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Department of Aquaculture 

 

1. Name of the Department/Section: AQUACULTURE 
This department aims at developing the manpower required for the ever growing 

aquaculture vindustry. The scientists from this department are actively engaged in 

finding scientific methods to produce better fish and shellfish varieties, improved fish 

feeds and aquaculture techniques that could be easily adopted by the fish farmers. The 

“lab to land” programmes are implemented with vigor and enthusiasm by the students of 

this department through the hands on training and experiential learning programme.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. About Department (About Department HISTORICAL PERSPECTIVE OF THE 

DEPARTMENT ) 

 

3. Academic Programmes: Provide the details of each doctoral programme as 

a. Doctoral Programmes 

Name of the programme: Aquaculture 

Semester 

No. 

Term No. Course 

No. 

 

Credits 

 

Title of the course offered by the 

department  

 

I  
AQC 601 2 + 1 = 3 

Advances In Aquaculture Production 

Systems 
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I  
AQC 605 1 + 1 = 2 

Fish And Shellfish Physiology And 

Endocrinology 

I  
AQC 603 2 + 1 = 3 

Aquaculture And Ecosystem 

Management 

II  AQC 602 2 + 1 = 3 Advances In Seed Production And 

Hatchery Management 

II  AQC 604 1 + 1 = 2 Aquatic Animal Health Management 

And Quarantine 

II  AQC 609 1 + 1 = 2 Applied Biotechnology 

III  AQC 691 1 + 0 = 1 Doctoral Seminar I 

III  AQC 692 1 + 0 = 1 Doctoral Seminar II 

IV  AQC 699 0+45 = 45 Doctoral Research 

V  AQC 699 0+45 = 45 Doctoral Research 

VI  AQC 699 0+45 = 45 Doctoral Research 

 

Course Curricula and syllabi:  

AQC 601: ADVANCES IN AQUACULTURE PRODUCTION SYSTEMS (2+1) 

Theory 

UNIT I 

An overview of aquaculture production systems: Present status, constraints and future 

perspectives of aquaculture production systems in India and the world. 

UNIT II 

Advances in design and construction: Hatcheries; Earthen ponds; Concrete tanks; Pens and 

cages; Rafts; Racks. 

UNIT III 

Aquatic plant production systems: Ornamental aquatic plants; microalgae and seaweeds; Long 

line production system. 

UNIT IV 

Aquaculture production management: Monitoring of water quality; feeding and monitoring, 

sampling and harvesting of finfishes and shellfishes. 

UNIT V 

Advances in farming systems: Enhancing carrying capacity; integrated farming systems; semi-

intensive and intensive culture systems; Recirculatory system; Flow-through system. 

UNIT VI 

Code of conduct for responsible and sustainable aquaculture. Cluster farming, Organic Farming, 

Satellite Farming and Co-operative farming. 

 

Practical 

Soil and water quality monitoring; Basic software packages for designing aquaculture systems; 

Preparing a model layout for advanced production system; Working out the economic feasibility 

of construction and maintenance of different fish production systems; Preparation of project 

proposal for fish production systems. 

 

AQC 602: ADVANCES IN SEED PRODUCTION AND HATCHERY MANAGEMENT 

(2+1) 

Theory 

UNIT I 

Reproductive biology of important fishers, crustaceans and molluscs. Anatomy and morphology 

of reproductive organs. Reproductive behaviour of fishes. Sex determination in fishes. 

UNIT II 

Reproductive endocrinology: Anatomy and physiology of endocrine glands. Biochemical 

characteristics of endocrine hormones. Role of endocrine hormone in reproduction. 
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UNIT III 

Brood stock management: Factors affecting the maturation and spawning of fin fishes and shell 

fishes. Nutritional and environmental requirement for brood stock. Nutritional and 

environmental manipulation for early maturation. Criteria for the selection of brood stock. 

Selective breeding strategies; Tagging; Transportation of brood stock. Natural and synthetic 

anaesthetics for transport. Vaccines and therapeutics for health management of brood stock. 

UNIT IV 

Induced Spawning: Biochemical characteristics of synthetic hormone analogues and their 

applications. Comparative evaluation of commercially available inducing agents. Artificial 

insemination in crustaceans and molluscs. Cryopreservation of gametes and embryos. 

UNIT V 

Seed production and hatchery technology: Advances in seed production of commercially 

important finfishes and shellfishes. Seed production of ornamental fishes. Artificial propagation 

of seaweeds. 

UNIT VI 

Hatchery management: Water quality management in hatcheries - Chemical, Physical and 

Biological approaches. Nutritional requirement of larvae and post larvae. Live feed culture. 

Nutritional enrichment of live feed. Formulation of artificial diets. Strategies to control diseases 

in hatcheries. Diagnosis, quarantine and seed certification. Use of Probiotics and 

Immunostimulants in hatcheries, SPF and SPR. Effluent treatment in 

Hatcheries. Seed transportation methods. 

Practical 

Insemination; Cryopreservation of fish and shellfish gametes; Project preparation for 

constructing hatchery; Quantitative and qualitative determination of fish gametes like sperm 

motility, viability, counts; Digital equipments in broodstock management; Methods to identify 

quality seeds - stress test, microscopic examination. 

 

AQC 603: AQUACULTURE AND ECOSYSTEM MANAGEMENT 2+1 

Theory 

UNIT I 

Aquaculture and ecosystem relationship: Ecosystems and productivity, biotic interaction within 

ecosystems and ecological homeostasis. 

UNIT II 

Climate: Weather elements of concern in aquaculture, Green house gases, global warming and 

their impact. 

UNIT III 

Impact of environment on aquaculture: Raw water source, physical and chemical characteristics, 

contaminants and pollutants (algae, pathogens, heavy metals, pesticides) and their effect on 

productivity. 

UNIT IV 

Impact of aquaculture on environment: Waste water discharge, its quality and quantity; impacts 

of effluents on ecosystems, chemical degradation of soil and water. 

UNIT V 

Environment monitoring: Problems and preventive measures of antibiotic and drug residues, 

salination of soil and water, Eutrophication, Environment impact assessment and environmental 

audit, Biosensors in aquatic environment, toxicity assessment, Ecolabelling and traceability. 

UNIT VI 

Environment management: Introduction of exotics and escape of farmed fish, Pathogens in 

aquatic environment, Safety of aquaculture products, Role of microbes in aquatic environment; 

assessment of probiotic impact in aquaculture. 

30 
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Practical 

Waste water analysis; Environment impact assessment; Environmental audit; Toxicity 

assessment studies; Ecolabelling and traceability; Isolation, enumeration and Identification of 

bacterial population; Physical and chemical characteristics of soil; Design and construction of 

effluent treatment plant. 

 

AQC 604: AQUATIC ANIMAL HEALTH MANAGEMENT AND QUARANTINE (1+1) 

Theory 

UNIT I 

Defence mechanism in fish and shellfish: Specific and non-specific defence mechanism, 

immunogenicity, immune cells, immune suppressant, ontogeny of immune system; cellular 

adaptation, pathogen specificity. 

UNIT II 

Disease diagnostics tools: Histopathological methods, tools used in different types of PCR, 

Immunoassay, Biochemical assay, Monoclonal and polyclonal based antibody assay, Electron 

microscopy, Serological techniques. 

UNIT III 

Disease prevention and therapeutics: Vaccines and bactericins, development of vaccines like 

DNA vaccine, adjuvants, etc; administration and mode of action of pathogen specific drugs, 

drug resistance, antiviral drugs, drug regulation in India, pharmacokinetics and 

pharmacodynamics, immunostimulants. 

UNIT IV 

Quarantine: Biosecurity principles, SPF and SPR, quarantine protocols, and facilities, 

broodstock and seed quarantine measures, Quarantine of Aquatic Animals and Premises. 

Practical 

Analysing and reporting legal problems relating to quarantine; Microscopic techniques; 

Immunisation techniques; Necropsy examination to study internal organs of fish; PCR; ELISA; 

Agglutination test; Gel electrophoresis; Histopathology; Determination of dosages of chemicals 

and drugs for treating common diseases. 

 

AQC 605: FISH AND SHELLFISH PHYSIOLOGY AND ENDOCRINOLOGY 

 1+1 

Theory 

UNIT I 

General physiology and endocrinology: Physiology of migration and behaviour, chemical nature 

of hormones, storage, release and control of hormones, serochemistry, structure and function of 

neuro-endocrine system, biotic and abiotic factors influencing homeostasis, ecophysiology, 

endocrine control of growth. 

UNIT II 

Nutritional and digestive physiology: Mechanism of chemo, electro and mechanorecption, 

gustation, digestive enzymes and isozymes, nutrient tansporters, gut microbial digestion, 

excretion. 

UNIT III 

Neurophysiology: Neurosecretory system in fishes, crustaceans and molluscs, neurotransmitters, 

ecdysis. 

UNIT IV 

Reproductive physiology: Maturation and spawning, spermatogenesis, oogenesis, yolk 

formation, mechanism of sex reversal. 

UNIT V 

Respiratory physiology: Structure and chemical composition of respiratory pigments, gas 

exchange concept, osmoregulation. 

UNIT VI 

Stress physiology: stress response, stress hormones, stress adaptation. 
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Practical 

Hormone assay –RIA (Radio Immuno Assay); Dissection of fin and shellfish to study endocrine 

glands; Histological techniques to study endocrine cells; Identification of moult stages; 

Serological analysis; Application of Electrocardiogram and respirometer. 

 

AQC 606 ADVANCES IN FISH GENETICS 2+1 

Theory 

UNIT I 

Scope of applied fish genetics: Inheritance of qualitative and quantitative traits in fish; 

chromosomal polymorphism. 

UNIT II 

Non chromosomal inheritance: Mitochondrial inheritance. 

UNIT III 

Chromosome manipulation: Gynogenesis and androgenesis; production of super-males and 

transgenic fish. 

UNIT IV 

Inbreeding and genetic drift: Estimation of genetic parameters. 

UNIT V 

Selective breeding: Qualitative and quantitative traits for selection, methods of selection- 

individual selection, mass selection, family selection and combined selection; Designing of 

breeding programmes. 

UNIT VI 

Genetic markers: Use of biochemical and molecular genetic markers in hybridization, selective 

breeding. 

UNIT VII 

Diallele crossing: Genetic improvement of particular trait (disease resistance) in fish. 

33 

UNIT VIII 

Chromosome banding techniques: C-banding, G-banding, NOR-banding, FISH. 

UNIT IX 

Genotoxicity assay: Comet assay, sister chromatid exchange, MNT, etc. 

Practical 

Chi-square test; Estimation of heritability and repeatability; Assessment of genetic gain through 

selection; Calculation of selection differential; Calculation of selection response; Estimation of 

inbreeding coefficient and path coefficient; Karyotypic studies; C-banding (hetero chromatin 

banding); NOR- banding (nucleolar organizer region banding); G- banding (Giemsa banding); 

Ploidy determination methods. 

 

AQC 607: INTENSIVE FARMING SYSTEMs FOR TILAPIA AND CATFISHES 1+1 

Theory 

UNIT I 

Intensive Farming Systems: Status and future prospectus of catfishes and tilapia in India, Need 

for intensification, Development of intensive farming. Disease and its control, constraints in 

intensive farming. 

UNIT II 

Catfish: Commercially important catfishes, Different culture systems, Means of intensifying 

catfish culture, polyculture of catfish with other species, Water quality management in catfish 

culture, feeds and feeding, Economics of culture. 

UNIT III 

Tilapia: Commercially important tilapia, Different culture systems, Means of intensifying tilapia 

culture, polyculture of tilapia, Water quality management in tilapia culture, feeds and feeding, 

Techniques of sex reversal in tilapia, mass production of monosex seed and hybrids, Production 

of red tilapia, Economics of culture. 
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Practical 

Study of aerators and blowers; Experience in breeding and culture of catfish; Experience in 

breeding and culture of tilapia; Seed production of catfish and tilapia; Formulation of feeds for 

catfish and tilapia; Stocking density manipulation and fish production; Economics of intensive 

farming of catfish and tilapia. 

 

AQC 608: AQUACULTURE DEVELOPMENT PLANING AND MANAGEMENT 1+1 

Theory 

UNIT I 

Importance, principles and processes in developing aquaculture programmes; Planning for 

sustainable development; Types of planning; Planning strategies at various levels - Top down 

and bottom up approaches. Role and relevance of Panchayati Raj institutions in aquaculture 

development; Plan allocation and performance of FFDA, BFDA and other 

aquaculture related programmes over the different plan-periods in India.  

UNIT II 

Project preparation and project appraisal in terms of social benefit analysis, shadow prices; 

Project management techniques - PERT and CPM; Logical framework approach (LFA), 

Stakeholder analysis; Participatory Monitoring and evaluation (PROME); People‟s participation 

in aquaculture programmes, significance, importance and approaches . 

UNIT III 

Critical analysis of aquaculture and rural development programmes; design, operation, 

institutional mechanism and socio-cultural and economic impact of programmes such as 

NREGA; labour market relations; Fisheries development vis-à-vis fisheries for development; 

Livelihood Frameworks. 

Practical 

Need assessment, setting objectives, developing plan of work, Success indicators, Impact 

assessment of aquaculture development programmes, SWOT analysis; Exercises on PERT and 

CPM. Fisheries and Aquaculture policies of select countries; Study visits to selected aquaculture 

project areas – FFDA/ BFDA/ SAUs/ICAR institutes. 

 

AQC 609: APPLIED BIOTECHNOLOGY 1+1 

Theory 

UNIT I 

Introduction: Scope of biotechnology in fisheries and aquaculture research. 

UNIT II 

Transgenics: Principles of transgenic technology and its application in fisheries. 

UNIT III 

Feed biotechnology: Probiotics, single cell proteins, Nutraceuticals. 

UNIT IV 

Recombinant proteins of commercial importance: enzymes, hormones, 

bioactive compounds, therapeutic proteins. 

UNIT V 

Biotechnological approaches in environmental management: Bioremediation, biosensors, 

biofouling, treatment of waste water. 

UNIT VI 

Anti microbial Peptides and their applications. 

UNIT VII 

Vaccination in fishes- DNA vaccines, sub UNIT vaccines and Biofilm Vaccines. 

UNIT VIII 

Applications of biotechnological tools: Recombinant DNA, Monoclonal antibodies, Cell lines 

and stem cell culture, DNA markers and MAS. 

UNIT IX 

Biotechnological instrumentation in Aquaculture. 
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Practical 

Cell culture and cell lines; Development of hybridoma and production of 

monoclonal antibodies; Collection, handling and observation of gametes of 

finfish and shellfish; Preparation of chromosomes from embryos and young 

fish; Ploidy determination by RBC measurement and chromosome 

numbers; Gene transfer experiments: northern blotting and southern 

blotting for integration and expression of transgenes. 

 

b. Masters Programmes 

1) Discipline: Aquaculture 

Name of the programme:  

Semester 

No. 

Term No. Course 

No. 

 

Credits 

 

Title of the course offered by the 

Department  

 

I  AQC  501 2 + 1 = 3 Sustainable  Aquaculture 

I  AQC  502 2 + 1 = 3 Soil  and  Water  Quality  Management  

in  Aquaculture 

I  AQC  503 2 + 1 = 3 Nutrition  and  Feed  technology 

I  AQC  510 2 + 1 = 3 Freshwater Aquaculture 

II  AQC  504 2 + 1 = 3 Aquatic  Animal  Health  Management  

II  AQC  505 2 + 1 = 3 Seed  Production  and  Hatchery  

Management  of  Finfishes 

II  AQC  506 1 + 1 = 2 Seed  Production  and  Hatchery  

Management  of  Shellfishes 

III  AQC  591 1+0 = 1 Master‟s  Seminar 

 

Course Curricula and syllabi:  

AQC 501 : SUSTAINABLE AQUACULTURE ( 2+1) 

Theory 

UNIT I 

Present scenario and problems: Trends in global and Indian aquaculture; different farming 

systems; intensive systems and constraints - environmental degradation and disease outbreaks. 

UNIT II 

Sustainability and development: Systems approach and its application in aquaculture with 

special reference to resource-poor systems; Role of aquatic resources in food and nutrition; 

Aquatic resource and livelihood systems. 

