

the student. 

UNIT 1: Inland Fishing Crafts and Gears  
 

 1.Introduction, Different types of fishing crafts and gears in India; Crafts-Rafts, 

Boats; Gears-Trap net, Hand net, Drag net, fixed net and miscellaneous types. 

 2.Boat building materials - wood, steel, FRP, ferro-cement, aluminum etc. 

  

UNIT 2: Marine Fishing Crafts and Gears  
 

 1.Introduction, Crafts-crafts of the east coast and west coast. Gears-Fixed nets, 

Trawl nets, shore seines, drift nets, cast nets, trap nets, dip nets (scoop nets), long 

line and hoocks. 

 2.Factors affecting the design of fishing gears and fish catching methods. Fishing 

accessories. 

  

UNIT 3: Active Fishing Gears: Passive and Traditional Fishing Gears   

       

           1.Destructive and Prohibited fishing practices, fishing methods like electrical                        

fishing,  poisoning and use of dynamites. 

 2.Introduction to netting materials - natural and synthetic fishing gear materials. 

Yarn numbering systems. 

 

UNIT 4: Fish Finding Devices and Conservation.  
 

 1.Introductory information on echo-sounder, sonar, net sonde, global positioning 

systems, remote sensing. 

 2. Potential fishing zones (EEZ) Turtle Exclusion Devices (TED) - By-catch 

Reduction Devices (BRD). 
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Internal Evalution 

 

 Assignments 

 Seminars 

 Quiz 

 Field Trips 

 
Suggested reading 

Core reading 

1. Boopendranath, M.R., Meenakumari, B., Joseph, J., Sankar, T.V., Pravin,P., and Edwin, 

L. (Eds.) 2002, Riverine and ReservoirFisheries of India, Society of Fisheries Technologists 

(India), Cochin. 

2. Brandt. A. v. (1984) Fish catching methods of the world. Fishing News Books Ltd., 

London: 432 p. 

3. George V.C. (1971) An account of the inland fishing gears and methods of India. Spl. 

Bull.No.1.CIFT 

4. Hameed, M.S. and Boopendranath, M.R. (2000) Modern Fishing Gear Technology, 

Daya Publishing House, Delhi:186 p. 

5. Klust, G. (1982) Netting materials for fishing gear, FAO Fishing Manual, Fishing News 

Books (Ltd)., Farnham, 192p. 

6. Sainsbury, J.C. (1986) Commercial fishing methods- An introduction to vessels and 

gear. Fishing News Books, Oxford: 208pp 

7. Sreekrishna, Y. and Shenoy L. (2001) Fishing gear and craft technology, Indian 

Council of Agricultural Research, New Delhi. 

 

Supplementary & advanced reading 

1. Gulland, J.A.1974, Guidelines for Fishery Management, IOFC Dev. 74-36 FAO Rome 

2. FAO (1997) Fisheries management. FAO Technical Guidelines for Responsible Fisheries. No. 

4. Fishery Resources Division and Fishery Policy and Planning Division, FAO. Rome: 82p. 

3. FAO (1995) Code of Conduct for Responsible Fisheries, FAO, Rome: 41 p. 

4. FAO (1997) Inland fisheries. FAO Technical Guidelines for Responsible Fisheries. 

No. 6 Fisheries Department, FAO, Rome: 36 p. 

 

Other Reference Books: 

1. Jhingran, V.G. 1993. Fish and fisheries of India. Hindustan Publishing 

Corporation (India), New Delhi. 

2. Ricker, W.E. 1984. Methods for assessment of fish production in freshwaters. 

Blackwell Publications. 

3. Srivastava, C.B.L., 1985. Textbook of Fishery Science and Indian Fisheries. 

Kutub Mahal Publications, Allahabad. 

4. S.S. Khanna. An introduction to fishes 

5. Kurian, C.V. and Sebastian, V.O. 1986. Prawns and prawn fishery of India. 

Hindustan Publishing Corporation (India), New Delhi. 

6. Yadav, B.N. Fish and Fisheries. Daya Publishing House. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PAPER – VIII 

Fishing Methods 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
 PAPER – VIII 

Fishing Methods 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
Question Paper Blue Print 

PAPER – VIII 

      Fishing Methods 

 

                      BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 15, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

            Total                            : 75 Marks 
 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 02 5 10 02 10 20 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
MODEL QUESTION PAPER 

Time: 3 hrs. TITLE: FISHING METHODS, Marks: 75 

 

Answer any five Questions 5x5=25 

1. Mechanized boat 

2. Fishing accessories 

3. Modern fishing gears 

4. Traditional fishing gears 

5. Prohibited fishing practices 

6. Electrical fishing 

7. Remote sensing 

8. Any two types of carfts. 
 

 

                                                                                                                                                                                  

Answer any five questions choosing at least one question from each section 

5x 10 = 50 

9  Give an account of the different types of fishing crafts in India? Explain 

the traditional methods. 

(Or) 

Give an account of boat building materials . 

           10    Explane carfts and gares of the eat cost & west cost . 

           (Or) 

             Explain the factors affecting the design of fishing gears and methods. 

           11 What is netting material? Explain the natural and synthetic fishing gear materials. 

           (Or) 

           Explain the distructive and prohibited fishing practices 

           12 Describe the modern fishing gears. 

           (Or) 

                              Explain the design and operation of different types of fishing gears. 