 

 

UNIT III 

Environmental issues: Exotic species introduction; escapement; contamination of indigenous 

gene pool; salinization of soil and water; environmental impact; over exploitation of wild stocks; 

mangrove deforestation. 

UNIT IV 

Socio-economic issues: Conflicts over water and land use; conflicts of interest between aqua 

farmers and fishermen; resistance from local public; anti-dumping duties. 

UNIT V 

Strategies for sustainability: Sustainability concept; food security; bio-security; organic farming; 

integrated farming; responsible aquaculture; rotational aquaculture; bioremediation; role of 

biotechnology, traceability. Application of renewable energy in aquaculture - solar energy, wind, 

and tidal energy, Seed certification, Sustainable use of antibiotics. 

UNIT VI 

Economic viability: export vs. domestic marketing, value addition. 
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UNIT VII 

Guiding principles to sustainable aquaculture development: Coastal Aquaculture Guidelines 

Source Book, FAO Code of Conduct for Responsible Fisheries; Holmenskollen Guidelines for 

Sustainable Aquaculture. 

Practical 

Visit to conventional aquafarm to see the management of used water; Survey on environmental 

impact nearby aquaculture farms; Setting model for sustainable aquaculture (organic farm, 

integrated farm); Applications of remote sensing and GIS (geographical information system); 

Economic evaluation of aquaculture practices. 

 

AQC 502: SOIL AND WATER QUALITY MANAGEMENT IN AQUACULTURE 2+1 

Theory 

UNIT I 

Soil and water interaction: Physical and chemical properties of soil and water, Productivity vs 

nutrient quality and quantity of soil and water; aquatic microorganisms and their role in carbon, 

nitrogen, phosphorus and sulphur cycles and impact on aquatic habitats and species. 

UNIT II 

Soil and water quality monitoring: soil and water quality standards; soil and water quality 

monitoring and management. 

UNIT III 

Fertilizers and manures: Different kinds of fertilizers and manures, fertilizer grade, source, rate 

and frequency of application, Biofertilizers, Use of treated sewage for pond fertilization, 

Ecological changes taking place after fertilizing, Primary production, degradation of molecules 

in aquatic environment, Utilization of bioactive compounds by 

microorganisms. 

UNIT IV 

Soil and water quality management: Cat clay/pyrite soil, seepage, water treatment, water 

filtration devices, aeration, chlorination, ozonization and UV radiation, Algal bloom control, 

eutrophication, Aquatic weed management, Waste water treatment practices, Water quality 

management in hatcheries, Waste discharge standards, Role of microorganisms in fish 

production, fish health and fish safety; Microbial load and algal blooms. 

Practical 

Equipment used in soil and water analysis; Soil sampling, determination of soil moisture and 

bulk density; pond filling, analyses of mud acidity and soil texture; Measurements of 

temperature, pH, conductivity, salinity, transparency, turbidity and solids; Analyses of dissolved 

oxygen, alkalinity and hardness, phosphorus, nitrogen; Estimation of primary productivity and 

chlorophyll; Application of fertilizers and pond liming; Analysis of toxic elements; Microbial 

techniques; Visit to effluent treatment plant; Design and operation of biological filters. 

 

AQC 503: NUTRITION AND FEED TECHNOLOGY 2+1 

Theory 

UNIT I 

Fish nutrition: Principles of fish nutrition and terminologies, nutritional requirements of 

cultivable finfish and shellfish: larvae, juveniles and adults. 

UNIT II 

Nutritional biochemistry: Classification, nutrient quality and evaluation of proteins, lipids and 

carbohydrates. 

UNIT III 

Role of nutrients: amino acids, fatty acids, proteins, lipids, carbohydrates, vitamins and 

minerals. 

UNIT IV 

Nutritional bioenergetics: Fish as an open thermodynamic system, Energy requirement of fishes, 

protein to energy ratio, digestible energy, nitrogen balance index, protein sparing effect, high 
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energy feeds, isocaloric diets, Optimal foraging theory, Mathematical modelling of ingestion, 

Metabolic rate, Energy budgets, Energetic efficiency of fish production. 

UNIT V 

Nutritional physiology: Digestion, accretions and nutrient flow, Factors affecting digestibility. 

UNIT VI 

Nutritional pathology: Antinutritional factors and antimetabolites, microbial toxins, methods of 

elimination, nutrient deficiency and symptoms. 

UNIT VII 

Feed Resources: Nutritional value of feed ingredients and live feed, Contribution from natural 

food to nutrient requirements of fish, Feed additives (attractants, growth stimulants and 

probiotics and binders), and Feed resources assessment. 

UNIT VIII 

Feed Manufacture: Feed formulation and processing, On-farm feed manufacture, Commercial 

feed manufacture, Feed storage. 

UNIT IX 

Feeding Practices: Supplementary feed–theory and practice, complete diet - theory and practice, 

Feeding methods and scheduling, ration size, feed performance and economics. 

Practical 

Formulation and preparation of a balanced fish feed; Feeding trials; Proximate analysis- 

moisture, crude protein, crude lipid ,ash , acid insoluble ash content of feed; Estimation of crude 

fibre, nitrogen free extract, calcium and phosphorus content of feed; Estimation of protein and 

lipid quality; Determination of gross energy content of feed and feed ingredients; Determination 

of the digestibility of feed using markers; Estimation of FCR 

from feeding trials and preparation of feeding table; Estimation of growth parameters from 

feeding trials; Analysis of mycotoxins from feed ingredients/feed; Gut content analysis to study 

artificial and natural food intake. Visit to feed manufacturing units. 

 

AQC 504: AQUATIC ANIMAL HEALTH MANAGEMENT 2+1 

Theory 

UNIT I 

Basics of fish and shellfish health management: Host-pathogen-environment relationship, 

Management of culture systems, Environmental stress. 

UNIT II 

Defence system in fish and shellfish: Defence systems in fish, innate and acquired immunity, 

inflammation response to diseases. Antibody and cell mediated immunity in fish and shellfish. 

UNIT III 

Parasitic and mycotic diseases: General characteristics, Epizootiology, Diagnosis, Life cycle, 

Prevention and treatment. 

UNIT IV 

Infectious bacterial and viral diseases: General characteristics, Epizootiology, Diagnosis, 

Prevention and treatment. 

UNIT V 

Non-infectious Diseases: Nutritional diseases, water, soil, environmental parameters and their 

effects on fish health. Disease in hatcheries and growout systems. 

UNIT VI 

Techniques in health management: Microbiological, haematological, histopathological, 

immunological and molecular techniques. Disease surveillance and reporting. 

UNIT VII 

Disease control and management: Environment management, chemotherapeutic agents, host 

management, prophylaxis- vaccines, adjuvants, immunostimulants and probiotics. Use and 

abuse of antibiotics and chemicals in health management. Fish health and quarantine systems. 

Seed certification, SPF and SPR stocks - development and applications. 
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Practical 

General procedures for disease diagnosis; Taxonomy and identification of fish parasites; 

Sampling, preparation of media and culture of pathogenic bacteria; Techniques for bacterial 

classification; Histological techniques for disease diagnosis; Molecular and immunological 

techniques; Biochemical tests; PCR; ELISA; Agglutination test; Challenge tests; Purification of 

virus; Stress related study of fish and shellfish; Disease treatments. 

 

AQC 505: SEED PRODUCTION AND HATCHERY OF FINFISHES 2+1 

Theory 

UNIT I 

Introduction: History, constraints and current status of natural seed collection and hatchery seed 

production. 

UNIT II 

Reproductive biology: Physiology and morphology; Molecular and physiological basis of 

reproduction, Overview of current developments in reproductive biology. 

UNIT III 

Gamete maturation and development: Spermatogenesis and oogenesis, Hormonal pathways and 

mode of control. 

UNIT IV 

Environmental and endocrine control of reproduction: Reproductive cycles, Seasonality 

(Photoperiod, change in water quality and quantity, temperature, lunar cycle, etc.), 

Environmental and exogenous hormonal stimuli. 

UNIT V 

Induced spawning: Methods of natural and artificial fertilization, GnRH and Linpe models, 

evaluation of milt and egg, cryopreservation technique, use of different synthetic hormones and 

analogues for induced spawning, Egg staging, Stripping and fertilization. 

UNIT VI 

Hatchery technology for different species: Indian major and minor carps, Exotic carps, 

Catfishes, Tilapia, Masheer, Trout, etc. 

UNIT VII 

Marine fish seed production: Seabass, milkfish, mullets, sea breams, rabbitfish, grouper, 

yellowtail, eel, cobia, etc. 

UNIT VIII 

Hatchery design and management: Criteria for site selection of hatchery and nursery, Design and 

function of incubators, Jar hatchery, Chinese hatchery and other hatchery systems- design and 

operation, hatchery protocols, larval rearing stages, rearing technology, packaging and transport 

of seed. 

UNIT IX 

Seed supply in aquaculture: Relationship between fry supply and grow-out, Macro-planning of 

fry production to stimulate grow-out, Marketing and economics of fish seed. 

Practical 

Study of gonadal development in carps and other cultivable finfishes; Identification of carp and 

catfish seed; Collection and identification of cultivable brackishwater finfish seed; Packing and 

transportation of cultivable finfish seed; Induced breeding of fishes through various inducing 

agents; Evaluation of carp milt and egg; Design and operation of Chinese hatchery; Preparation 

of brood and larval feed for different cultivable finfish; Rearing of carp spawn and fry; Visit to 

different finfish hatcheries. 

 

AQC 506: SEED PRODUCTION AND HATCHERY MANAGEMENT OF 

SHELLFISHES 1+1 

Theory 

UNIT I 

Introduction: Current status; problems and prospects. 
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UNIT II 

Seed resources: Site selection and techniques of collection; identification and segregation of 

shellfish seed. 

UNIT III 

Reproductive biology: Gonad anatomy, endocrinology and reproductive mechanisms in prawns, 

shrimps, crabs, lobsters, mussels, oysters, scallops and clams; age at first maturity; factors 

affecting maturation and spawning. 

UNIT IV 

Broodstock: availability; improvement; nutritional requirements; transport; captive rearing and 

maturation; induced spawning; physical and chemical inducing agents; physiology and 

techniques of eyestalk ablation. 

UNIT V 

Seed production: Seed production of commercially important prawns, shrimps, crabs, lobsters, 

mussels, edible oysters, pearl oyster, scallops, clams and sea cucumber. 

UNIT VI 

Hatchery technology and management: Site selection and facilities required; culture and use of 

different live feed in shellfish hatcheries; larval diseases and their management; different 

chemicals and drugs used; water quality and feed management; Hatchery standards and 

biosecurity; sanitary and phytosanitary (SPS) measures; better management practices (BMPs); 

packaging and transport of seed. 

UNIT VII 

Economics of seed production. 

Practical 

Layout and design of prawn and shrimp hatcheries; Study of gonad development in different 

cultivable crustaceans and molluscs; Collection and identification of shellfish seed; Packing and 

transportation of shellfish seed; Eyestalk ablation technique; Identification of larval stages of 

shrimp, prawn, crab, mussel and oyster; Culture techniques of microalgae and other live feed 

used in shellfish hatcheries; Artemia hatching technique; Visit to different shellfish hatcheries; 

Economic analysis of shellfish hatcheries. 

 

AQC 507: APPLIED GENETICS IN AQUACULTURE 2+1 

Theory 

UNIT I 

Introduction: Origin and advancement in genetics; physical basis of heredity; genetic correlation, 

domestication and local adaptation. 

UNIT II 

Chromosome manipulation: Ploidy induction methods - triplody and tetraploidy, advantages and 

disadvantages of polyploids, androgenesis and gynogenesis. 

UNIT III 

Sex determination: Sex differentiation and sex reversal in fishes, sex control and its role in 

aquaculture. 

UNIT IV 

Selection: Scope, application and methods of selection, marker assisted selection-biochemical 

and molecular markers. Molecular tools for stock differentiation for selection. 

UNIT V 

Hybridization: Heterosis, hybrid vigour, introgression. 

UNIT VI 

Inbreeding: Methods of estimation, inbreeding depression and consequences, measures to reduce 

inbreeding in hatcheries. 

UNIT VII 

Conservation genetics: Genetic resources of India and conservation, endangered species, 

cryopreservation of fish gametes. 

UNIT VIII 
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Cytogenetics: Importance and karyotyping. 

UNIT IX 

Fish breeding: History and advancement of fish breeding, mode of reproduction, basic breeding 

methods and breeding programmes and goals. 

UNIT X 

Genetic management strategies: Environmental impacts, Lessons from the green revolution, 

Bioprospecting, GMOs and their detection. 

Practical 

Estimation of gene and genotype frequencies; Exercises on Hardy- Weinberg equation; 

Estimation of inbreeding coefficient; Protocol of androgenesis and gynogenesis; Protocol of 

cryopreservation of milt; Karyotypic studies; Isolation of DNA from fish blood. 

 

AQC 508: NON-FOOD AQUACULTURE 1+1 

Theory 

UNIT I 

Aquarium fish trade: Present status; potential; major exporting and importing countries; species-

wise contribution of freshwater and marine fishes; contribution of culture and capture; marketing 

strategies; anesthetics, packing and transportation. 

UNIT II 

Breeding techniques: Reproductive biology, captive breeding and rearing of freshwater, 

brackishwater, marine ornamental fishes and invertebrates. 

UNIT III 

Aquarium keeping: Design and construction of tanks; species-wise tank size requirement; 

heating, lighting, aeration and filtration arrangements; decorations used; common aquarium 

plants and their propagation; Feed, health and water quality management; prophylaxis; 

quarantine. 

UNIT IV 

Value addition: Colour enhancement; genetic manipulation and production of new strains; 

hybrids; acclimatization strategies for marine ornamental fish to freshwater. 

UNIT V 

Pearl Production: Overview of pearl trade, pearl oysters and mussels of commercial importance; 

anatomy, biology and seed production, techniques of implantation, method of rearing and 

harvesting of pearl, Mable pearl production, processing and quality evaluation of pearls, pearl 

production by tissue culture. 

UNIT VI 

Bait fish culture: Scope and importance, bait fish species (minnows, silver heads, etc.), farming 

practices. 

UNIT VII 

Ornamental aquatic plants: Propagation methods, nutrient and environmental requirement, 

cropping methods, packing and transport. 

Practical 

Identification of common freshwater aquarium fishes and breeding trials of selected freshwater 

fishes; Identification of common brackish water and marine aquarium fishes; Aquarium 

fabrication, setting and maintenance; Preparation of powdered and pelleted feed for ornamental 

fishes; Visit to ornamental fish farms; Study of bacterial, viral, fungal diseases of ornamental 

fishes and their control; Prophylactic and quarantine measures; Nuclei implantation in pearl 

oyster; Identification of ornamental aquatic plants. 

 

AQC 509: COASTAL AQUACULTURE 2+1 

Theory 

UNIT I 

Introduction: An overview of the status of coastal aquaculture; Present trend and scope in India. 

UNIT II 
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Different farming systems: Cage and pen culture – type, site selection, construction, 

specifications for different species; Raft and rack culture – site selection, design and 

construction. 

UNIT III 

Important cultivable finfishes: Distribution, biology, seed collection, nursery rearing, culture 

techniques, problems and prospects (seabass, milkfish, mullets, pearlspot, sea breams, rabbitfish, 

grouper, yellowtail, eel, cobia, salmon, flatfish). 

UNIT IV 

Culture of marine molluscs and echinoderms: Present status and scope in India, Species cultured 

(mussels, oysters, pearl oysters, scallops, clams, cockles, abalones, sea cucumber) distribution, 

biology, practices followed in India, farming methods - off-bottom and on-bottom culture; 

Problems and prospects. 

UNIT V 

Culture of crustaceans: Shrimp farming: systems of farming – extensive, semi-intensive and 

intensive; site selection, infrastructure requirement, design and construction of culture systems, 

pond preparation, stocking, feed and water quality management, disease prevention and 

treatment; harvesting and handling; freshwater farming of tiger shrimp, shrimp farming in 

undrainable ponds, low and zero water exchange systems; Mud crab fattening, production of 

soft-shell crabs; Lobster culture; Crayfish culture. 