13 What is the conservation? Explain the potential fishery zones. 

(Or) 

  Explain the P.F.Z & T.E.D 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PRACTICAL SYLLABUS 

TITLE: FISHING METHODS 

                                                                                                                                        Max. Marks: 50 

Fishing Crafts and Gears in Lakes of India 

1. Fishing crafts 
i. Dingi 
ii. Coracle 

iii. Dhoni 
iv. Plank built boats 
v. Thermocol raft 

2. Fishing gears 
i. Hook and line 
ii. Box trap 

iii. Tubular trap 
iv. Bag net 
v. Hand lift net 

vi. Cast net 
vii. Drag Net 
viii. Gill net 

3. Crafts and Boats: 
A. Marine Fishing Crafts: 

I. Crafts used on the East Coasts: (1) Catamaran, (2) Masula Boat, 
(3) Tuticorin Boats or Fishing Luggers: 

II. II. Crafts used on West Coasts: (1) Dugout Canoes (2) Plank-Built 
Canoes , (3) Outrigger Canoes: 

4. fishing in rivers: 
i. Plank-Built Boat: 
ii. Kulnawa: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section1
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section2
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section3
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section4
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section5
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section6
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section7
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section8
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section9
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section10
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section11
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section12
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section13
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section14
https://vikaspedia.in/agriculture/fisheries/fish-production/capture-fisheries/fish-culture-in-lakes/fishing-crafts-and-gears-in-lakes-of-india#section15
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PAPER – VIII 

FISHING METHODS, 

 

Practical’s – External: 

 

Time: 3 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                          Total Marks: 25 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
FISHING METHODS, 

Time: 2hrs                                                                                                            Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.      `Identify                                                                                                    10marks  

          II `Identify                                                                              10marks 

         III      Record                                                                                                       5marks 

 

 

      

 

 

***** 

 



  

61 

 

 

` GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
PAPER – IX 

FISH PROCESSING TECHNOLOGY 

 
 

OBJECTIVES: LEARNING OUT COME 

 To develop basic knowledge 

about various crafts 

 To understand operation of 

various fishing gears 

 To create awareness about 

fish finding devices. 

 Student will learn the knowledge 

on the crafts. 

 Mechanism involved in the 

operation of the fishing gear will 

be learnt by the student. 

 Tools for the identification of 

fishery resources will be learnt by 

the student. 

 

FISH PROCESSING TECHNOLOGY 

Unit 1: Introduction: 

1-1 Principles of fish preservation. Importance of hygiene and sanitation in fish handling. 

1-2 Quality of water and ice in fish handling and processing. Preparation of ice. 

1-3 Different types of ice used in the seafood industry and their merits. 

Unit 2: Freezing and Canning: 

2-1 Fundamental principles involved in chilling and freezing of fish and fishery products. 

2-2 Various freezing methods. Freezing of shrimps and fishes. 

2-3 Changes during the cold storage of fish and fishery products. Principles involved in 

canning of fish. 

processing. 

Unit 3: Drying, Smoking and Freeze-drying: 

3-1 Principles of smoking, drying and salting of fish, factors affecting drying. Traditional 

drying / curing methods. Different types of drying. 

3-2 Drying of fish and prawns. Packing and storage of dried products. Spoilage of dried 

products. 

3-3 Preventive measures. Standards for dry fish products. Cold smoking. Principles of 

freeze 

drying. 

preservation by irradiation and modified atmospheric storage. 

Unit 4: Packing, Cold Storage and Export of Fishery Products: 

4-1 Functions of packing. Different types of packing materials and its quality evaluation. 

4-2 Packing requirements for frozen and cured products. Statutory requirements for 

packing. Labeling requirements. 

4-3 Different types of cold storages. Insulated and refrigerated vehicles. 
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Text books: 

1. K.Gopakumar, Fish Processing Technology, ICAR, New Delhi 

2. T.K. Govindan, Fish Processing Technology Oxfor & IBH Publication Co. 

3. K.K. Balachandran Fish Canning – Principles & Practices. 

4. Borgstrom,G. Fish as Food. 

5. K.K. Balachandran, Postharvest Technology in Fish and Fishery Products. 6. 

Moorjani,M.V. 

Fish Processing in India. 

7. Connell,J.J. Advances in Fishery science and Technology. 

8. CIFT. Manual of Quality Control in Fish and Fishery Products. 9. Gopakumar,K. Fish 

Packaging Technology 

Reference Books: 

1. A.M.Martin, Fisheries – Processing Chapman & Hall, Madras 2. Ed.G.M.Hall – 

Fish Processing Technology Chopra & Hall. Mad 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
PAPER – IX 

FISH PROCESSING TECHNOLOGY 

 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
FISH PROCESSING TECHNOLOGY 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
PAPER – IX 

Question Paper Blue Print 

FISH PROCESSING TECHNOLOGY 

 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

                Total                      :  75             

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 02 5 10 02 10 20 
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                                                       GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
PAPER – IX 

MODEL QUESTION PAPER 

. TITLE: FISH PROCESSING TECHNOLOGY 

  
 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. 

a) 

OR 

b) 

 

10. 

a) 

OR 

b) 

 

11. 

a) 

OR 

b) 

 

12. 

a) 

OR 

b) 

 

 

13. 

a) 

OR 

b) 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III, 
PRACTICAL SYLLABUS 

FISH PROCESSING TECHNOLOGY 

 

FISH PROCESSING TECHNOLOGY 

Title : Fish Processing Technology and Quality Control 

Experiments: 

1. Determination of moisture content in fish and fishery products 

2. General description –freezing 

3. Processing shrimp 

4. Filleting of fish 

5. Drying of fish 

6. Organoloptic analysis of fish 

7. Preparation of fishery by products 

8. Preparation of shark fin rays fish maws, chitin, fish wafer 

9. Fish pickling 

10. Value added fishery products, fish curry, cutlets fish finger. 

11. Preparation of surimi 

Filed visit: 

1. Visit to sea food pre-processing plants 2. Visit to fish processing plants 

 

 

 

 

 

 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-III 
 

Practical’s – External: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                          Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

I. `Identify                                                                   10marks 

II. Record                                                                                                       5marks 

 

 

      

 

 

***** 
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  SEMESTER – IV 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES 

OBJECTIVES: LEARNING OUT COME 

 To develop basic knowledge 

about various crafts 

 To understand operation of 

various fishing gears 

 To create awareness about 

fish finding devices. 

 Student will learn the knowledge 

on the crafts. 

 Mechanism involved in the 

operation of the fishing gear will 

be learnt by the student. 