UNIT VI 

Seaweed culture: Major seaweed species of commercial importance; methods of culture; 

farming of agar, algin, carrageenan yielding species; emerging trends in their farming in open 

seas; Integration with other farming systems. 

Practical 

Identification of cultivable marine and brackishwater finfish and shellfish; Identification of 

cultivable seaweeds; Designing of different farming systems – cages, pens, rafts and racks; Visit 

to coastal aqaufarms. 

 

AQC 510: FRESHWATER AQUACULTURE 2+1 

Theory 

UNIT I 

Introduction: Present status, problems and scope of fish and prawn farming in global and Indian 

perspective. 

UNIT II 

Aquaculture systems: Extensive, semi-intensive and intensive culture of fish, Pen and cage 

culture in lentic and lotic water bodies, polyculture, composite fish culture. 

UNIT III 

Fish farming: Nursery and grow-out, pond preparation, stocking, feeding and water quality 

management in the farming of major and minor carps, magur, singhi, murrels, tilapia, pangasius, 

freshwater turtle, etc.; Stunted seed production and culture practice. 

UNIT IV 

Freshwater prawn farming: Monoculture practice of prawn in ponds, all male culture and its 

advantages, polyculture with carps, prawn farming in inland saline soils. Nursery rearing, sex 

segregation, pond preparation, stocking, feeding and water quality management, disease 

prevention and treatment; harvesting and handling. 

UNIT V 

Integrated farming systems: Design, farming practices, constraints and 

economics of IFS of fish with paddy, cattle, pig, poultry, duck, rabbit, etc. 

UNIT VI 

Wastewater-fed aquaculture: Water treatment methods, species selection, culture practices, 

harvesting and depuration process. 

UNIT VII 

Economics of different fish farming systems. 
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Practical 

Identification of commercially important cultivable fish and prawn species; Assessment of seed 

quality- stress test; Calculating carrying capacity of pond and stocking density; Check tray 

assessment and feed ration calculation; Sampling procedure and growth assessment; Lime and 

fertilizer requirement calculations; Farm visits; Modeling of different culture systems. 

 

AQC 511: LARVAL NUTRITION AND CULTURE OF FISH FOOD ORGANISMS 1+1 

Theory 

UNIT I 

Larval nutrition: Larval stages, nutritional requirements of fish and shellfish larvae, quality 

requirements of larval feeds (particle size, digestibility), natural food and its importance in 

aquaculture, nutritional quality of commonly used fish food organisms, bioenrichment, 

biofilm/periphyton and its use, culture of single cell proteins and their nutritional quality, 

formulation and preparation of artificial feeds for larval rearing, 

microparticulate diets. 

UNIT II 

Fish food organisms: Bacterioplankton, phytoplankton and zooplankton and their role in larval 

nutrition. 

UNIT III 

Mass culture techniques: Methods of collection, maintenance and rearing of fish food 

organisms, Different media used in culture, Mass culture of fish food organisms and their 

application in hatcheries, culture of important microalgae, rotifers, artemia, cladocerans, 

copepods, oligochaetes, nematodes and insect larvae. 

Practical 

Collection, identification and isolation of live food organisms using various techniques; 

Preparation of various culture media; Preparation and maintenance of stock microalgal culture; 

Preparation of artificial feed for rearing finfish and shellfish larvae; Mass culture of microalgae; 

Mass culture of cladocerans, copepods and rotifers; Culture of Artemia nauplii, infusoria – 

freshwater and marine; Culture of earthworms and chironomid larvae. 

 

AQC 512: AQUACULTURE ENGINEERING 2+1 

Theory 

UNIT I 

Introduction: Technical components of farm designing, future trends in aquaculture engineering. 

UNIT II 

Aquaculture facilities: Planning process, site selection and evaluation, design, components and 

construction of tanks, ponds, cages and hatcheries. 

UNIT III 

Water intake and outlet: Pipe line, water flow and head loss, pumps. 

UNIT IV 

Water treatment: Equipment used for water treatment, filters, ultraviolet light, ozone, heating 

and cooling and other processes of disinfection. 

UNIT V 

Aeration and oxygenation: Design and fabrication of aerators, oxygen injection system 

UNIT VI 

Recirculation and water use system: Definition, components and design. 

UNIT VII 

Feeding system: Different types of feeding equipment, feed control systems, dynamic feeding 

systems. 

UNIT VIII 

Instrumentation and monitoring: Instruments for measuring water quality. 
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Practical 

Visit to aqua farms; Contour survey and mappings; Evaluation of performance of seepage 

controlling devices; Designing of fresh and brackish water fin and shellfish farms; Designing of 

fresh and brackish water fin and shellfish hatcheries; Estimation of construction cost of FRP and 

cement hatchery units, inlets, outlets, sluice gate, monks, hatchery sheds, supply channel and 

drainage systems, gravitational flow; Design and construction of effluent treatment plant for 

hatchery; Evaluation of capacity of aeration devices. 

 

b. Master’s Programme 

2) Discipline: Aquaculture Nutrition 

Name of the programme:  

Semester 

No. 

Term No. Course 

No. 

 

Credits 

 

Title of the course offered by the 

Department  

 

I  FNB  501 2 + 1 = 3 Fish Nutrition 

I  FNB  502 2 + 1 = 3 Fish Biochemistry 

I  FNB  504 2 + 1 = 3 Nutritional Energetics 

II  FNB  503 2 + 1 = 3 Feed Formulation and Feed Technology 

II  FNB  505 1 + 1 = 2 Nutritional Requirements and Feeding 

Management 

II  FNB  506 1 + 1 = 2 Feed  ingredients  and  Additives 

II  FNB  508 1 + 1 = 2 Digestive Physiology 

II  FNB  512 1 + 1 = 2 Vitamin  and Mineral Nutrition 

III  FNB  591 1 + 0 = 1 Master‟s  Seminar 

 

FNB 501: FISH NUTRITION              2+1 

Theory 

UNIT I 

Protein nutrition of fish and shellfish: Introduction, function and metabolism of protein, amino 

acids and their classification, specificfunction, protein deficiency symptoms, evaluation criteria 

of dietary protein. 

UNIT II 

Lipid nutrition: Introduction, function, metabolism, Fatty acids and their classification, specific 

functions of essential fatty acids, deficiency symptoms, evaluation of lipid quality. 

UNIT III 

Carbohydrate nutrition: Introduction, function, metabolism, improvement of carbohydrate 

utilization by fish. 

UNIT IV 

Vitamin and mineral nutrition: Introduction, classification, source, functions, deficiency 

symptoms. 

UNIT V 

Energy nutrition: Definition, energetics, expression of energy value of feed (gross energy, 

digestible energy, metabolizable energy, net energy), partitioning of energy, protein energy ratio. 

UNIT VI 

Larval nutrition: Importance of live feed and artificial feed, Different types of feed available for 

larvae, constraints and scope; Larval gut morphology and mode of nutrition. 

UNIT VII 

Brood stock nutrition: Nutrients required for reproduction, egg and sperm quality. 

UNIT VIII 

Feed additives: Classification, function, and specific use for economic and quality fish and 

shellfish production. 
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Practical 

Identification of common feed ingredients; Proximate analysis: Moisture, Crude Protein, Crude 

Lipid, Ash, Acid insoluble ash, Nitrogen free extract of feed fish tissue, Fatty acid analysis, 

Calcium, Phosphorus content of feed. 

 

FNB 502:  FISH BIOCHEMISTRY        2+1 

Theory 

UNIT I 

Carbohydrates: Definition, classification and biological significance; Chemical reactions; 

stereoisomerisms and mutarotation, structure and properties of monosaccharides, disaccharides, 

polysaccharides and mucopolysaccharides. 

UNIT II 

Proteins: Definition, classification, biological significance; Structure: primary, secondary, 

tertiary and quaternary; denaturation. Amino acids: Structure, classification, acid-base 

properties, stereoisomerisms and chemical reactions. 

UNIT III 

Lipids: Definition, classification, biological significance. Fatty acids: structure, properties and 

chemical reactions; steroids; saponification and iodine number, peroxide value of fats. 

Phospholipids: Structure, properties and functions; prostaglandins, PUFA (polyunsaturated fatty 

acids). 

UNIT IV 

Nucleic acids: Structure, functions and properties. Structure of purines, pyrimidine; DNA and 

RNA; different type of DNA and RNA, Watson and Crick model of DNA. 

Practical 

Extraction and purification of tissue proteins and lipids. Isolation, purification and 

characterization of nucleic acids from tissue extract. Qualitative and quantitative analysis of 

proteins, lipids, carbohydrates and nucleic acids. Quantitative estimation of biomolecules by 

spectrophotometric methods. 

 

FNB 503:  FEED FORMULATION AND FEED TECHNOLOGY          2+1 

Theory 

UNIT I 

Feed formulation: General principles, different steps of feed formulation, classification of feed 

ingredients; Energy and protein sources; Evaluation of ingredient quality. 

UNIT II 

Methods of feed formulation -Pearson‟s method, quadratic equation, linear programming, 

limitations. 

UNIT III 

Types of feed: Dry (pellets, flakes, powdered, micro-encapsulated, microbound and micro-

coated diets) and non-dry. 

UNIT IV 

Feed manufacturing units and processes: Pulverizer, grinder, mixer, pelletizer, crumbler, drier, 

Extruder/ Expander, Vacuum coater, fat sprayer. 

UNIT V 

Feed storage: Hydro-stability of feed and their storage; Prevention of spoilage from rancidity, 

fungus and associated toxins; Fish disease vectors in feed and quality control; Feed value in 

relation to processing; Use of natural and synthetic carotenoids: Feed additives. 

UNIT VI 

Computerized least cost formula and criterions for aquafeed formulation; Enzyme based fish 

feeds and their role. 

UNIT VII 

Feed economics and evaluation criteria: FCR, PER, NPU, EAAI, chemical score, biological 

value. Aqua feed industries in India. 
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Practical 

Feed formulation exercise; Processing of the ingredients, formulation and preparation of 

isocaloric and isonitrogenous feeds; Preparation of feeds with various binders in order to 

determine their hydro-stability; Estimation of trypsin inhibitors, Tannin and HCN in the feed 

ingredients; Determination of vitamin C and carotenoids in feeds; Preparation of mineral and 

vitamin premix. 

 

FNB 504 : NUTRITIONAL ENERGETICS           2+1 

Theory 

UNIT I 

Introduction to nutritional energetics: Energy budget equation, energy flow in fish and shellfish; 

Gross energy, digestible energy, metabolizable energy, net energy, heat increment; Factors 

influencing ingestion, absorption, excretion, respiration, and metabolism and their effect. 

UNIT II 

Energy requirement: Energy requirement of fish and factors influencing it; Estimation of energy 

content of feed components based on chemicals composition, indirect and direct methods. 

UNIT III 

Production and growth : Relationship between feeding and growth; energy exchange in 

biological system; Methodology for estimating maintenance requirement; growth and 

reproduction; limitation and prospective of bioenergetics. 

UNIT IV 

Carbohydrate metabolism: Glycolysis - overview, key structures and reactions, control of 

glycolysis; TCA cycle: different steps, stoichiometry and control of cycle; Alternate pathways of 

carbohydrate metabolism: pentose phosphate pathway and gluconeogenesis, glycogen 

metabolism, regulation of blood glucose. 

UNIT V 

Lipid metabolism: Fatty acid oxidation and biosynthesis, Generation of acetyl CoA, 

NADH/NADPH and FADH2, oxidation of unsaturated fatty acids; control of fatty acid 

metabolism, oxidative phosphorylation: redox potential, respiratory chain and its enzyme 

system, ATP synthesis. 

UNIT VI 

Protein and amino acid metabolism: Oxidative degradation of amino acids, transmission and 

deamination, ammonia carriers and excretion; biosynthesis of non-essential amino acids. 

UNIT VII 

Intermediary metabolism: Integration of carbohydrate, lipid and protein metabolism. 

Practical 

Estimation of gross and digestive energy of feed and feed ingredients; Estimation of digestibility 

of nutrients, Bomb- calorimetry; Energy budget equation based on experiential data supplied; 

Determination of standard metabolism in fish; End product estimation of aerobic and anaerobic 

carbohydrates metabolism; Enzyme assay of LDH, aminotransferases, acid phospatase, protease 

and nucleases; Fatty acid analysis of fish lipids. 

 

FNB 505:  NUTRITIONAL REQUIREMENT AND FEEDING               1+1 

MANAGEMENT 

Theory 

UNIT I 

Experimental diets: Reference diet, purified and semi-purified diet. Methods for studying 

nutritional requirements in finfish and shellfish; Nutrient requirements of warm water and cold 

water fish and shellfish, larvae and broodstock of commercially important shellfish and finfish; 

Requirement of essential and non-essential amino acids and essential fatty acids; Factors 

affecting nutritional requirements of fish and shellfish. 

UNIT II 

Body composition of fish and shellfish; Nutritive value of live feed. 
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UNIT III 

Growth evaluation: FCR, absolute growth, relative growth. SGR, % weight gain. 

UNIT IV 

Feed influence on body composition and quality; Effect of rations on fecundity and egg quality. 

UNIT V 

Feeding devices, ration size/feeding rate, feeding frequency, restricted feeding and 

compensatory feeding; Nutritional studies and the problem of applying research findings to 

farming systems. 

UNIT VI 

Designing of nutritional experiments: Analysis of experimental data employing complete 

Random Block Design (CRD), Random Block Design (RBD), t- test and analysis of variance; 

Experimental culture systems. 

Practical 

Determination of food intake in fry and fingerlings to ascertain the ration. Purified diet for a 

fish/prawn to determine protein and lipid requirements. Estimation of growth parameters for 

biological evaluation. Measures of protein quality. (FCR, PER, NPU, B.V). Mineral mixtures 

and vitamin premix and exercise on feeding. 

 

FNB 506 : FEED INGREDIENTS AND ADDITIVES                               1+1 

Theory 

UNIT I 

Introduction: National and international scenario; present production trend and future 

requirements of feed ingredients. 

UNIT II 

Ingredient classification: Conventional feed ingredients - protein sources, energy sources; 

Unconventional feed ingredients - by-products of agroindustry, slaughter house, fruit processing 

units, seafood industry and forest; Single cell proteins; leaf protein concentrates, gluten meal and 

grain by-products. 

UNIT III 

Proximate composition; International coding of feed ingredients; Amino acid profile. 

 

 

UNIT IV 

Anti-nutritional factors: Methods of detection and detoxification. 

UNIT V 

Feed Processing: Methods; effect of processing on nutritional quality and utilization. 

UNIT VI 

Storage and quality control: Storage methods; effect of storage on ingredient quality; Factors 

affecting quality of ingredients; toxins. 

Practical 

Proximate composition; Estimation of Tannin, Protease inhibitors, HCN, Aflatoxin, Available 

lysine; Storage studies. 

 

FNB 507 : NUTRITION AND FEEDING IN CRUSTACEANS          1+1 

Theory 

UNIT I 

Nutritional requirements: Protein, carbohydrate, lipid, vitamin, mineral, essential amino acid, 

fatty acid and energy requirements; Requirement changes during various life stages; Methods 

for determining and factors affecting nutritional requirements. 

UNIT II 

Food and Feeding : Food and feeding habits, natural food organisms, micro-particulate diets 

(MBD, MCD, MED, MEM, PARA) for hatcheries; Grow-out and finisher feeds; Broodstock 

feeds for conditioning and maturation; Role of feed additives in crustacean nutrition. 
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UNIT III 

Digestion and Metabolism: Digestive system of crustaceans; Digestive organs and their role in 

digestion; Feed ingestion and feeding mechanism; Gastro-intestinal motility; Digestion, 

absorption and assimilation of nutrients; Digestive enzymes and their role; Factors affecting 

digestibility. 

UNIT IV 

Feeding management: Feeding ration, rate and frequency; Feed dispensing methods and devices. 

Practical 

Study of digestive system of crustaceans; Estimation of digestive enzymes: proteases, amylases 

and lipases; Feed formulation and preparation; Hydrostability of feed; In- vitro digestibility; 

Aflatoxin analysis. 