 Tools for the identification of 

fishery resources will be learnt by 

the student. 

 

Unit 1: Introduction 

1.1. Introduction to aquarium, ornamental fishes and Equipment and accessories- Aerators, 

filters and lighting. 

1.2. World aquarium trade and present status. Design and construction of public fresh water 

and marine aquaria and oceanarium. 

1.3. Water quality management in aquarium fishes, Biofilters in aquarium. 

Unit 2: Aquarium Management 

2.1. Setting up of aquarium – under gravel filter, pebbles, plants, drift wood, ornamental 

objects and selection of fishes, Quarantine measures. 

2.2. Aquarium maintenance and water quality. Control of snail and algal growth. 

2.3. Handling, care and transportation of fish. Temperature acclimation, oxygen packing. 

2.4. Food and feeding-Source of feed, different types of food for aquarium fish, monitoring 

and adjusting. 

Unit 3: Freshwater Ornamental Fishes 

3.1. Species of ornamental fishes; their taxonomy and biology- Live bearers, Gold fish and 

koi, Gourami, Barbs and Tetras, angel fish, cichlids. 

3.2. Setting up the tank-Choosing the tank, lighting and heating, filtration and aeration, 

choosing plants, preparing the tank. 

Unit 4: Marine Ornamental Fishes 

4.1. Marine ornamental fishes – varieties and their habitat. 

4.2. Setting up the tank-lighting considerations, siting and substrate, heating and filtration, 

preparing the tank. 

Unit 5: Nutrition and Disease 

5.1. Nutritional requirements of aquarium fishes. Different kinds of feeds. Culture of fish 

food organisms; Preparation of dry feeds; feeding methods. 

5.2. Use of pigments for colour enhancement. Larval feeds and feeding. 

5.3. Common parasites infecting ornamental fishes. Bacterial, viral, fungal diseases of 

ornamental fishes and their control and prophylaxis. 
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1.Biswas. S.P., J.N.Das, U.K.Sarkar and Lakra W.S. 2007 Ornamental fishes of North East 

India An Atlas : NBFGR 

2.Marine Aquarium keeping : The Sciences, Animals and Art. John Wiley & Sons, New 

York 

3. Ramachandran.A, Breeding, Farming and Management of Fishes, CUSAT 

4. Madhusoodanakurup etal – Ornamental Fish - Breeding, Farming and Trade CUSAT. 

5. Jhingran,V.G. Fish and Fisheries of India. 

6. Bijukumar,A. Rearing of Aquarium Fishes. 

7. Rath,A.K. Freshwater Aquaculture, 

8. Santhanam, et.al. a Manual of Freshwater Aquaculture. 

Supplementary Reading : 

1. Murthi.V.S. 2002 Marine ornamental Fishes of Lakshadweep CMFRI, Special publication 

72 

Advanced Reading 

1. Butting.B., Holthus, P.S. Dalding,S. 2003, Marine Aquarium Industry and 

conservation. 

2. Oliver, K 2003. World trade in ornamental species 

3. Marine Ornamental species; collection,……. and Conservation 

4. Fish Disease and Disorders, CAB international, Oxford. 

Other Reference Books: 

1. Bardach, et. Al. Aquaculture – The Farming and Husbandry of Freshwater 

and Marine Organisms. John Wiley & Sons, NY, 1972. 

2. Stickney, R.R. Principles of Water Aquaculture. John Wiley & Sons, NY, 1979. 

3. Chondar, C.L. Hypophysation of Indian major carps. Satish Book Enterprise, 

Agra, 1980. 

4. Jhingran, V.G. Fish and fisheries of India. Hindustan Publ. Corporation 

(India), 1982. 

5. Santhanam, R. et. Al. A Manual of Freshwater Aquaculture. Oxford & IBH 

Publishing Co. Pvt. Ltd., 1987. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

72 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES 

Question Paper Blue Print 

 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

                Total                      :  75             

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 1 5 5 02 10 20 

UNIT-V 1 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES 

 

 Time: 3 Hours                                                                                   Maximum: 75 Marks 
 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. Oceanarium 

3. Gravel filters 

4. Types of food for aquarium 

5. Live bearers 

6. Clown fishes 

7. Prophylaxis 

8. Importance of ornamental fishes 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. a) Water quality management in aquarium fishes. 

OR 

b) Design and construction of public fresh water aquaria. 

10. a) Set up the aquaria with quarantine measure. 

OR 

b) Maintenance of Aquaria with control of snail and algal growth. 

11. a) Explain briefly taxonomy and biology of ornamental fishes. 

OR 

b) General principles of reproduction in ornamental fishes. 

12. a) Breeding of marine ornamental fishes. 

OR 

b) Explain habit and habitat of different types of marine ornamental fishes. 

13. a) Give notes on bacterial disease and causative organisms and prophylaxis. 

OR 

b) Importance of pigments in ornamental fishes. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 

ORNAMENTAL FISHERIES PRACTICAL 

 

ORNAMENTAL FISH CULTURE 
 

1. Identification of common Fresh water and marine aquarium fishes (10 Nos.) 
2. Construction of aquarium 
3. Setting up of aquarium (maintained by students can be evaluated after one month) 
4. Water quality management in aquariums 
5. Aquarium plants and décor materials 
6. Air pump and biological filter 
7. Breeding of live bearers-Guppy 
8. Breeding of egg layers- gold fishes 
9. Breeding of bubble nest builder- Gourami 

 
PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – X 
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ORNAMENTAL FISHERIES PRACTICAL 

Practical’s – Internal: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  External  :                                          Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

PAPER – X 

ORNAMENTAL FISHERIES PRACTICAL 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

III. `Identify                                                                   10marks 

IV. Record                                                                                                       5marks 

 

 

      

 

 

*****`  

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
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PAPER – XI 

FISHERIES EXTENSION, ECONOMICS & MARKETING 

Hours 4                                                                                                  Credits 4 

 

 

OBJECTIVES: LEARNING OUT COME 

 To develop basic knowledge 

about various crafts 

 To understand operation of 

various fishing gears 

 To create awareness about 

fish finding devices. 

 Student will learn the knowledge 

on the crafts. 

 Mechanism involved in the 

operation of the fishing gear will 

be learnt by the student. 

 Tools for the identification of 

fishery resources will be learnt by 

the student. 

 

UNIT – 1 INTRODUCTION 

1-1 Meaning and scope of economics with reference to fisheries 

1-2 Basic concepts of economics – goods, services, wants and utility, demand and supply, 

value price, market demand and individual demand, elasticity of demand, law of 

diminishing 

marginal utility 

 

UNIT – I1 FISHERIES MARKETING 

            1 Basic marketing functions, consumer behaviour and demand, fishery market survey and 

test marketing a product 

2 Fish marketing – prices and price determination of fishes 

2-3 Marketing institutions- primary( producer fishermen, fishermen cooperatives, and 

fisheries corporations) and secondary (merchant/agent/speculative middlemen) 

 

UNIT-III FISHERIES ECONOMICS 

3-1 Aquaculture economics- application of economics principles to aquaculture operations 

3-2 Various inputs and production function. Assumptions of production function in 

aquaculture 

3-3 Cost and earnings of aquaculture systems – carp culture, shrimp farming systems, 

hatcheries, 

Cost and earnings of fishing units and freezing plants 

 

UNIT-IV FISHERIES EXTENSION& TRANSFER OF TECHNOLOGY 

4-1 Fisheries extension – scope and objectives, principles and features of fisheries 

Extension. 

Education; Fisheries extension methods and rural development 

4-2 Adoption and diffusion of innovations; ICAR programs – salient features of ORP, 

NDS,LLP, IRDP 

 

 

Internal Evalution 
 

 Assignments 

 Seminars 
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 Quiz 

 Field Trips 

 
Suggested reading 

Core reading 

8. Boopendranath, M.R., Meenakumari, B., Joseph, J., Sankar, T.V., Pravin,P., and Edwin, 

L. (Eds.) 2002, Riverine and ReservoirFisheries of India, Society of Fisheries Technologists 

(India), Cochin. 

9. Brandt. A. v. (1984) Fish catching methods of the world. Fishing News Books Ltd., 

London: 432 p. 

10. George V.C. (1971) An account of the inland fishing gears and methods of India. Spl. 

Bull.No.1.CIFT 

11. Hameed, M.S. and Boopendranath, M.R. (2000) Modern Fishing Gear Technology, 

Daya Publishing House, Delhi:186 p. 

12. Klust, G. (1982) Netting materials for fishing gear, FAO Fishing Manual, Fishing 

News Books (Ltd)., Farnham, 192p. 

13. Sainsbury, J.C. (1986) Commercial fishing methods- An introduction to vessels 

and gear. Fishing News Books, Oxford: 208pp 

14. Sreekrishna, Y. and Shenoy L. (2001) Fishing gear and craft technology, Indian 

Council of Agricultural Research, New Delhi. 

 

Supplementary & advanced reading 

3. Gulland, J.A.1974, Guidelines for Fishery Management, IOFC Dev. 74-36 FAO Rome 

4. FAO (1997) Fisheries management. FAO Technical Guidelines for Responsible Fisheries. No. 

4. Fishery Resources Division and Fishery Policy and Planning Division, FAO. Rome: 82p. 

5. FAO (1995) Code of Conduct for Responsible Fisheries, FAO, Rome: 41 p. 

6. FAO (1997) Inland fisheries. FAO Technical Guidelines for Responsible Fisheries. 

No. 6 Fisheries Department, FAO, Rome: 36 p. 

 

Other Reference Books: 

1. Jhingran, V.G. 1993. Fish and fisheries of India. Hindustan Publishing 

Corporation (India), New Delhi. 

2. Ricker, W.E. 1984. Methods for assessment of fish production in freshwaters. 

Blackwell Publications. 

3. Srivastava, C.B.L., 1985. Textbook of Fishery Science and Indian Fisheries. 

Kutub Mahal Publications, Allahabad. 

4. S.S. Khanna. An introduction to fishes 

5. Kurian, C.V. and Sebastian, V.O. 1986. Prawns and prawn fishery of India. 

Hindustan Publishing Corporation (India), New Delh 
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AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XI 
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FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XI 

FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 

 

 

 

 

 

 

 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester-IV 
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PAPER – XI 

      FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

                Total                      :  75             

 

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 02 5 10 02 10 20 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

MODEL QUESTION PAPER 

Time: 3 hrs. TITLE: FISHING METHODS, Marks: 75 
 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. 

a) 

OR 

b) 

 

10. 

a) 

OR 

b) 

 

11. 

a) 

OR 

b) 

 

 

12. 

a) 

OR 

b) 

 

 

 

13. 

a) 

OR 

b) 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XI 

FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

Max. Marks: 50 
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PRACTICAL: 

 

1. Models on the calculation of economics of fish farm 

2. Preparation of DPR for fish farm 

3. Cost benefit analysis models 

 

 

 

 

 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 

REFERENCES: 

1. Dewwett KK and Varma JD 1993. Elementary economic theory. S.chand, New Delhi 

2. Korakandy R 1996. Economics of Fisheries Mangement. Daya Publishing House, Delhi 

3. Tripathi SD 1992. Aquaculture Economics. Asian Fisheries Society, Mangalore. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XI 

FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

Practical’s –Internal: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  External  :                                          Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XI 

FISHERIES EXTENSION, ECONOMICS & MARKETING 

 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

V. `Identify                                                                   10marks 

VI. Record                                                                                                       5marks 

 

 

      

 

 

***** 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

Hours 4                                                                                                  Credits 4 

 

 

OBJECTIVES: LEARNING OUT COME 

 To develop basic knowledge 

about various crafts 

 To understand operation of 

various fishing gears 

 To create awareness about 

fish finding devices. 