 

FNB 508: DIGESTIVE PHYSIOLOGY                                                  1+1 

Theory 

UNIT I 

Digestive system of fish and shellfish : Digestive organs and their role; anatomy and histology 

of alimentary canal; Feed ingestion, feeding mechanism, gastro-intestinal motility. 

UNIT II 

Digestion and absorption: Digestion of proteins, lipids and carbohydrates; digestibility; 

absorption and assimilation of energy nutrients, minerals and vitamins. 

UNIT III 

Digestive enzymes and their kinetics; Transport of nutrients in the body and their conversion; 

Physiological energetics. 

UNIT IV 

Regulation of digestion: Digestive hormones and their role in fish and shellfish; Factors 

affecting digestibility; Acid-base regulation, osmotic and ionic regulation; Nitrogen metabolism 

and excretion. 

UNIT V 

Gustatory stimulants and role of feed attractants. 

Practical 

Dissection and examination of digestive and excretory organs; Histological preparation of 

digestive organs; Assays of enzyme activity of carbohydrate, protein and lipid digestion; 

Determination of digestion and assimilation rates; In vitro digestibility study. 

 

FNB 509 : PROTEIN NUTRITION                                      1+1 

Theory 

UNIT I 

Protein and amino acid metabolism - Biosysnthesis of protein; oxidative and non-oxidative 

degradation of amino acids, transamination and deamination; urea cycle; biosynthesis of non-

essential amino acids. 

UNIT II 

Metabolism: digestion, absorption, digestibility, Factors affecting protein digestibility. 

UNIT III 

Protein energy inter-relationship (P/E Ratio). 

UNIT IV 

Protein sources and requirement: Conventional and non-conventional; dietary non-protein 

nitrogen; Protein requirement for maintenance, growth and reproduction; Factors affecting 

protein requirement; Methods of requirement study. 

UNIT V 

Amino acid requirements: Qualitative and quantitative; Synthetic amino acids. 

UNIT VI 
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Evaluation of protein quality (PER, NPU, BV, ANPU, PPV), Amino acid antagonism; Protein 

deficiency symptoms. 

Practical 

Extraction and purification of protein. Qualitative and quantitative analysis of proteins; 

Estimation of crude protein by Microkjeldahl method; Estimation of protein by Lowry‟s 

method; Estimation of NPN (urea), total free amino acid, available lysine, amino acids; In-vitro 

protein digestibility. 

 

FNB 510 : LIPID NUTRITION                                             1+1 

Theory 

UNIT I 

Lipid metabolism: Biosynthesis and beta oxidation of fatty acids; generation of acetyl CoA, 

NADH/NADPH and FADH2; control of fatty acid metabolism. 

UNIT II 

Sources of lipids and fatty acids, lipid digestibility, transport, storage, mobilization, protein 

sparing effect. 

 

UNIT III 

Requirement: Qualitative and quantitative requirement of essential fatty acids, total lipids. 

UNIT IV 

Role of essential fatty acids, influence of dietary lipid on flesh quality, evaluation of lipid 

quality, antioxidants, deficiency symptoms. 

UNIT V 

Concept of designer fish. 

Practical 

End product estimation of aerobic and anaerobic carbohydrate metabolism (pyruvate and 

lactate). Enzyme assay for LDH, MDH, ALT, estimation of phospholipids; Estimation of total 

lipid and free fatty acid, peroxide value, saponification number, iodine value, Estimation of 

individual fatty acid by GCMS. 

 

FNB 511 : CARBOHYDRATE NUTRITION                                      1+1 

UNIT I 

Carbohydrate metabolism: Glycolytic pathway, TCA cycle and Pentose phosphate pathways, 

Gluconeogenesis, glycogenesis and glycogenolysis. 

UNIT II 

Sauces of carbohydrates, digestibility, Factors affecting starch utilization, carbohydrate and 

interaction with other nutrients and protein sparing effect. 

UNIT III 

Constraints of carbohydrate utilization in fish, Strategy to enhance carbohydrate utilization: 

gelatinization, exogenous amylases, glucose intolerance, carbohydrates and immunity. 

UNIT IV 

Carbohydrate utilization for low cost feed. 

Practical 

Estimation of starch gelatinization in different feed processing methods; Blood glucose 

estimation; In vitro starch digestibility; Available lysine estimation, Estimation of crude fibre, 

cellulose and lignin content of feed. 

 

FNB 512 : VITAMIN AND MINERAL NUTRITION                        1+1 

Theory 

UNIT I 

Vitamins:Structure and properties of water and fat soluble vitamins; Vitamin as coenzymes and 

prosthetic groups of enzymes. 
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UNIT II 

Vitamin requirements for different species, Dietary sources of vitamins, Factors affecting 

vitamin requirements, Losses of vitamin during feed processing. 

UNIT III 

Metabolic changes associated with hypo- and hyper-vitaminosis. Biosynthesis of vitamins; 

Manifestation of vitamin deficiency; Vitamin – mineral interactions. 

UNIT IV 

Minerals: Macro, micro and toxic minerals. 

 

UNIT V 

Mineral requirements for different aquaculture species, Dietary sources of minerals, Factors 

affecting mineral requirement, Nutrient-minerals interaction; Manifestation of mineral 

deficiency. 

Practical 

Estimation of calcium, phosphorus, magnesium, Iron, Vitamin C, Preparation of vitamin and 

mineral premix, Estimation of vitamin and mineral loss due to leaching. 

 

FNB 601:  BIOENERGETICS                                      2+1 

Theory 

UNIT I 

Energy requirements of fish: Principles and methods; factors affecting energy requirement; 

energy budgeting, metabolic rate and factors affecting it; respiration and metabolism; metabolic 

scope. 

UNIT II 

Energetics of feeding and digestion; relationship between feeding and growth; Energy 

requirements for reproduction; energy content of gonads and gametes; Energetics of gonadal 

maturation and gamete production. 

UNIT III 

Scope of intermediary metabolism - triglycerides as energy source; de novo synthesis, transport 

and modification of fatty acids in finfish and shellfish; enzymes required for oxidation of poly-

unsaturated fatty acids, formation of propionyl CoA in oxidation of odd chain fatty acids, 

biosynthesis of n-3 and n-6 fatty acids; role of desaturases and elongases; biosynthesis of 

triglycerides, phospholipids, sphingolipids and cholesterol. 

UNIT IV 

Coordinated regulation of glycogen synthesis and breakdown; glycogen targeting protein; 

glycolysis and its control by phosphorylase, phosphofructokinase, hexokinase and pyruvate 

kinase; feeder pathways for glycolysis; TCA cycle and anabolism; gluconeogenesis and its 

regulation; relationship between glyoxylate and TCA cycle; oxidative and nonoxidative pentose 

phosphate pathway; electron transport chain and its enzyme system. ATP synthesis. 

UNIT V 

Oxidative degradation of amino acids; transmination and deamination; ammonia carriers, 

excretion and urea cycle; biosynthesis of non-essential amino acids and catabolic pathways for 

amino acids; synthesis of deoxy and ribonucleotides; uric acid production; derivation of 

nucleotide groups of CoA, NAD, FAD from ATP; integration and regulation of lipid 

carbonhydrate and protein metabolism in fishes. 

Practical 

Estimation of oxygen consumption; Estimation of gross energy and digestible energy of feed; 

Comparision of energy requirements of carnivorous, herbivorous and omnivorous fish; 

Extraction, hydrolysis and fractionation of proteins and lipids; Assay of mitochondrial and 

cytoplasmic enzymes; Estimation of total and free cholesterol. 
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FNB 602:  ADVANCES IN FEED TECHNOLOGY                          2+1 

Theory 

UNIT I 

Feed formulation: Least cost formulation, linear programming; quality of feed ingredients and 

their biochemical composition; protein and energy supplements; premixes of vitamins and 

minerals; antioxidants in diets; toxins in feeds; exogenous enzymes; in feed probiotics and their 

role. Feed additives. Water stability of diets. 

UNIT II 

Feed processing machineries; feed manufacture: processing of feed mixtures, steam pelleting, 

extrusion marumarization spray beadlts; stability of nutrients; factors affecting feed 

manufacture; effects of processing on the nutritional value of feeds; processes of reducing anti-

nutritional factors; feed mills and their design; quality control of feed; storage of feed and feed 

deterioration; economics of feed manufacturing. 

Practical 

Analysis of anti-nutritional and toxic substances in feed ingredients and feed;formation of diets 

using software. Preparation of different types of feed and their quality evaluation; Effect of feed 

storage on nutritional value of feed. 

 

FNB 603: LARVAL AND BROODSTOCK NUTRITION               2+1 

Theory 

UNIT I 

Nutrient requirement of larvae and broodstock; live feed and their nutritional quality; nutrient 

enrichment of live feed; ontogeny of digestive enzymes in larvae; different types of artificial 

feed; larval artificial diets - microencapsulated, microbound, microcoated; feeding management; 

feeding devices and strategies. 

UNIT II 

Feeding methods: manual, mechanical and automatic feeding; factors affecting feeding behavior 

(Gustatory stimulants, feeding deterrents, weaning); larval development, deficiency deformities 

and survival. Economics of larval and broodstock feed and feeding. 

Practical 

Preparation of larval feed. Methods of feeding larvae and calculation of FCR. Nutritional 

analysis of live food organisms. Estimation of proteases in larvae. Estimation of gonado-somatic 

index and fecundity. 

 

FNB 604 : ADVANCES IN NUTRITION                                            1+1 

Theory 

UNIT I 

Feeding behavior; feed intake and environment; techniques of measuring feed intake. Regulation 

of feed intake by neuropeptides and hormones; stimulatory peptides, inhibitory peptides; 

identification of gustatory feeding stimulants; Nutrient receptors and transporters hormonal 

control of metabolism. 

UNIT II 

Low cost and eco-friendly diets; optimization of carbohydrates in diets; strategies for improving 

protein retention; Feeding standards. Tracer techniques in fish nutrition. 

 

UNIT III 

n-3 and n-6 fatty acids, their functions and deficiencies, fatty acid oxidation and antioxidants; 

phospholipids; Feed and flesh quality. 

UNIT IV 

Effect of artificial diets on digestive processes in larvae and juveniles; dietary role in growth and 

reproduction. 

UNIT V 



23 

 

Recent advances in feed additives, product quality. Feeds for flesh quality. 

Practical 

Protein quality estimation (PER, NPU). Digestibility studies. Estimation of fatty acids. 

 

FNB 605:  BIOCHEMICAL ENDOCRINOLOGY                         1+1 

Theory 

UNIT I 

Biochemical structures and properties of different hormones; Endocrine glands in fish and 

shellfish. 

UNIT II 

Hormonal regulation of calcium and phosphorous metabolism; Role of ecdysone in moulting. 

UNIT III 

Reproductive hormones (hypothalamus, pituitary, gonads), digestive and metabolic hormones; 

Role of pineal hormones; Mechanism of hormone action; Role of c-AMP, c-GMP and calcium 

in hormone action; Hormonal imbalances. 

Practical 

Gross and histological studies of finfish and shellfish endocrine glands; Characterization of 

growth hormone gene from pituitary genomic DNA.. 

 

FNB 606 : NUTRIGENOMICS                                                         1+1 

Theory 

UNIT I 

Relevance of molecular studies in nutrition; terminologies in molecular nutrition; cell culture; 

nutritionally important genes; gene regulation by lipids and carbohydrates; metabolic control 

analysis; methodologies in molecular nutrition. 

UNIT II 

Tanscriptomics, proteomics and metabolomics; Nutrient-gene interaction and expression; 

reverse transcription and cDNA biosynthesis; Fluorescent labelled probe preparation; microarray 

technique. 

UNIT III 

Use of robotics in microarray; microarray nitrocellulose hybridization and labelling with P32 

probes; quantitative real time polymerase chain reaction. (qRT PCR); gene expression software; 

relative expression software tool (REST); interpretation of microarray data; cloning technique. 

 

Practical 

RNA extraction and isolation; Purification and preparation of m-RNA from RNA pool by Oligo 

dT; DNAse treatment for quality improvement of RNA; cDNA synthesis by reverse 

transcription; Elution of PCR product for gene sequencing; Cloning. 

FNB 607:  NUTRACEUTICALS            1+1 

Theory 

UNIT I 

Definition, classification and role of different neutraceticals; mode of application; functions of 

acidifiers (citric acid, propionic acid, benzoic acid). 

UNIT II 

Exogenous enzymes (phytase, carbohydrase, proteinase) and nutrient utilisation; prebiotics and 

probiotics; Single cell proteins as nutraceuticals; antioxidants and their functions. 

UNIT III 

Chemoattractants for fish and shellfish; fish based neutraceticals and their application; designer 

fish. 

UNIT IV 

Immunostimulants and their functions (nucleotide, manan oligosaccharides, beta glucan, levan, 

bovine lactoferine, sodium alginate, levamisol). 
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Practical 

Estimation of phytase and phytate. Effect of acidifiers on pH in different parts of GI tract. 

Estimation of antioxidants vitamin E and vitamin C. Estimation of n-3 fatty acid. 

  

FNB 608:  FEED INTAKE AND FEEDING BEHAVIOUR                1+1 

Theory 

UNIT I 

Gustation and feeding behaviour: peripheral gestation sensation, gustatory pathways in the 

central nervous system, taste and feeding behavior. 

UNIT II 

Feed intake: different techniques of feed intake: stomach content analysis, chemical markers, 

direct observation and video recording, demand feeder, X-radiography, Factors affecting feed 

intake, effect of feeding time on feed intake and growth, Effect of nutritional factors and feed 

characteristics on feed intake. 

UNIT III 

Regulation of feed intake: Nuropeptides and hormones, Inhibitory peptides, stimulator peptides, 

growth hormones. 

UNIT IV 

Physiological effect of feeding: Different methods of feeding, short terms effects of meal, tissue 

metabolic physiology, long term effect of food intake; feeding frequencies. 

Practical 

Measurement of feed intake by chemical marker, Feed intake measurement with respect to 

temperature, Experiment on feeding stimulant, Feed intake and blood glucose co-relation, 

Comparative intake of natural vs artificial feed. 

 

a. Bachelor Programmes 

Semester 

No. 

Term No. Course 

No. 

 

Credits 

 

Title of the course offered by the 

department  

 

I  Aq.cul.111 1+1 Principle of Aquaculture  

II  Aq.cul.122 2+1 Freshwater aquaculture 

III  Aq.cul.213 2+1 Fish nutrition and feed technology 

III  Aq.cul.214 1+1 Culture of fish food organisms 

IV  Aq.cul.225 1+1 Ornamental Fish Production and 

Management 

IV  Aq.cul.226 2+1 Coastal aquaculture and mariculture 

V  Aq.cul.317 2+1 Finfish breeding and hatchery 

management 

V  Aq.cul.318 2+1 shellfish breeding and hatchery 

management 

V  Aq.cul.319 2+2 Diseases and management  

VI  Aq.cul.321 1+1 Biotechnology and bioinformatics 

VI  Aq.cul.322 1+1 Genetics and breeding 

VII  Aq.cul.411 0+20 Hands on training (Experiential 

Learning) in Aquafarming 

VIII  Aq.cul.422 0+20 In plant training course 

 

Course Curricula and syllabi of each subject:  

1 AQ CUL 111 Principles of Aquaculture 1+1 2 

 
Theory Basics of Aquaculture - Definition and scope. History of 

Aquaculture: Present global and national scenario. Aquaculture 

verses Agriculture - Overview of national and international 
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aquaculture systems. Systems of Aquaculture - Pond culture, pen 

culture, cage culture, running water culture, zero water exchange 

system etc. Extensive, semi-intensive, intensive and supra intensive 

aquaculture in different types of water bodies viz. Freshwater, 

brackish water and inland saline ground water. Pre stocking and post 

stocking pond management. Criteria for selection of candidate 

species for aquaculture Major candidate species for aquaculture : 

Freshwater, brackish water and marine. Monoculture, polyculture 

and integrated culture systems. Water and soil quality in relation to 

fish production and estimation of productivity. Physical, chemical 

and biological factors affecting productivity of ponds. Nutrition, 

health management and economics. 