 Student will learn the knowledge 

on the crafts. 

 Mechanism involved in the 

operation of the fishing gear will 

be learnt by the student. 

 Tools for the identification of 

fishery resources will be learnt by 

the student. 

 

Unit 1: Live Feeds 

1.1. Different live feeds and their nutritional value. Manipulation of pond for natural feed 

production. 

1.2. Candidate species of phytoplankton and zooplankton for fish and shell fish culture – 

diatoms, micro algae, nano planktons, Artemia, copepods, cladocera and rotifers. 

Unit 2: Culture of Phytoplankton 

2.1 Methods of collection and preservation; maintenance of pure culture of 

Phytoplankton. 

2.2 Mass culture. Culture of important microalgae, Chaetoceros, Tetraselmis, 

Skeletonema, Spirulina and Chlorella. 

Unit 3: Culture of Zooplankton 

1.1. Methods of collection and preservation; maintenance and rearing of Rotifers, 

Cladocerans, Copepods, and insect larvae. Mass culture of zooplankton. 

1.2. Harvest, storage and feeding. 

Unit 4: Artemia culture 

4.1 Different strains of Artemia. Artemia culture. Cyst production. Enrichment of Artemia 

cyst and larvae. 

4.2 Decapsulation of Artemia cysts. Hatching, storage and feeding. 

Unit 5: Alternative live feeds and Periphyton culture 

5.1. Culture methods of Infusoria, Chironomids, polychaetes. 

5.2. Nutritional qualities of alternative live feeds. 

5.3. Applications Importance of periphyton in aquaculture. 

 

Reference Books: 

1. Fundamentals of mathematical statistics – Gupta and Kapoor. 

2. Fundamentals of Statistics – S.P. Gupta 

3. Elementary Statistics – Yule and Kendall 

4. Introduction to Biostatistics – Sokal & Rohlf 

5. Fundamentals of Biostatistics – By Khan and Khanum 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester-IV 
PAPER – XII 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 X 5 = 25 

2. EssayQuestions : 5 X 10 = 50 

 

                Total                      :  75             

 

 

 

 

 

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 1 5 5 02 10 20 

UNIT-V 1 5 5 02 10 20 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

 

ANSWER ANY FIVE OF THE QUESTIONS                                                     5×5=25M 

1. Artemia salina 

2. Phytoplankton 

3. Rotifers 

4. Mysis larva 

5. Periphyton 

6. Feed additives 

7. Micro Algae 

8. Polychaete culture 

                                                                                                                       5×10=50M 

ANSWER ANY FIVE OF THE QUESTIONS 

9. a) Write an essay on Different live feeds and their nutritional value 

OR 

b) Write about the important species of plankton in fish culture? 

10. a) Explain the Methods of collection and preservation of phytoplankton? 

OR 

b) Write an essay on Culture of important microalgae? 

11.a) Write about the Methods of collection and preservation of zooplankton? 

OR 

b) Write about the Mass culture of zooplankton? 

12. a) Describe the culture of Artemia? 

OR 

b) Write an essay on Decapsulation of Artemia cysts? 

13. a) Explain about the Applications Importance of periphyton in aquaculture? 

OR 

b) Describe the Nutritional qualities of alternative live feed 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
 

LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 

 

PRACTICAL: 

A. Dinoflagellates 

1. Ceratium sp. 

2. Protoperidinium sp. 

3. Dinophysis sp. 

B. Blue Green Algae (BGA) 

1. Trichodesmium sp. 

2. Spirulena sp. 

3. SNostoc sp. 

4. Anabena sp. 

C.Identification of zooplankton 

1. Copepods 

2. Amphipods 

3. Luciferans 

4. Ephasids 

5. Mysids 

6. Zoea larvae 

7. Megalopa larvae 

8. Pteropods 

9. Ostracoda 

10. Cladocerans 

 

 

 

 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 

1. Dewwett KK and Varma JD 1993. Elementary economic theory. S.chand, New Delhi 

2. Korakandy R 1996. Economics of Fisheries Mangement. Daya Publishing House, Delhi 

3. Tripathi SD 1992. Aquaculture Economics. Asian Fisheries Society, Mangalore. 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 

1. Dewwett KK and Varma JD 1993. Elementary economic theory. S.chand, New Delhi 

2. Korakandy R 1996. Economics of Fisheries Mangement. Daya Publishing House, Delhi 

3. Tripathi SD 1992. Aquaculture Economics. Asian Fisheries Society, Mangalore. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

Practical’s – Internal: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  External  :                                          Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-IV 
PAPER – XII 

 

 

Time: 2hrs                                                                                                       Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

VII. `Identify                                                                   10marks 

VIII. Record                                                                                                       5marks 

 

 

      

 

 

***** 
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SEMESTER – V 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 

AQUACULTURE NUTRITION 

Credits 4 Teaching Hours 4 
 

 

OBJECTIVES: LEARNING OUT COME 

□ To provide a basic understanding 

about fish nutrition. 

□ Provide the knowledge on the Fish 

feeding physiology, nutritional 

requirements. 

□ Providing the basic knowledge on 

the feed composition, formulation of 

nutritionally balanced feed, 

production and use of live feed for 

optimal production. 

 Student will learn the concept of the 

fish nutrition, 

 Knowledge on the physiology of fish 

feeding and nutritional requirements 

will be learnt by the students. 
 Knowledge on the fish feed 

composition, formulation and balanced 

diet will be learned. 

 

Unit 1: Nutritional Requirements of Fish 

 

 Principles of fish nutrition (Proteins, Carbohydrates and lipids) 

 Vitamin and mineral requirements, vitamin C for fish and shell fishes. 

 Feeds and feed additives 

 

Unit 2: Feed ingredients & quality 

 Different feed ingredients 

 Types of feeds, Compounded feeds, pellets, crumbles and microencapsulated feed. 

Storage, quality standards, proximate composition. 

 Digestibility studies and methods. 

 

Unit 3: Feed & Feed Manufacturing 

 

 Feed formulation - methods, square method. 

 Feed manufacturing processes, Extrusion, Pelletization. 

 

Unit 4: Feed Management 

 

 Feed schedule in finfish and shellfish, calculations and daily ration. 

 Artificial feed formulations of different cultural species. 
 Feed Check tray observations and management. 

 

Unit 5: Feed Quality 

 Feed energetic, Feed Conversion Efficiency(FCE), Protein Efficiency Ratio (PER), 

 Feed Conversion Ratio (FCR), Net Protein Utilization NPU, leaching, 

 Water stability. Quality standards 
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Suggested reading Core reading 

1. Brown E.E Fish Farming Handbook 

2. Milne P.H. Fish and shell fish farming in coastal waters 

3. CMFRI manual on research methods for fish and shellfish nutrition 

4. Borgstorm,G. Fish as Food 

5. Heen,E and Kreuzer,R. Fish in Nutrition 

6. Shepherd,J and Brommage,W. Intensive Fish Farming Techniques 

7. Hepher,B. and Pruginin,Y. Commercial Fish Farming 

 

Supplementary Reading 

1. Halver J.E. Fish Nutrition 

2. Hepher Nutrition of pond fishes 

 

Advanced Reading 

1) Muir,J.F. and Donald,R. Recent Advances in Aquaculture 

 
Other Reference Books : 

1. Prosser & Brown. Comparative Physiology 

2. Hoar. Comparative Physiology 

3. Hoar & Randall. Fish Physiology 

4. Lockwood. Physiology of Crustacea 

5. Watermann. Physiology of Crustacea 

6. Leninger. Principles of Biochemistry 

7. Harper. Physiological Chemistry 

8. Bell Patterson & Smith. Textbook of Physiology & Biochemistry 

9. Wilson. Textbook of animal Physiology. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 

AQUACULTURE NUTRITION 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 

AQUACULTURE NUTRITION 

 

 

 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester-V 

AQUACULTURE NUTRITION 

 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 X 5 = 25 

2. EssayQuestions : 5 X 10 = 50 

 

                Total                      :  75            

 

 

 

  

 

 

  

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 1 5 5 02 10 20 

UNIT-V 1 5 5 02 10 20 
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                                                          GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
MODEL QUESTION PAPER 

.TITLE: AQUACULTURE NUTRITION 
 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. 

a) 

OR 

b) 

 

10. 

a) 

OR 

b) 

 

11. 

a) 

OR 

b) 

 

12. 

a) 

OR 

b) 

 

 

13. 

a) 

OR 

b) 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
Practical sylabus 

     AQUACULTURE NUTRITION 

I. Feed management (Proximate Analysis) 

1. Estimation of Crude proteins in fish feed. 

2. Estimation of carbohydrates 

3. Estimation of Fats 

4. Estimation of Ash content 

5. Estimation fiber 

II. Preparation of supplementary feeds with locally available ingredients, 

III. Determination of water stability of pellet feeds. 

V. Feed calculation and daily ration 

VI. Check-trays in shrimp farming ponds. 

VII. Estimation of FCR. 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

                         2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

REFERENCES: 

1. Dewwett KK and Varma JD 1993. Elementary economic theory. S.chand, New Delhi 

2. Korakandy R 1996. Economics of Fisheries Mangement. Daya Publishing House, Delhi 

3. Tripathi SD 1992. Aquaculture Economics. Asian Fisheries Society, Mangalore. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

AQUACULTURE NUTRITION 

Practical’s – Internal: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  External  :                                          Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

AQUACULTURE NUTRITION 

 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

IX. `Identify                                                                   10marks 

X. Record                                                                                                       5marks 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 

 INLAND AND MARINE FISHERIES 

Credits 4 Teaching Hours 4 

 
OBJECTIVES: LEARNING OUT COME 

 To study the Riverine, Reservoir 

and Estuarine fisheries. 

 

 To understand pelagic fishery 

resources and demersal resources 

 Student learns the knowledge on the 

inland fishery resources 
 

 Student learns the knowledge on the 

pelagic and demersal fishery 

resources 

 
 

Unit 1: Riverine and Estuarine Fisheries 

 

 Riverine fisheries – Major river systems in India, important characteristic features of 

Rivers 

 Estuarine fisheries- definition, Ecological significance of estuary, Biota of estuary, 

classification and categories of estuaries- capture fisheries- resident and migrant 

species. 

 
Unit 2: Reservoir and Lakesterine Fisheries 

 Reservoir fisheries- Major reservoirs in India- important characteristic features of 

reservoirs. 

 Lakesterine fisheries- definition, Types of lakes based on circulation, nutrients and 

surface temperature. 

 

Unit 3: Coastal fisheries 

 

            Coastal fisheries – Elasmobranch fishery; Teleost fishery- Sardines, Anchovies, 

Mackerel, Mumbai duck, Catfishes, Eels, Ribbon fish, Perches, Mullets, Polnemids, 

Pomfrets, Scianids, Seer fishes, Flying fishes 

 

Unit 4: Marine Pelagic, Demersal and Deep Sea Resources 

 Pelagic resources and Major demersal resource groups- elasmobranchs, 

cephalopods, silver bellies, flat fishes, crabs, sciaenids, pomfrets, bombay duck, 

prawns, lobsters, molluscan resources. 

 Introduction-Fisheries potential, Major Deep sea resources and scope of their 

exploitation, Present fishing pattern and deep sea fishing in India 

 

Suggested Reading: 

Core reading 

1.  Jhingran, V.G. 1993. Fish and fisheries of India. Hindustan Publishing Corporation 

(India), New Delhi. 

2.  Ricker, W.E. 1984. Methods for assessment of fish production in freshwaters. 

Blackwell Publications. 

3. Srivastava, C.B.L., 1985. Textbook of Fishery Science and Indian Fisheries. 
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Kutub 

Mahal Publications, Allahabad. 