 
Practical Practices on pre-stocking and post stocking management. Analysis 

of water and soil samples 

2 AQ CUL 122 Freshwater Aquaculture 2+1 3 

 

Theory Major species cultured, production trends and prospects in different 

parts of the world. Fresh water aquaculture resources - ponds, tanks, 

lakes, reservoirs, etc. Traits of important cultivable finfishes and 

shellfishes. Carrying capacity of ponds. Nursery and rearing ponds 

preparation and management - control of aquatic weeds and algal 

blooms, predatory and weed fishes, liming, fertilization / manuring, 

use of biofertilizers, supplementary feeding. Selection, transportation 

and acclimatization of seed. Grow out pond preparation and 

management. Water quality management. Culture methods of IMC, 

exotic carps, air breathing fishes, cold water fishes, freshwater 

prawns, mussels. Wintering ponds, quarantine ponds and isolation 

ponds. Composite fish culture system of Indian and exotic carps - 

Competition and compatibility. Exotic species introduced to India 

and their impact on indigenous species. Culture of other freshwater 

fish species. Economics of different culture practices. 

 

Practical Study of cultivable species of finfishes and shellfishes. Collection, 

identification and control of aquatic weeds and insects. Algal blooms 

and their control. Collection, identification and control predatory and 

weed fishes and eggs and larval forms of fishes. Preparation and 

management of nursery, rearing and grow-out ponds. Study of 

effects of liming, manuring and fertilization on hydrobiology of 

ponds and growth of fish and shellfishes. Estimation of plankton and 

benthic biomass. Study of contribution of natural and supplementary 

feed to growth. 

3 AQ CUL 213 Fish Nutrition and Feed technology 2+1 3 

 

Theory Nutritional requirement of cultivable fish and shellfish. Feed 

formulation and manufacturing. Forms of feed : wet feeds, moist 

feeds, dry feeds, mashes, pelleted feeds, floating and sinking pellets. 

Feed additives: binders, antioxidanats, enzymes, pigments, growth 

promoters, feed stimulants. Feed storage, use of preservatives and 

antioxidants. Feed evaluation - Feed conversion ratio, feed efficiency 

ratio, protein efficiency ratio, net protein utilization and biological 

value. Feeding devices and methods. Non-conventional feed 

ingredients and anti-nutritional factors. Digestive enzymes, feed 

digestibility. Factors affecting digestibility. Nutritional deficiency 

diseases. 

 Practical Proximate composition: analysis of feed ingredients and feeds. 
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Preparation of artificial feeds using locally available feed 

ingredients. Determination of sinking rate and stability of feeds. 

Effect of storage on feed quality. 

4 AQ CUL 214 Culture of Fish Food Organism 1+1 2 

 

Theory Candidates species of phytoplankton as food organisms of freshwater 

and marine species. Trophic potential - Proximate composition of 

live feed. Biology and culture requirements of important live food 

organisms. Green algae, blue green algae, spirulina, diatoms, 

infusoria, rotifers, cladocerons, tubifex, brine shrimp, chironomides. 

Culture of earthworm, bait fish and forage fish. 

 
Practical Methods of isolation and identification of different live food 

organism. Laboratory scale culture of selected live food organisms. 

Decapsulation technique and hatching method of brine shrimp cysts. 

5 AQ CUL 225 Ornamental Fish Production and Management 1+1 2 

 

Theory World trade of ornamental fish and export potential. Different 

varieties of exotic and indigenous fishes. Principles of a balanced 

aquarium. Fabrication, setting up and maintenance of freshwater and 

marine aquarium. Water quality management, Water filtration 

systems - biological, mechanical and chemical, Types of filters. 

Aquarium plants and their propagation methods. Lighting and 

aeration, aquarium accessories and decoratives. Aquarium fish feeds, 

Dry, Wet and live feeds. Broodstock management, Breeding and 

rearing of ornamental fishes. Application of genetics and 

biotechnology for producing quality strains. Management practices of 

ornamental fish farms. Common diseases and their control 

Conditioning, packing, transport and quarantine methods. Trade 

regulations and Wild Life Act in relation to ornamental fishes. 

 

Practical Identification of common ornamental fishes and plants. Fabrication 

of all glass aquariums. Setting-up and maintenance. Aquarium 

accessories and equipments. Conditioning and packing of ornamental 

fishes. Preparation of feed. Setting up of breeding tank for live 

bearers, barbs, gold fish, Cichlids, Gouramies, fighters and cat fishes. 

Identification of fish diseases and prophylactic measures. 

6 AQ CUL 226 Coastal Aquaculture and Mariculture 2+1 3 

 

Theory An over view of sea farming and shore based aquaculture in different 

parts of world. Resources for shore based aquaculture and sea 

farming in India. Traits of important cultivable fish and shellfish ( 

Sea bass, mullet, milkfish, grouper, snappers, ayu, pearlspot, tiger 

shrimp, white shrimp, mud crab, mussel, clam, oysters ( edible & 

pearl oyster ), seaweeds etc. Shore based aquaculture system : 

Traditional ( pokkali, bheries, gazani, khajans), semi-intensive, 

intensive  aquaculture practices of commercially important species of 

fish and shellfish. Methods of aquaculture - Rafts, racks, cages, poles 

and ropes. Seed resources, water and soil quality management. 

Estimation of growth, survival and pond productivity. Seaweed 

culture, Pearl culture, Sea ranching. 

 

Practical Identification of important cultivable fishes. Collection and 

identification of commercially important seed of fish and shellfishes. 

Types of fertilizers- pond preparation. Seed selection, quality and 

acclimatization. Water quality parameters. Estimation of seed 

survival. Pond biomass estimation. Material, apparatus and 

machinery for shore based aquaculture and sea farming Estimation of 
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feed intake. Growth and health monitoring Fouling organism in cages 

and pens. 

7 AQ CUL 317 Finfish Breeding and Hatchery Management 2+1 3 

 

Theory Freshwater and marine fish seed resources. Natural breeding of 

finfishes. Selection of riverine spawn collection sites, gears used and 

methods of collection, temporary storage of spawn. Behaviour of 

spawn in relation to hydrological and hydrobiological factors. Spawn 

quality and quantity indices, advantages and disadvantages of 

riverine seed collection. Sexual maturity and breeding season of 

various cultivable species. Development of gametes in male and 

female. Types of fish egg and embryonic development. Bundh 

breeding: wet and dry bundhs, carp breeding operation in bundhs, 

collection and hatching of eggs, factors involved in bundh breeding, 

advantages and disadvantages of bundh breeding. Induced breeding 

of warm water finfishes, environmental factors affecting spawning 

and breeding, sympathetic breeding. Hypophysation of fishes, fish 

pituitary gland - its structure. Broodstock management and 

transportation of brood fishes. Synthetic hormones used for induced 

breeding of carps. Different types of fish hatcheries - traditional, 

Chinese, glass jar and modern controlled hatcheries. Causes of 

mortalities of eggs and spawn, treatment of eggs. Spawn rearing 

techniques. Use of anesthetics in fish breeding and transport. 

Breeding techniques for Indian major carps, exotic carps, Mahaseer, 

Trout, Tilapia, Catfishes, Mullets, Milk fish, Pearl spot, sea bass, 

Groupers, etc. Multiple breeding of carps. Cryopreservation of fish 

gametes. 

 

Practical Study of maturity stages in fish. Collection and preservation of fish 

pituitary gland, preparation of extract, hypophysation. Calculation of 

fecundity. Brood stock maintenance and selection of brood fishes for 

injection. Histological studies of ovary and testes. 

Different fish hatchery systems. Study of fish eggs and embryonic 

developmental stages. Identification of eggs, spawn, fry and 

fingerlings of different species. Fish seed and broodstock 

transportation. Use of anesthetics, disinfectants and antibiotics in fish 

breeding. Water quality monitoring in fish hatcheries and nurseries. 

Cryopreservation of fish gametes. Breeding and larval rearing of 

common finfishes. 

8 AQ CUL 318 Shellfish Breeding and Hatchery Management 2+1 3 

 

Theory Natural seed resources, site selection and collection methods. Life 

cycle of important shellfishes ( Penaeus monodon, P. indicus, 

Macrobrachium rosenbergii, Scylla serrata, Lobster, Edible oyster, 

Pearl oyster, Freshwater mussel,Holothurians, Sea horse, horse shoe 

crab, Sepia, Loligo, Cray fish, etc.) Sexual maturity and breeding 

seasons of different species. Maturation stages of Macrobrachium 

rosenbergii and Penaeus monodon. Induced maturation in Penaeus 

monodon by eye-stalk ablation. Reproductive hormones in 

crustaceans. Broodstock management of Macrobrachium rosenbergii 

and Penaeus monodon. Breeding and hatchery management of 

Macrobrachium rosenbergii and Penaeus monodon. Breeding and 

hatchery management of crabs and bivalves. Food and feeding of 

larval stages of important shellfishes. Health management in 

hatcheries. 
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Practical Identification of brood stock and maturity stages of important 

crustaceans and molluscs. Breeding and larval rearing of 

Macrobrachium rosenbergii and Penaeus monodon. Identification of 

larval stages of important crustaceans and molluscs. Demonstration 

of eyestalk ablation in Penaeus monodon. Collection, packing and 

transportation of shrimp / prawn seed and brood stock. Practice in the 

operation of shrimp and prawn hatcheries. Observations on gonadal 

maturation of Macrobrachium rosenbergii and Penaeus monodon. 

Water treatment and management in shrimp and prawn hatcheries. 

Different chemicals and drugs used in shrimp / prawn hatcheries. 

9 AQ CUL 319 Diseases and management 2+2 4 

 

Theory Significance of fish diseases in relation to aquaculture. Disease 

development process in fish and shellfish. Defense mechanism in 

finfish and shellfish-specific and non-specific immune system. Role 

of stress and host defense mechanism in disease development. Host, 

pathogen and environment interaction. Pathogenecity and mechanism 

of bacterial, viral and fungal infections of finfishes and shellfishes. 

Morphology, biology and life cycle of parasites. Infectious diseases 

of culture finfishes and shellfish. Important disease epizootics of wild 

fish population. Zoonatic disease OIE listed and notifiable disease. 

Principles of disease diagnosis. Case history and clinical sign in 

diagnosis. Conventional and rapid diagnostic techniques. 

Microscopical, microbiological, histopathological and biochemical 

methods. Antibody and nucleic acid based rapid diagnostics. Health 

management in Aquaculture. Drugs, chemicals, antibodies and 

probiotics used in aquaculture and their mode of action. Preventive 

strategies. Principles and methods of vaccine production and fish 

immunization. Quarantine and health certification in aquaculture. 

Crop rotation, Immunostimulants, bioremediation and polyculture as 

strategies for health management. 

 

Practical Methods of sampling fish and shellfish for disease diagnosis Live and 

post mortem examination of diseased fish. Collection and 

identification of parasites. Morphological, biochemical and biological 

test of bacteria, virus and fungi. Antibiotic sensitivity assays. 

Techniques in histology. Pathological changes in different organs 

systems associated with different pathogens. Methods of treatment. 

10 AQ CUL 321 Biotechnology and Bio-informatics 1+1 2 

 

Theory Organization of genome in prokaryotes and eukarytes. Mutation and 

mutagens. Genetic code. Concept of replication, transcription and 

translation. Recombinant DNA technology. Transgenesis, vaccines, 

cell culture, hybridoma technology, monoclonal antibody production, 

Diagnostic kits - ELISA, Immunoblot, PCR, Hybridization. 

Biosensors, Bioprocessing Concept of Bioinformatics - NCBI, 

Genebank sequence database - primary and secondary database. 

 

Practical Isolation and quantification of DNA. Electrophoresis. ELISA, 

Immunodots, PCR, Western blot, immunoflurescence, 

immunoperoxidase, hybridization. Bioprocessing of organic waste. 

Practicals on genebank sequence database. 

11 AQ CUL 322 Genetics and Breeding 1+1 2 

 
Theory Principles of genetics and breeding. Gene and chromosome as a unit 

if inheritance, structure of genetic material. Chromosomal structure 

and aberrations. Laws of inheritance. Linkage and crossing over. Sex 
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determination. Chromosome and gene manipulation. Population 

parameters. Gene and genetic frequency. Hardy-Weinberg law and its 

significance. Inbreeding and its consequences. Selection methods and 

breeding plans. Heritability and significance. 

 

Practical Problems on Mendelian inheritance, linkage and crossing over. 

Problems on gene and genotypic frequency. Estimation of 

relationship coefficient. Genetic gain and genetic improvement. 

Heritability estimation. Chromosome preparation. 

 

Course Code: AQ CUL 411 

EXPERIENTIAL LEARNING PROGRAMME IN AQUAFARMING: 

1. Preparation of Project Plan: 

World trade, domestic trade, export potential, project formulation, finance mobilization, 

business management. 

2. Suitable varieties of Fish/Prawn: 

Studies on trait of different varieties of cultivable fish and shellfish, collection and 

identification of indigenous and exotic species, types of farming. 

3. Farm Design and Construction: 

Site selection, Design and construction of ponds, reservoir and effluent treatment system 

4. Pond Preparation: 

Eradication of predator and weed fishes, eradication of aquatic weeds, pond sterilization, 

sun drying, ploughing, leveling and liming/gypsum treatment of pond bottom, water 

filling, fertilization. 

5. Seed Stocking: 

Tests of selection of good quality seed, source and transport of seed, stocking time and 

density, size of stocking, acclimatization, estimation of survival rate (using survival nets). 

6. Pond Management: 

Stock manipulation and management, production and maintenance of natural food, soil and 

water quality management, Estimation of various soil and water quality parameters for 

sustainable culture, trouble indicators and health management, chemicals, antibiotics and 

probiotics used. Use of aerators, sampling for estimation of feed requirement, growth and 

health condition. 

7. Harvesting and Marketing: 

Days of culture, time of harvest, methods followed, precautions considered to maintain 

quality of product, methods of packing and transport, market outlets, international quality 

standards for farmed products, cost-benefit analysis. 

8. Documentation and report: 

Book keeping, resource management, preparation of final report 

9. Oral Examination: 

Presentation, Oral performance 

 

3) A. Infrastructure 
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a. Laboratories: Wet Laboratory 
b. Name of the important instruments/facilities: 

c. Activities: Provide the details such as the different educational and research 

activities that can be performed in the laboratory 

d. Photographs: Photographs of the important instruments preferably with students 

using these instruments/equipments or being demonstrated. 
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B. Infrastructure 

a. Laboratories: Aquaculture Laboratory 
b. Name of the important instruments/facilities: Digestion and distillation units, 

Spectrophotometer, PCR,  
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c. Activities: Provide the details such as the different educational and research 

activities that can be performed in the laboratory 

d. Photographs: Photographs of the important instruments preferably with students 

using these instruments/equipments or being demonstrated 

2. 
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2. Faculty 

a. Academic staff: Assistant Professor and above with the details of the staff as 

given below  

 

 

 

 

 

   

Name of the Faculty Dr. Hukumsingh Dhaker 

Post Held Professor & H.O.D. 

Date of Birth 27.11.1957 

Qualification M.Sc., D.F.Sc., Ph.D. 

Area of Specialization Aquaculture 

Experience (Years) 32 years 

Research Projects guided 

PhD 

M.F.Sc 

 

Present area of research Aquaculture 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352 – 225772 

09421230257 

- 

hukumsingh69@yahoo.co.in 

   

 

 

 

 

 

Name of the Faculty Dr. Anil S. Pawase 

Post Held Associate Professor 

Date of Birth 24/07/1968 

Qualification Ph.D 

Area of Specialization Aquaculture, Marine 

Fisheries 

Experience (Years) 19 yrs 

Research Projects guided 

PhD 

M.F.Sc. 

 

- 

10 

Present area of research Aquaculture 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-232241 

9422430498 

02352-232241 

anilpawase@yahoo.com 
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 Name of the Faculty Dr. (Mrs.) Swapnaja A. 

Mohite 

Post Held Associate Professor 

Date of Birth 03.05.1963 

Qualification M.Sc. (Fisheries 

Management), Ph.D. 

(Aquaculture), M.Ed. 