4. S.S. Khanna. An introduction to fishes 

5. Kurian, C.V. and Sebastian, V.O. 1986. Prawns and prawn fishery of India. 

Hindustan Publishing Corporation (India), New Delhi. 

6. Yadav, B.N. Fish and Fisheries. Daya Publishing House 

 

Supplementary Reading 

1. S.S. Khanna. An introduction to fishes 

2. Kurian, C.V. and Sebastian, V.O. 1986. Prawns and prawn fishery of India. Hindustan 

Publishing Corporation (India), New Delhi. 

3. Yadav, B.N. Fish and Fisheries. Daya Publishing House 

 

Advanced Reading 

1. Blake, D.J.H. 2006. The Songkhram River wetlands – a critical floodplain ecosystem 

of the lower Mekong Basin. International River Symposium 06, Brisbane, Australia. pp. 

1-25. 

2. Boonkumjad, S. 2004. Analysis on fisheries cooperation between Thailand and Union 

of Myanmar. Technical paper No. 6/2004. Fisheries Foreign Affairs Division, 

Department of Fisheries. 66 pp. [in Thai] 

3. Coates, D. 2002. Inland capture fishery statistics in Southeast Asia: current status and 

information needs. Asia-Pacific Fishery Commission, Bangkok, Thailand. RAP 

Publication No. 2002/11. 114 pp. 

4. Pawaputanon Na Mahasarakarm O. 2007. An Introduction to the Mekong fisheries of 

Thailand. Mekong Development Series No. 5. Vientiane, Lao PDR, Fisheries 

Programme, Mekong River Commission. 49 pp. 

5. Royal Irrigation Department 2004. Data cited in Country review paper on inland 

capture fisheries information – Thailand. FAO. FI:TCP/RAS/3013, Field Document 11
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
INLAND AND MARINE FISHERIES 

 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
INLAND AND MARINE FISHERIES 

 

  

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester-V 

INLAND AND MARINE FISHERIES 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 

1. ShortQuestions : 5 x 5 = 25 

2. EssayQuestions : 5 x 10 = 50 

 

                Total                      :  75             

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 02 5 10 02 10 20 
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                                                       GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
MODEL QUESTION PAPER 

. INLAND AND MARINE FISHERIES  

 

 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. 

a) 

OR 

b) 

 

10. 

a) 

OR 

b) 

 

11. 

a) 

OR 

b) 

 

12. 

a) 

OR 

b) 

 

 

13. 

a) 

OR 

b) 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

SEMESTER – V 

INLAND AND MARINE FISHERIE 
Periods:24                                         Max. Marks: 50 

 

PRACTICALS:  SYLLABUS 

 

 
I. Identification of Reservoir Fisheries 

1. Labeo rohita, L. calbasu, 

2. Cirrhinus mrigala 
3. Catla catla 

II. Identification of Estuarine Fisheries 

1. Chanos 

2. Lates 

3. Mullets 

 

III. Identification of Marine Fisheries 

a. Pelagic Fisheries (3 to 5 species) 

b. Demersal Fisheries (3 to 5 species) 

c. Deep sea Fisheries (3 to 5 species) 

 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

SEMESTER – V 

 

Practical’s – External: 

 

Time: 3 hrs.                                                  Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                      Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

 

    Time : 2hrs                                                                                    Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I. the following specimens and write a short notes on their commercial importance                                                                              

4x5=20M 

a.  

b.  

c.  

d.  

e.  

f.  

III. Record                              05 marks 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester-V 

FISH GENETICS AND AQUACULTURE BIOTECHNOLOGY 

Credits 4 Teaching Hours 4 

 
OBJECTIVES: LEARNING OUT COME 

 To provide basic idea about the 

principles of genetics and depict the 

hereditary mechanism in cultured 

species. 

 To acquaint with the state of the art 

techniques in biotechnology as 

applied to aquaculture industry. 
. 

 Student will learn the concept of 

Medalian genetic principles 

 

 Knowledge on heredity 

determination will be learnt. 
 

 Principles of Biotechnology and its 

applications in the aquaculture will be 

learnt 

 

Unit 1: Basic Genetics and Biotechnology 

. Introduction- Genetics, Mendel’s law of inheritance, interaction of gene. 

 Supplementary and complementary genes. 

. Introduction to Biotechnology in Aquaculture. 

 

Unit 2: Selection and Hybridization 

 Introduction-Hybridization of fish-Indian studies; Objectives of fish hybridization 

 Interspecific hybrids, Intergeneric hybrids among Indian carps. 

 Hybrid vigor, Inbreeding, cross-breeding and hybridization 

 

Unit 3: Sex determination & Chromosome manipulation in fish and shell fishes 

 Practical application of genetics in aquaculture. Genetics of sex determination in fish. 

 Gonochorism, Hermaphroditism, Protandry, Protogyni, Environmental Influence of 

Sex Determination. 

 Induction of Gynogenesis and Androgenesis, Performance of Gynogens and 

Androgens, Monosex Populations. 

Unit 4: Aquaculture Biotechnology 

 Recombinant DNA technology, determinants of DNA replication, cloning, vectors, 

transformation. Gene manipulation in fish, transgenic fish production. 

 Use of PCR for the detection of white spot syndrome in shrimp. 

 Cryopreservation technique in Aquaculture. 
 

Unit 5: Marine Biotechnology 
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 Introduction-Scope and the present status of marine biotechnology; 

 Industries Based on Marine Biotechnology 

 Use of probiotics and antibiotics in aquaculture operations. 