Area of Specialization Taxonomy of Finfishes 

& shellfishes, 

Aquaculture 

Experience (Years) 20 years 

Research Projects guided 

PhD 

M.F.Sc. 

 

1 

12 

Present area of research Biology of clams, 

fishes,  

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-220529 

09545030642 

- 

sa_mohite@yahoo.co.in 

 

 

 

 

 

 Name of the Faculty Dr. Dabir I. Pathan 

Post Held Assistant Professor 

Date of Birth 26/04/1968 

Qualification Ph.D 

Area of Specialization Aquaculture 

Experience (Years) 17 

Research Projects guided 

PhD 

M.F.Sc.  

 

- 

07 

Present area of research Fish Nutrition 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-232241 

9422441322 

- 

dabirpathan@gmail.com 
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Name of the Faculty Mrs. Varsha R. Bhatkar  

Post Held Assistant Professor 

Date of Birth 08/03/1978 

Qualification M. F.Sc. 

Area of Specialization Aquaculture  

Experience (Years) 11 

Research Projects guided 

PhD 

M.F.Sc. 

 

Present area of research Marine ornamental fish 

rearing. 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-232241 

9420842753 

02352-232241 

varsha.bhatkar@rediffm

ail.com 

 

 

 

 

 

 

 

 

 Name of the Faculty Raju M. Tibile 

Post Held Assistant Professor 

Date of Birth 10/06/1976 

Qualification M. F. Sc 

Area of Specialization Aquaculture 

Experience (Years) 10 

Research Projects guided 

PhD 

M.F.Sc. 

 

 

04 

Present area of research Ornamental fish 

rearing 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-232241 

9422911176 

 

rmtibile@gmail.com 
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Name of the Faculty Gajanan S. Ghode 

Post Held Assistant Professor 

Date of Birth 01/06/1974 

Qualification M. F. Sc 

Area of Specialization Mariculture 

Experience (Years) 10 

Research Projects guided 

PhD 

M.F.Sc. 

 

 

02 

Present area of research Disease 

Management   

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

02352-232241 

9561017876 

 

gsghode@gmail.com 

 

 

 

 

 

 Name of the Faculty Manoj Ghuguskar 

Post Held Assistant Professor 

Date of Birth  

Qualification M.Sc. 

Area of Specialization Fishery Science 

Experience (Years)  

Research Projects guided 

PhD 

M.F.Sc. 

 

Present area of research  

Contact details 

Land line No. 

Mobile 

Fax 

Email 
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b. Research staff: The name of the research staff member like SRA and JRA.  

 

 

Name of the Faculty Shri. Krupesh S Sawant 

Post Held Senior Research Assistant 

Date of Birth 17/01/1981 

Qualification B F Sc 

Area of Specialization - 

Experience (Years) Two years 

Research Projects guided 

PhD 

M.Sc./M.Tech 

B.Tech. 

- 

Present area of research Aquaculture 

Induced Breeding Pangasius. 

Contact details 

Land line No. 

Mobile 

Fax 

Email 

 

 

02352-232241 

09423302964 

02352-232241 

Sawant.skrupesh@gmail.com 

 

 

 

3. A. Instructional Farm 

a. Location: Aquaponics Farm, Shirgaon 

b. Infrastructure: such as irrigation facilities (source: well, farm pond, canal, 

irrigation system: drip, sprinkler etc), water measurement, polyhouse, shednet 

house, farm equipments, fertigation unit, rain out shelters etc. 

c. Activities: Provide the details such as the different educational, research and 

demonstration activities that can be performed on the farm 

d. : Photographs 
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B. Instructional Farm 

e. Location: Shirgaon 

f. Infrastructure: such as irrigation facilities (source: well, farm pond, canal, 

irrigation system: drip, sprinkler etc), water measurement, polyhouse, shednet 

house, farm equipments, fertigation unit, rain out shelters etc. 

g. Activities: Provide the details such as the different educational, research and 

demonstration activities that can be performed on the farm 

h. Photographs: Photographs of the important facilities preferably with students 

using those or being demonstrated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Research Activities and Achievements (including projects) 

a. Variety/Implements released: Provide the details of the Variety/Implements 

released in Joint Agresco or at State or National level along with relevant 

photographs 

b. Research Recommendations: Provide the details of the research 

recommendations approved in Joint Agresco along with relevant photographs 

c. Research Outcome/Findings: Provide the details of the important research 

findings/outcome of the research experiments conducted along with relevant 

photographs 

d. Completed Research Projects/Programmes/Schemes 

Project 1: Experiments on the transportation of seeds of green mussel, Perna 

viridis  
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Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

 

Recommendation: It is recommended to pack segregated seed of green mussel, 

Perna viridis in moist gunny bags (90 x 60cm) at a density of 12 kg per bag for 

undertaking transportation for 36 hours 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project 2: Spawning and larval rearing of neon tetra, Paracheirodon innesi  

(Myers, 1956) 

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

Recommendation: To spawn fish successfully and for better egg hatching of 

neon tetra, pH in the range of 5.5 to 6.5 while total hardness of 15-35 mg/l are to 

be maintained and feeding ration of mixed phytoplankton with a dominance of 

Chlorella at the rate of 2 lakh cells/ml/day is recommended for rearing free 

swimming larvae of neon tetra at a density of 10 larvae/l for 15 days  
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Project 3: Effect of different stocking densities and feeding rations on growth 

and survival of Liza parsia (Hamilton- Buchanan, 1822) fry in cages 

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

Recommendation:  

 It is recommended to stock fry of Liza parsia at the rate of 50 fry per m
2 

with a feeding rate of 6% of body weight per day for achieving better growth and 

survival in cages for a period of 35 days  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project 4: NAIP (Comp – 4) 

Study of the status and nature of variability in freshwater bivalves in the Western 

Ghat and identification of species with commercial value  

Objective: 
1. To study the distribution and status of indigenous freshwater bivalves traditionally 

known to have value as food and as source of product of commercial importance and 

resolve the taxonomic ambiguities in these species 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 
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Project 5: Pilot scale demonstration on seed production of Macrobrachium rosenbergii 

using artificial seawater  

Objectives: 

1. To standardise different formulae available for the preparation of artificial seawater for 

the specific locality 

2. To study optimum utilisation of artificial seawater 

3. To assess the performance of the formula for commercial seed production 

4. To assess the performance seed produced in the artificial seawater 

5. To develop standardised technology package for the establishment of hatchery in inland 

areas of the Maharashtra state 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REVOLVING FUND PROJECTS:  

Project 1: Rearing of costly ornamental fishes  

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

Expenditure and revenue: 
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Sr. 

No.  
Year  Sanctioned 

amount (Rs.)  
Expenditure (Rs.)  Revenue  

(Rs.)  

1  First Year 

(2008-09)  
1,04,000.00  93,525.00  0  

2  Second Year 

(2009-10)  
4,000.00  0  15,000.00  

3  Third Year 

(2010-11)  
25,000.00  24,980.00  45,300.00  

4 Fourth Year 

(2011-2012) 

25,000.00 25,000.00 38,200.00 

5 Fifth Year 

(2012-2013 

12,500.00 0 40200.00 

 Total  1,33,000.00  1,43,505.00  1,38,700.00 

 

 

INSTITUTIONAL PROJECTS: 

MBRS-09: Biological and stock assessment studies on some commercially important species 

occurring along the Ratnagiri coast, Maharashtra state  

Objectives:  

1. To collect length frequency data and estimate the population parameters 

2. Biological studies of the sampled fish 

3. To assess the exploitation level of the commercially important fish stock 

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

COF/AQ CUL-04: A case study of Savitri reservoir for food security and rural livelihood 

in Raigad district”  

Objectives: 

1. To collect baseline information for a better management of the aquatic impoundments 

2. To determine the relationships between plankton production and fish production 

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

COF/AQ CUL-05: Finfish seed resources in and around Ratnagiri coastal region for   

Capture based Aquaculture 

Objective: 

1. To investigate the seasonal occurrence of various finfish seed and its composition  

Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 
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Duration: 

Total Outlay: 

 

 

COF/AQ CUL-New 02: Observations on spat fall of edible oysters in Purnagad and Bhatye 

creek 

Objective: 

1. To observe spat settlement of edible oysters in Purnagad and Bhatye creek  

 Objectives: 

Name of PI/ Co-PI 

Sponsoring Agency: 

Duration: 

Total Outlay: 

 

 

e. Ongoing Research Projects/Programmes/Schemes: Only provide the name of the on 

going Research Projects/Programmes/Schemes. The details of the on going Research 

Projects/Programmes/Schemes will have to be provided by the concerned in charge in the 

separate format provided for this purpose. The link will be provided here with those 

details. 

 

5. Repository of abstracts of the theses: Provide here the years wise details of the abstract 

of the theses/projects approved by the Department/Section for Bachelor, Masters and 

Doctoral theses in following format 

 

Studies on penaeid seed availability in relation to certain environmental parameter at the 

Shirgaon creek off Ratnagiri 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.G. Mane Registration No.: 4 

Year of thesis submission: 1998  

Name of the research guide: Dr. A.M. Ranade Designation: Head of the Department 

  

               The study was carried out to find out the relationship if any, between the 

environmental characteristics such as temperature, salinity, pH and dissolved oxygen and 

penaeid prawn seed availability, at the creek near Ratnagiri. Fortnightly collections were made 

at three localities, namely the Shirgaon, the Kasarveli and the Zadgaon. Studies were carried out 

for eight months covering the period from August 1997 to march 1998. 

                During the period under study it was found that the average temperature was 32.44 

°C. The average salinity was 25.73 ppt. the average pH was 7.69 ppt and the average dissolved 

oxygen contents were 6.12 mg/l. Three penaeid prawn species were recorded namely, Peneaus 

merguiensis, Metapenaeus monoceros and Metapenaeus dobsoni. Among these three species P. 

merguiensis was found to be the dominant species, next to which was M. monoceros and lastly 

was M. dobsoni. Among the stations, Zadgaon station was found to be the richest station as 

regards to the penaeid prawn seed availability, followed by Kasarvelli station and the last was 

the Shirgaon station. The best period of seed availability was November 1997, December 1997, 
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January 1998, February 1998. 

                    It was also found that the temperature and salinity togetherly have the greatest 

influence on the seed availability of the P. merguiensis prawn but not on other two species. The 

studies were thus indicative of determining the best period of P. merguiensis seed collections at 

the localities Zadgaon, Kasarveli and Shirgaon at the Ratnagiri in Maharashtra. 

 

Studies on the Green mussel Perna viridis L. of the Mirya creek in Ratnagiri 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. H.B. Dhamagaye Registration No.: 7 

Year of thesis submission: 2000  

Name of the research guide: Dr. A.M. Ranade Designation: Head of the Department 

  

                Investigations were carried out on resourses and distribution, ecology and biology of 

the mussel species Perna viridis found along the cost of Ratnagiri. Sub-regional distribution 

survey along the coast showed that this species occurs in two creek namely, Mirya and 

Kalbadevi creek. The hydrographic features on Mirya creek showed the temperature in the 

range of 26 to 30.5 °C, salinity between eight and 36 ppt, pH around 7.5 to 8.57 and dissolved 

oxygen varied from 4.8 to 7.2 mg/L. 

                In morphometric studies on P. viridis with length, breadth, thickness, total weight and 

meat weight as factors, it was seen that this mussel does not follow the conventional 

relationship and that the growth is allometric. Allometric relationship in all the combinations 

showed that these all factors are significantly related to each other. The male : female ratio was 

found as 1: 0.62. 

                 Observations on the percentage edibility and condition index revealed that the values 

were high from April to May 1998 and November 1998 to March 1999 and low from June to 

October 1998. In the growth studies, an inverse proportion was found to exist between the 

growth rate and the age. These mussels showed polymodal population with overlapping modes. 

Smaller mussel was 8.07 mm length and the oldest was 140 mm as computed from Von 

Bertalanffy growth equation. The growth was fast in the first year, diminished in the second and 

the years that followed. 

                  The proximate composition analysis showed considerable seasonal variations in the 

different chemical constituents. Moisture content was high when the mussels were in spent 

condition during monsoon months and was low during the other periods of the year. Protein and 

fat values were found to be high during the gonadal ripe conditions and low during the resting 

phase. The high values of ash content coincided with the high value of protein and lipid and 

vice versa.  
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Effect of culture media on embryonic development of the freshwater prawn 

 Macrobrachium rosenbergii (De Man) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. N.C. Nikam Registration No.: 9 

Year of thesis submission: 1999  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

  

The  study was undertaken to classify embryonic stages and to find out suitable media 

and salinity for the in vitro embryo culture of Macrobrachium rosenbergii. 

During the present study, identification key was formulated for classification of 

embryonic stages. The effect of different media on embryonic development was tested and 

media E (Common salt – 420 g, KCl – 10 g, CaCl2.2H2O – 18 g, MgCl2.6H2O – 80 g, Na2SO4 – 

65 g, NaHCO3 – 3.4 g, KBr – 1.6 g and EDTA – 0.04 g in 10 litre freshwater to obtain 57 ppt 

salinity) was found to be better than other media for the in vitro embryo culture of 

Macrobrachium rosenbergii.  

The effect of various salinities viz. 0, 2, 4, 6, 8 and 10 ppt was studied. The salinity of 2 

ppt was found to be better than other salinities for in vitro embryo culture of Macrobrachium 

rosenbergii. 

 

Studies on some aspect of reproductive biology of female Banana shrimp,  

Penaeus merguiensis from Ratnagiri coast, India. 

 

Degree: M.F.sc.  Subject: Aquaculture 

Name of the Student: Miss. Romisa Gull Registration No.: 11 

Year of thesis submission: 1999  

Name of the research guide: Dr. V.P. Joshi Designation: Associate Professor 

 

In the present investigation the morphology and histology of the ovary and the biochemical 

changes in the ovary and hepatopancreas during different stages of maturation in female, banana 

shrimp, Penaeus merguiensis were studied.  

Based on the morphological characters of ovary, the females were typified into five maturity 

sages namely stage one (immature), stage two (early maturing), stage three (late maturing), stage 

four (mature) and stage five (spent). The Gonado somatic index (GSI) increased from stage one to 

stage four, conversely the hepato somatic index (HIS) decreased from stage two to stage four of 

maturation. The complete process of oogenesis in the shrimp was studied. The ovarian protein and 

lipid values increased from first to four maturation stages, while both these values suddenly 

declined in fifth stage. Conversely the hepatopancreas protein and lipid values were highest during 

second stage of maturation and then decreased in third and fourth maturation stage.  
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The mobilization of protein and lipid occurs from the hepatopancreas to the ovary during 

maturation in Penaeus merguiensis females. 

 

Preliminary experimental studies on pearl culture in freshwater mussels 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. R.R. Sakpal  Registration No.: 12 

Year of thesis submission: 1999  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

  

       The  study  was  carried  out to identify the collected freshwater mussels,  to standardize 

the technique of the insertion of nucleus into the freshwater mussels and to study post-

operative care for the production of freshwater pearls. Present study was represented by three 

species of  freshwater  mussels  which can be identified with the help of formulated key.  

         The different methods tested for implantation of nucleus were wrapping method (WM), 

nucleus shell mantle (NSM), nucleus shell mantle with graft (NSMG), nucleus insertion in 

pouch (NIP), nucleus insertion in pouch with graft (NIPG) and nucleus insertion with graft in 

gonad (NIGG).  

Circular movement of water in suspension was found to be more suitable for the rearing of 

implanted mussels and growth of nacreous layer. The firm attachment of the nucleus was 

observed in L. marginalis and L. corrianus. Using wrapping method (WM), nucleus shell 

mantle (NSM) and nucleus shell mantle with graft (NSMG), rejection of nucleus was not 

observed in the 180 days rearing period with 60, 70 and 70 % survival respectively. Rejection 

of nucleus was not observed in 180 days in multiple implantations. Water quality was 

monitored through out the study. 

Wrapping method (WM), nucleus shell mantle (NSM) and nucleus shell mantle with 

graft (NSMG) were found to be the best methods of production of pearl in freshwater mussels. 