 

Suggested reading Core reading 

1. Karinasagar I, Karunasagar I and Reily A. Aquaculture Biotechnology 

2. Varun Mehta. Fisheries and Aquaculture biotechnology 

3. Pandian TD, Kumar A and Prasad K. Aquaculture and Biotechnology 

4. Lopes L.- Gene transfer in aquatic organisms 

5. Singleton – Elementary Genetics 

6. Gjedrem T- Genetics in aquaculture 

7. Gupta,S.C. and Kapoor,V.K. Fundamentals of Applied Statistics. 

8. Snedecor and Cochran,W.G. Statistical Methods. 

Supplementary Reading 

1. Sandhya Mitra- Genteics 

2. Varma and Agarwal- Genetics 

3. Rath RK- Freshwater Aquaculture 

Advance Reading 

1. NBFGR- Training manual for DNA finger printing 

2. Gupta PK- Elements of Biotechnology 

3. Padhi BR – Genetics and Aquaculture 

 

Reference Text Books : 

1. Hepher, B. and Y. Pruginin. Commercial fish farming. John Wiley & Sons Inc., 

1981. 

2. Jhingran, V.G. Fish and Fisheries of India, 1982. 

3. Bhattacharya, S. Hormones in Pisciculture. Biology Education. Vol.9, No.1, 

pp.31-41, 1992. 

4. Subramonium, T. Endocrine regulation of reproduction and molting in 

crustacean and its importance in shrimp aquaculture development. 

5. Summer School Manuals of CIFE. Recent Developments in Biotechnology. 

CIFE, 1998. 

6. Genetics and Biotechnological tools in Aquaculture and Fisheries, CIFE, 1998. 

7. I.C.A.R. Biotechnology in Aquaculture – Training Manual. CIKA, 

Bhubaneswar, 1992. 

8. Darnell. Molecular Cell Biology. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

FISH GENETICS AND AQUACULTURE BIOTECHNOLOGY 

 

Theory- Internal                                                                 Total Marks: 25 

 

1Internals (2) Best of Two                                                : 10 marks  

2. Assignments (5)                                                             : 5x1=5marks 

3.  Seminar                                                                          : 5 marks  

4. Attendance                                                                      :  5marks 

 

 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
FISH GENETICS AND AQUACULTURE BIOTECHNOLOGY 

Aquaculture :Theory-                                                                External Total Marks: 75 

 

Section –A 

 

Short Answer questions 1 to 8 (Any 5 from given 10)                               5×5=25 

 

 

Section –B 

 

 Essay Questions 9 to 13  (With internal choice)                                     5×10=50 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Question Paper Blue Print 

Semester V 
FISH GENETICS AND AQUACULTURE BIOTECHNOLOGY 

BLUE PRINT MODEL FOR EXTERNAL EXAMINATIONS   75Marks 

 

 

 

   

 

 

 

 

Section-A: Questions numbers 1 to 8 

Out of 10 Questions 5 has to be answered. 

  Section-B: Questions numbers 9 to 13, 

Internal Choice (either / or) and 5 Questions has to be answered. 

 
1. ShortQuestions : 5 X 5 = 25 

2. EssayQuestions : 5 X 10 = 50 

 

                Total                      :  75             

 

 

 

 

 

 

 

 Section A 
              Short Questions 

Section B 
           Essay Questions 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

 

NO OF 

QUESTIONS 

MARKS 

ALLOTED 

FOREACH 

QUESTION 

 

TOTAL 

MARKS 

UNIT –I 02 5 10 02 10 20 

UNIT-II 02 5 10 02 10 20 

UNIT-III 02 5 10 02 10 20 

UNIT-IV 1 5 5 02 10 20 

UNIT-V 1 5 5 02 10 20 
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                                                       GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
MODEL QUESTION PAPER 

FISH GENETICS AND AQUACULTURE BIOTECHNOLOGY  

 

 

 

I. Answer any FIVE of the following :                                                                                        5x5=25 

Draw labelled diagrams wherever necessary 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

II. Answer any FIVE of the following :                                                                                     5x10=50 

Draw labelled diagrams wherever necessary 

9. 

a) 

OR 

b) 

 

10. 

a) 

OR 

b) 

 

11. 

a) 

OR 

b) 

 

12. 

a) 

OR 

b) 

 

 

13. 

a) 

OR 

b) 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
PRACTICAL: 

 

1. Models on the calculation of economics of fish farm 

2. Introduction-Hybridization of fish 

3. Genetics, Mendel’s law of inheritance, interaction of gene. 

4. rDNA technology, determinants of DNA replication, cloning, vectors, transformation. 

 

 

 

 

 

PRESCRIBED BOOK(S): 

1. Adivi Reddy sv 1997. An introduction to extension education. Oxford & IBH Co.Pvt. 

Ltd. New Delhi 

2. Jayaraman R 1996. Fisheries Economics. Tamilnadu Veterinary and Animal Science 

University. Tuticorn 

3. Subba Rao N 1986. Economics of Fisheries. Daya publishing house, Delhi 

REFERENCES: 

1. Dewwett KK and Varma JD 1993. Elementary economic theory. S.chand, New Delhi 

2. Korakandy R 1996. Economics of Fisheries Mangement. Daya Publishing House, Delhi 

3. Tripathi SD 1992. Aquaculture Economics. Asian Fisheries Society, Mangalore. 
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GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
Practical’s – External: 

 

Time: 2 hrs.                                                       Total Marks: 25 

 

1. Identification of given sample                               : 6 marks 

2. Identification of given sample                               : 6 marks 

3.Identification (2)                                                   : 5 marks (2x2 1/2) 

4.Record                                                                  : 5 marks 

5.Viva voce                                                              : 3 marks 

 

 

Practical’s –  Internal  :                                          Total Marks: 25 

 

1.Assessment including viva voce                             : 6 marks 

2.Record                                                                : 6 marks 

3.Field note book                                                   : 5 marks 

4.Project                                                                : 8 marks 

 

 

GOVERNMENT DEGERR COLLEGE  

AVANIGADDA 

B.Voc.(Aquaculture) 

Semester-V 
 

 

Time: 2hrs                                                                         Max.Marks:25 

 

PRACTICAL MODEL PAPER 

 

I.                                                                                                                  10marks  

XI. `Identify                                                                   10marks 

XII. Record                                                                                                       5marks 

 

*** 

 

 

B.JAYA SAI 

Lecturer in Aquaculture 

G.D.C,AVNIGADDA 

9177678905 
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