 

Effect of different probiotics on the growth of Macrobrachium rosenbergii  

(de Man) post-larvae 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. A.N. Shinde  Registration No.: 13 

Year of thesis submission: 1999  

Name of the research guide: Dr. V.P. Joshi Designation: Associate Professor 

 

The first experiment was carried out to standardise the optimal dose of animal and plant protein 

sources required in the diet of post-larvae of Macrobrachium rosenbergii for rearing period of 30 days. 

The feed ingredients viz. groundnut oil cake, fish meal, rice bran and wheat bran were used to formulate a 
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control diet (diet A) containing 40 % crude protein level. Other diets were formulated by deleting 25%, 

50%, 75% and 100% fish meal and replacing the same with 25% (diet B), 50% (diet C), 75% (diet D) and 

100% (diet E) quantity of soybean meal. The diet C showed significantly (P<0.05) higher growth in terms 

of weight gain. In the second experiment, different probiotics viz. P-1, P-2, P-3 and P-4 were incorporated 

in the diet C used in the first experiment. The probiotics P-3 incorporated in the diet C showed 

significantly (P<0.05) better growth performance than other diets. In the third experiment, probiotics P-3 

used for second experiment was incorporated in different doses viz. 50, 75, 100, 125 and 150 mg per 100 

g of feed. The results showed significantly (P<0.05) higher growth performance  of the post larvae fed 

Probiotic P-3 incorporated at the rate of 125mg/100g of feed than other treatments.  

The study concluded that Probiotic P-3 incorporated in the diet C at the rate of 125mg/100g of 

feed (2.5 x 10
8
 cfu/100 g of feed) resulted in best growth performance of M. rosenbergii post-larvae. 

 

 

Experimental studies on maturation, spawning and larval development of edible oyster, 

Crassostrea gryphoides, (Scholthein) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. R.M. Tibile  Registration No.: 16 

Year of thesis submission: 1999  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

In the present investigation, the effects of different diets and salinity on maturation of 

Crassostrea gryphoides were observed. In the first experiment an attempt was made to find out 

the effects of different diets viz. mixed phytoplankton (diet 1), soya flour (diet 2) and soya flour 

+ mixed phytoplankton (diet 3) on maturation of oysters. The oysters fed with diet 1 and diet 3 

showed significantly higher number of oysters in maturing and ripe phases. 

In the second experiment, the effect of salinity on maturation of oysters was evaluated. 

Four salinity media viz. 35, 30, 25 and 20 g.l
-1

 were tested. The results revealed non significant 

effect of tested salinities on maturation of oysters. However, higher percentage of oyster in ripe 

phase were observed at salinity 35 g.l
-1

. 

The growth and cellular densities of marine microalga Isochrysis spp. were studied by 

using four nutrient media viz. control (NaNO3 – 20 ppm, KH2PO4 – 2.0 ppm, FeSO4.7H2O -  

1.2 ppm, Na2SiO3 – 4.0 ppm and EDTA – 1.2 ppm); A (Urea 10 ppm, KH2PO4 – 2.0 ppm, 

FeSO4.7H2O -  1.2 ppm, Na2SiO3 – 4.0 ppm and EDTA – 1.2 ppm); B ( Suphala (20:20:20), 

NaNO3 – 20 ppm, KH2PO4 – 2.0 ppm, FeSO4.7H2O -  1.2 ppm, Na2SiO3 – 4.0 ppm and EDTA 

– 1.2 ppm) and C (Urea 10 ppm, Suphala (20:20:20), FeSO4.7H2O -  1.2 ppm, Na2SiO3 – 4.0 

ppm and EDTA – 1.2 ppm). The nutrient media control, A and B yielded significantly higher 

cellular densities and growth velocities than nutrient medium C. nutrient medium A was found 

to be cheaper than medium B and control medium. 
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C. gryphoides were induced to spawn by thermal stimulation technique and the larval 

developmental stages were observed as: straight hinge (70 x 62.5 µm), early umbo (96.25 x 

87.5 µm ), late umbo ( 215 x 152.5 µm ), eyed stage (290 x 222.5 µm ), pediveliger (308.25 x 

254.17 µm ) and spat (415.5 x 360.0 µm). These larval stages were observed at 20 h post 

spawning on 5
th

, 11
th

, 15
th

, 19
th

 and 21
st
 day, respectively. Spat settlement percentage was found 

to be 1.8 per cent. 

Studies on developing a simplified method for cyst production of brine shrimp, Artemia 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. V.R. Vartak  Registration No.: 17 

Year of thesis submission: 1999  

Name of the research guide: Dr. V.P. Joshi Designation: Associate Professor 

              

             Experiments were carried out to develop simplified method for the cyst production of brine 

shrimp Artemia. The first experiment was carried out to find out effect of different feeds viz. 

Tetraselmis, Chaetoceros, Spirulina, Baker‟s yeast, rice bran, wheat bran, ragi powder (Eleusine 

coracana G- Dapoli 1), rice powder, fish meal, soyabean meal, groundnut oil cake and wheat flour 

on growth , maturation and cyst yield of Artemia. Among all the feeds, ragi powder led to the best 

growth, induced oviparity and yielded highest number of cysts in 15 days period. In the second 

experiment, cyst production was tested in the water of salinity ranged from 90 to 210 ppt. The results 

revealed an optimum salinity of 130 ppt for growth and cyst production. Per day cyst production of 

1.65 g / 250 l of water was observed when Artemia were reared in 130 ppt salinity water and fed 

with appropriate dose of ragi powder suspension. 

 

Effect of certain synthetic hormones on the larval development, growth and maturation of 

Betta splendens 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. A.D. Adsul  Registration No.: 18 

Year of thesis submission: 2000  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

                 

                 Effect of certain synthetic hormones on growth and maturation of Betta splendens 

were studied. In the first experiment 30 days old fry were fed diet containing different 

hormones viz. Testosterone propionate, 3 mg/ kg; 17 α-Methyltestosterone, 1 mg/kg; 19-

Norethisterone, 20 mg/ kg; Thyroxine, 5 mg/ kg. The basal diet without hormone served as 

control. The observations showed better growth in terms of length gain, weight gain and 

specific growth rate using testosterone propionate and  17 α-Methyltestosterone as compared to 

other hormones. In the second experiment, effect of various doses of Testosterone propionate 
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(1, 2, 3, 4 and 5 mg/ kg of diet) and 17 α-Methyltestosterone (0.6, 0.8, 1.0, 1.2 and 1.4 mg/ kg 

of diet) on growth of 90 days old B. splendens was studied. Maximum length gain for 

Testosteron propionate was observed at 3.0 mg/ kg for male and 2.0 mg/ kg and 5.0 mg/ kg for 

female fishes. Maximum weight gain was observed at a dose of 2.0 mg/ kg for both the sexes. 

In case of 17 α-Methyltestosterone maximum length gain was observed at a dose of 1.0 mg/ kg 

for both the sexes. The maximum weight gain for male fishes was observed at a dose of 0.8 mg/ 

kg and for female fishes at 1.4 mg/ kg of diet. 

                In the third experiment, effect of various doses of testosterone propionate (1, 2, 3, 4 

and 5 mg/ kg diet), 17 α-Methyltestosterone (0.6, 0.8, 1.0, 1.2 and 1.4 mg/ kg diet), 19- 

norethisterone (10, 15, 20, 25 and 30 mg/ kg diet) and thyroxine (3, 4, 5, 6 and 7 mg/ kg diet) 

on gonadosomatic index (GSI) of B. splendens were studied. The maximum GSI with 

testosterone propionate for male and female were recorded at doses of 2 mg/ kg and 1 mg/ kg of 

diet, respectively. Dietary inclusion of 17 α-Methyltestosterone at the rate of 0.6 mg/ kg showed 

maximum GSI in male and female fishes with respect to 19- noethisterone maximum GSI was 

recorded at 25 mg/ kg diet for male and female fishes at 20 mg/ kg diet. Dietary inclusion of 

thyroxine at the rate of 7 mg/ kg diet for male and 4 mg/ kg diet for female showed maximum 

GSI. 

 

Larvae culture of freshwater prawn Macrobrachium rosenbergii (de Man) in different 

formulation of artificial sea water 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.W. Belsare  Registration No.: 23 

Year of thesis submission: 2001  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

An experiment was undertaken to study the efficiency of different formulations of artificial 

sea water for larval development of freshwater prawn Macrobrachium rosenbergii. The three 

different artificial seawater media viz. Medium I common salt - 42.00 g, KCl - 1.00 g, CaCl22H2O - 

1.80 g, MgCl26H2O - 8.00 g, Na2SO4- 6.50 g, NaHCO3 - 0.34, KBr - 0.16 g and EDTA - 0.004 g, 

(dissolved in 1 liter freshwater to obtain 57 ppt salinity, used for preparation of 12 ppt seawater), 

medium II common salt, 23.51 g; Mg SO4.7 H2O, 5.74 g;  MgCl26H2O, 4.55 g;  CaCl22H2O, 1.99 g; 

and KCL, 10 g , dissolved in 1 liter freshwater to ontained salinity of 30 ppt, used to prepare 12 ppt 

seawater and medium III (common salt - 9.40 g, KCl - 0.26 g, CaCl22H2O - 0.44 g, MgCl26H2O - 

1.900 g, Na2SO4- 1.56 g, NaHCO3 - 0.08, KBr - 0.04 g and H3BO3 - 0.001g, dissolved in 1.0 liter 

freshwater to obtain 12 ppt salinity) were used. The larval survival of 21.6 %, 0% and 12.11% was 

observed in medium I, II and III respectively. The results of present study indicated use of Medium I 

and III for larval rearing of Macrobrachium rosenbergii. 
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Supplementation of amino acids in practical diet for post-larvae of  

Macrobrachium rosenbergii. 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. P.V. Kulkarni  Registration No.: 28 

Year of thesis submission: 2001  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

               

                The experiments were undertaken to evaluate effect of certain amino acids on growth 

and survival of post-larvae of Macrobrachium rosenbergii The role of crystalline amino acids 

such as L-histidine, L-lysine, L-methionine, L-cystine, L-tyrosine and L-valine on growth and 

survival of post larvae of Macrobrachium rosenbergii was evaluated. The growth was 

measured in terms of gain in weight and length and specific growth rate. The effect on food 

conversion ratio (FCR) and protein efficiency ratio (PER) were also studied. The amino acid L-

tyrosine gave better growth i.e. maximum specific growth rate, maximum average length gain, 

maximum average weight gain and survival as compared to other amino acids. In other 

experiment L-tyrosine gave minimum FCR (1.23) and maximum PER (2.05) as compared to 

other diets. The different doses such as 0, 2, 4 and 6 g/100 of amino acid in diet were tested 

and doses of 4 g/ 100 g gave better growth and survival. The test diet with L-tyrosine recorded 

maximum length gain (1.75 cm), specific growth rate (7.46) and survival (83.33%) as 

compared to other and control diets. 

The study indicated incorporation of amino acid L-tyrosine (4 g/100g) is essential for 

better growth and survival of post-larvae of Macrobrachium rosenbergii. 

 

 

Experimental studies on post larval rearing in cages of the giant freshwater prawn 

Macrobrachium rosenbergii (De Man) in Kharland ponds 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. A.G. Naik  Registration No.: 30 

Year of thesis submission: 2001  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

The experiments were undertaken to assess the effects of stocking densities and types of 

cages on growth, survival and production of post-larvae of Macrobrachium rosenbergii in cages 

installed in kharland ponds. In the first experiment, post-larvae were grown at different densities viz. 

150, 300 and 600 PL/m
2
. Significantly (P<0.05) higher growth in terms of length and weight gain, 

specific growth rate and survival were observed for a density of 150 and 300 PL/m
2
. However, 

significantly (P<0.05) higher production was recorded for density of 300 PL/m
2
. The second 

experiment was carried out to test the suitability of different types of cages viz. nylon, bamboo and 
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galvanized iron cages for culture of post-larvae of M. rosenbergii for 90 days. The galvanized iron 

cages deteriorated within 15 days. Among the tested types of cage, nylon cages were found to be 

suitable for culture as significantly (P<0.05) higher growth, survival and production were recorded. 

 

 

Growth and survival of post-larvae of Macrobrachium rosenbergii (De Man) fed on 

artificial diet supplemented with some hormones 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. M.M. Shinde  Registration No.: 32 

Year of thesis submission: 2001  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

The present study was carried out to investigate the effect of different hormones on 

survival, food conversion efficiency (FCE), specific growth rate (SGR) and protein efficiency 

ratio (PER) of post larvae of Macrobrachium rosenbergii. Experimental pelleted diet was 

prepared by using locally available ingredients viz. rice bran, wheat flour, fish meal and ground 

nut oil cake containing 35% protein and it was treated as control diet. 

The hormones viz human chorionic gonadotropin (HCG), 17 α-methyltestosteerone 

and testosterone were administered @ 3 mg/ kg in artificial diet. The significant difference 

(P<0.05) was observed in length gain, weight gain, specific growth rate and survival in 17 α-

methyltestosteerone incorporated diet as compared to human chorionic gonadotropin, 

testosterone and control. Better FCE and PER were observed with 17 α-methyltestosteerone 

incorporated diet. Significantly higher length gain, weight gain and specific growth rate was 

observed with 2 mg/ kg while studying the different doses of 17 α-methyltestosteerone, 

compared to 1, 3, 4 and 5 mg hormone/ kg of diet. 

Therefore, from the present study it has been clearly indicated that synthetic steroid 17 

α-methyltestosteerone enhances growth, survival, FCE and PER of post larvae of M. 

rosenbergii and could hopefully be stocked in culture of M. rosenbergii for better survival and 

production. This administrated steroid gets rapidly metabolized and eliminated from the body of 

the organism, so safe for human consumption. 

 

Response of Tilapia fingerlings to Surimi waste water 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.M. Wasave  Registration No.: 33 

Year of thesis submission: 2001  

Name of the research guide: Dr. G.N. 

Kulkarni 

Designation: Associate Professor 

 

The present study was carried out to investigate the characteristics of surimi 



52 

 

waste water and its effects on fingerlings of Tilapia, O. mossambicus. The samples of 

surimi waste water were collected from the discharge outlet of local surimi processing 

plant and analysed for physico-chemical parameters. During analysis this effluent was 

found deficient in dissolved oxygen accompanied by very high values of BOD, the values 

of pH, alkalinity, hardness and nitrite were observed in normal range, but high levels of 

ammonia, nitrate and chlorine were prominent in the waste water sample. 

Low concentrations (5 to 10 %) of surimi waste water gave 100% survival of 

tilapia fingerlings in 96 hrs period acute response study while this trend showed that as the 

concentration of surimi waste water increased the survival of the fingerlings of tilapia 

decreased. The lower concentration of surimi waste water also no growth of tilapia 

fingerlings was found. During the rearing experiment the application of the treatment 

methods as, aeration and filtration did not improve the survival. In the purification 

experiment, the algal growth was observed on 12
th

 day in the 100% concentration of surimi 

waste water, with slight increase in dissolved oxygen content. Based on the observations 

from the present study it was concluded that the surimi waste water can not be used as 

direct medium even at lower concentrations. 

 

 

Growth performance of carps in kharland pond located at Shirgaon, Ratnagiri 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.R. Yadav Registration No.: 34 

Year of thesis submission: 2001  

Name of the research guide: Dr. G.N. Kulkarni Designation: Associate Professor 

 

The study was conducted to test the suitability of rearing rohu, Labeo rohita spawn 

and fry and tolerance of common carp, Cyprinus carpio fry in different salinities through 

bifactorial experimental design in kharland pond condition. Rohu spawn showed decreased 

survival with increasing salinity and beyond 4 ppt salinity, no spawn survived after 48 hours. 

Attempts of rearing spawn of rohu showed higher mortality due to existing water condition in 

the kharland pond.  The study indicated that rohu fry could be reared in the kharland pond upto 

4 ppt salinity only for a period of ten days. The tolerance test of the common carp fry showed 

100 per cent survival upto 10 ppt salinity followed by gradual decrease with increase in salinity. 

No survival was recorded beyond 12 ppt. Growth performances of common carp fry in 

freshwater and 5 ppt salinity showed more or less similar growth. In 12 ppt salinity, the growth 

showed drastic decline. Common carp showed marginally better growth when fed with the ragi 

incorporated feed compared to the traditional rice bran. The study showed possibility of rearing 

Cyprinus carpio fry in low saline ponds having salinity upto 5 ppt. 
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Supplementation of Biotin in practical diet of Liza parsia (Hamilton-Buchanan, 1822) fry 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Miss. S. L. Chavan  Registration No.: 36 

Year of thesis submission: 2002  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Associate Professor 

 

The effect of vitamin level of biotin viz. 0.4, 0.8, 1.6, 3.2 and 6.4 mg biotin /kg diet 

was studied or fry of Liza parsia for each level of biotin 90 days. The experiment was 

conducted in four replicates. The maximum length gain (292.80%), weight gain (2287.20%) 

and specific growth rate (3.525) were recorded at 3.2 mg biotin /kg (T4) diet which survival 

(85%) at 1.6 mg biotin /kg (T3) diet. 

An experiment was conducted to evaluate the effect of different levels of biotin on 

bioenergetic parameters for fry of Liza parsia. It was conducted in duplicate for 42 days. The 

maximum food conversion ratio, protein efficiency ratio, relative growth rate, conversion rate, 

gross growth efficiency, assimilation efficiency, assimilation, metabolism, digestibility energy, 

protein digestibility co-efficient, lipid digestibility co-efficient were observed at 3.2 mg biotin 

/kg diet (T4). While maximum consumption / unit weight/ day at 0.8 mg biotin/ kg diet (T2) and 

net gross efficiency at 6.4 mg biotin /kg diet (T5). The proximate carcass composition showed 

better apparent protein retention at 3.2 mg biotin/ kg diet (T4) and apparent lipid retention at 1.6 

mg biotin /kg diet (T3). The present study indicates the optimum level is 3.2 mg biotin /kg diet 

for fry of  

L. parsia. 

 

 

The effect of supplemental L-Ascorbic Acid in practical diet for Liza parsia (Hamilton-

Buchanan 1822) fry. 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Miss. M.N. Narvekar  Registration No.: 38 

Year of thesis submission: 2002  

Name of the research guide: Dr. A.M. Ranade Designation: Head and Professor 

 

Fry of Liza parsia were fed whole poultry egg based flakes diet supplemented with 

various levels viz. 30, 60, 120, 240 and 480 mg L-AA/ kg of diet. The two experiments were 

carried out. The first experiment was conducted in four replicates for 90 days. The maximum 

length gain, weight gain, specific growth rate and survival recorded was 297.92 %, 2351.22%, 

3.55 and 90% respectively in diet T5 (480 mg L-AA/ kg) diet and no significant difference was 

observed in diet T4 (240 mg L-AA/ kg) and diet T5. 
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Second experiment was conducted to evaluate the bioenergetic parameters such as 

FCR, PER, assimilation, metabolism, assimilation efficiency, gross growth weight/ day, 

conversion rate, protein digestibility co-efficient, lipid digestibility co-efficient, digestible 

energy, apparent protein digestibility and apparent lipid digestibility of Liza parsia at various 

levels viz. 30, 60, 120, 240 and 480 mg L-AA/ kg of practical diet for 42 days. The diet T4 (240 

mg L-AA/kg) showed better PER, assimilation efficiency, metabolism, protein digestibility co-

efficient, lipid digestibility co-efficient and digestibility energy. 

Results of this study indicated that 240-480 mg L-AA/kg diet is needed for the better 

growth and survival of fry of Liza parsia. 

 

 

Effect of stocking density, salinity, and aerial exposure on survival of the clam,  

Paphia malbarica   

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.V. Patil  Registration No.: 39 

Year of thesis submission: 2002  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Associate Professor 

 

Paphia malbarica was studied for determining optimum salinity tolerance range 

under laboratory condition at 0, 6, 12, 18, 24 and 30 ppt salinity. The maximum survival 

(100%) was recorded at 24 ppt salinity and no survival was found in 0 ppt and 6 ppt 

salinityafter 168 hrs. Salinity of 18 ppt to 30 ppt was found to be optimum for this clam. 

P. malbarica was exposed to humid air for 78 hrs. After 54 hrs., 70% of clams 

showed gapping between shell valves and thereafter it increased. All the clams were died at 

78 hrs. 

P. malbarica burries itself by fanning sediment particles backwards with foot 

movement and simultaneously moving downwards into substratum with umbo. The 

maximum burrowing depth recorded was 4.1 cm and 5 cm for Kalbadevi and Mirya 

sediments respectively. All clams burrowed in Kalbadevi and Mirya sediments after 30 and 

36 hrs. respectively. 

P. malbarica were stocked at five stocking densities viz. 200, 400, 600, 800 and 

1000 nos/ m
2
 in pits (1 x 1 x 0.12 m) at Kalbadevi estuary. Initial average shell length and 

average initial total weight was 41.05 mm and 19.15 g respectively. The maximum shell 

length, total weight, meat weight and production was 45.35 mm, 24.73 g, 3.61 g and 382.66 

g respectively at stocking density of 200 no/ m
2
 after a period of six months under 

environmental condition. The optimum stocking rate was 200 no./ m
2
 having survival rate 
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of 52.75%. The available nitrogen of the sediment was decreasing while organic carbon 

increased with stocking density. 

 

 

Studies on the cage culture of Penaeus monodon 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S. I. Yusufzai Registration No.: 41 

Year of thesis submission: 2002  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

The use of floating cages as nursery enclosures for shrimp post larvae were tested. 

Three stocking densities (100, 200 and 400/ m
2
) of Penaeus monodon post larvae (PL20, total 

length= 12 mm, wet weight = 10 mg) were evaluated in 0.5 x 0.5 x 0.5 m floating nylon net 

cages. Post larvae stocked at 100 PL/ m
2
 attained highest total length of 53.5 mm, wet weight of 

928.7 mg and specific growth rate (SGR) of 15.10%/ day after 30 days with 78% survival. 

There was no significant difference (P>0.05) for total length gain, wet weight gain, specific 

growth rate and survival between stocking density of 100 and 200 PL/ m
2
. Results indicated 

negative relationship with total length gain, wet weight gain, specific growth rate and survival 

to stocking density, but it was not significant (P>0.05). 

The juveniles (total length = 53.23 mm, wet weight = 0.9170 g) thus obtained from the 

nursery phase were stocked in grow out floating nylon net cages (1 x 0.5 x 0.5 m) at 100 nos./ 

m
2
. Final total length, wet weight and specific growth rate attained by juveniles after 60 days 

rearing was 86.03 mm, 5.0217 g and 2.83%/ day respectively with 84% survival. The average 

weight increase was found to be 0.068 g/ day and production was 421.8 g/m
2
 for 60 days. 

In another experiment, juveniles were stocked at 100 no/ m
2
 in floating nylon net 

cages (0.5 x 0.5 x 0.5 m) to evaluate the effect of feeding frequency viz. 2, 3 and 4 times/ day. 

Juveniles fed 4 times/ day attained highest total length gain (40.04%), wet weight gain 

(294.80%), and SGR (4.58 %/ day) with 91.5% survival after 30 days, but no significant 

difference (P>0.05) was observed between feeding frequency of 3 and 4 times/ day. A direct 

relationship was found with total length gain, wet weight gain, specific growth rate and survival 

to feeding frequency, but it was not significant (P>0.05). 
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            Effect of  groundnut oil cake, mustard oil cake and soya cake in the practical diet of 

Liza parsia (Hamilton-Buchanan, 1822) fry 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Miss. G.P. Sawant Registration No.: 44 

Year of thesis submission: 2002  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Associate Professor 

 

Fry of mullet Liza parsia were fed with whole poultry egg based flakes diet (T0) 

supplemented with various oil cakes viz. mustard oil cake (T1), groundnut oil cake (T2) and soya 

cake (T3). The first experiment was conducted with five replicates for 90 days. The maximum length 

gain, weight gain, specific growth rate and survival recorded was 429.20%, 2140.377%, 3.45 and 

86% respectively in diet T1 (mustard oil cake) and found significant difference among the diets. 

Second expermint was conducted to evaluate the bienergetics parameters in fry of Liza 

parsia. The experiment was conducted in duplicate for 42 days. the diet T1 (mustard oil cake 

incorporated diet) showed better FCR, PER, assimilation efficiency, metabolism, gross growth 

efficiency, relative growth rate, conversion ration, lipid digestibility co-efficient and digestibility 

energy for fry of Liza parsia. 

The maximum apparent protein retention was found in diet T3 (soya cake) and maximum 

lipid retention was in diet T1 (mustard oil cake). 

Based on these results, mustard oil cake can be used in feed for better growth and survival 

for fry of Liza parsia. 

 

 

Effect of few selected anesthetics for the seed of Liza parsia (Hamilton-Buchanan, 1822) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. U.D. Sonawane Registration No.: 45 

Year of thesis submission: 2002  

Name of the research guide: Dr. G.N. Kulkarni Designation: Associate Professor 

 

The anaesthetic properties of clove oil and sodium bicarbonate were tested on the fry 

of gold spot mullet, Liza parsia obtained from the creeks and bays located in and around 

Ratnagiri. The effective concentration for both clove oil and sodium bicarbonate worked out to 

80 and 4000 ppm respectively. The median lethal concentrations of clove oil and sodium 

bicarbonate were 446.68 and 22 387.21 ppm respectively. The clove oil was noted to be 

effective at 10 ppm for 24 hours long term exposure. Darkening of body colour was 

conspicuous in fry of L. parsia during anaesthesia. Oxygen consumption rate was noted to 

increase in the process of induction as compared to control (17.06), in both clove oil (46.75) 
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and sodium bicarbonate (107.32) anaesthesia. Both the anaesthetics were estimated cost 

effective as compared to the synthetic MS-222. 

 

 

Effect of Sulphide on the clams, Paphia malbarica (Chemnitz) and Katelysia opima 

(Gmelin) of Kalbadevi Estuary, Ratnagiri. 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. M.M. Girkar Registration No.: 47 

Year of thesis submission: 2003  

Name of the research guide: Dr. G.N. 

Kulkarni 

Designation: Associate Professor 

 

The two spp of edible clams Paphia malbarica (Chemnitz) and Katelysia opima 

(Gmelin) were stocked at five stocking densities viz. 50, 100, 200, 500 and 1000 nos/ m
2
 in the 

pits (1x1x 0.25 m) dug in the tidal flat area of Kalbadevi estuary, Ratnagiri. 

During seven months period, surface water temperature and salinity in the experimental 

pits varied from 27 to 31°C and 22 to 30 ppt respectively without any particular seasonal trend. 

The maximum pH value of 7.83 at 50 nos./ m
2
 and minimum of 7.39 and 7.34 at 1000 nos./ m

2
 

were observed for P. malbarica and K. opima respectively, while dissolved oxygen fluctuated 

from 2 mg/L at stocking density of 1000 nos./ m
2
 to the maximum of 5.62 mg/L at 100 nos./m

2
 in 

P. malbarica and 5.36 mg/L at 50 nos./ m
2
 to the lowest 2 mg/L at 1000 nos./m

2
 stocking density. 

The water pH and dissolved oxygen showed marginal but gradual decrease with the increase of 

stocking density and also with the progress of the season. Dissolved sulphide increased with 

increase in stocking density ranging from 0.43 mg/L at stocking density 50 nos./ m
2
 to the 

maximum 1.12 and 1.16 mg/L at stocking density of 1000 nos./ m
2
 in case of P. malbarica and K. 

opima respectively. 

Soil sulphide values fluctuated from minimum of 1.26 mg/L in both the species at 50 

nos./m
2
 and to the maximum of 2.86 and 2.91 mg/L at 1000 nos./m

2
 in P. malbarica and K. opima 

respectively. The soil sulphide increased with increase in stocking density. The minimum soil pH 

was 7.57 and 7.44 at stocking density of 1000 nos./ m
2
 in P. malbarica and K. opima respectively, 

while both species had maximum of 8.47 at 50 nos./ m
2
. pH showed gradual decrease with 

increasing stocking density. Organic levels were lowest 0.23 and 0.27 (%) at the stocking density 

50 nos./ m
2
 while the peack values of 0.94 and 1.07 (%) occurred at 1000 nos./ m

2
 in P. malbarica  

and K. opima respectively. 

The optimum stocking density with reference to the sulphide level was at 50 nos./ m
2
 

with the survival rates of 69 and 65 (%) in P. malbarica and K. opima respectively. 

96 h LC50 of sulphide for P. malbarica and K. opima were 4.49 and 5.67 mg/L 
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respectively. 

The oxygen consumption and filtration rates decreased in sulphide treated sets as 

compared to the control, in both the species of clams tested. 

 

 

Some studies on rearing of juvenile (pony) sea horse Hippcampus kuda Bleeker, 1852 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. V.C. Autade Registration No.: 48 

Year of thesis submission: 2003  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

The seahorse Hippocampus kuda comes under genus Hippocampus and family 

Syngnathidae. Morphometric and meristic study of H. kuda showed the variation in 

morphological characters such as snout length, postorbital distance, trunk rings and colour, it 

may be due to environmental factors. The monthly population variations were observed and 

found the maximum number in October and September at Mirya and Shirgaon creek of 

Ratnagiri coast respectively. During present study, the gestation period of male H. kuda was 21 

days and produced 320 juveniles. Rearing of juveniles of H. kuda was conducted by using 

different live feed such as copepod nauplii, Artemia nauplii and mixed phytoplankton. Survival 

and growth was better in copepod nauplii as compared to Artemia nauplii and mixed 

phytoplankton. Feeding efficiency of early juveniles also increased by using the white colour 

culture vessels. Different stocking densities were  used for rearing juveniles of H. kuda and 

found maximum growth and survival at 4 nos/ L stocking density.  

 

 

Growth, survival and production of green mussel, Perna viridis L. cultivated by stake 

culture at Mirya, Ratnagiri 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. Dhanunjaya 

Goud 

Registration No.: 50 

Year of thesis submission: 2003  

Name of the research guide: Dr. A.M. 

Ranade 

Designation: Head and Professor 

 

The green mussel, P. viridis was cultured by using stake culture method in inter-tidal 

waters of Mirya creek, Ratnagiri. Two types of substrates (nylon rope and plastic strip) were used 

for culturing the P. viridis. The mussels were seeded at density of 1.5 kg per meter of each ren. 

After eight months culture period, P. viridis showed the maximum growth rates in shell length, 

shell width, shell height, live weight, wet meat weight (WMW). Dry meat weight (DMW) and 
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shell weight in ren of plastic strip substrate. Survival and production was also found better in 

plastic strip substrate in eight months and found significant difference (p<0.05) between two 

substrates. During the culture period, water parameters reported to be within the permissible 

levels. 

Three different seeding densities viz. 1, 1.5 and 2 kg per meter of each ren were tested 

for growing P. viridis. the different seeding densities showed inverse relationship with growth 

rates and survival and it was found to be significantly different (P<0.05). The maximum 

production (15.11 kg/m) was obtained at density 2 kg per meter ren in eight months.  

Different stitching materials viz., cotton and nylon threads were used for preparation of 

tube for culture of P. viridis. There was no significant difference (P<0.05) between two stitching 

materials for the growth of P. viridis. The maximum survival and production was observed in 

cotton stitched tubes than nylon stitched tubes but it was not found statistically significant 

difference (P>0.05). 

 

 

 

Growth and survival of post-larvae of Macrobrachium rosenbergii fed with marine fish 

meat incorporated diet. 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. M.J. Gitte Registration No.: 52 

Year of thesis submission: 2003  

Name of the research guide: Dr. S.T. Indulkar Designation: Associate Professor 

               

The study was carried out to evaluate influence of the diets incorporated with various 

marine fish meat powder on growth and survival of post larvae of M. rosenbergii. 

In the first experiment, five different diets were prepared by using meat powder of 

Ribbon fish (diet I), Dhoma (diet II), Pink perch (diet III), Catfish (diet IV) and Khawli (diet 

V). The diet incorporation with Pink perch meat powder resulted in better growth and survival 

of post larvae of M. rosenbergii during 30 days of nursery rearing. 

In the second experiment, effect of diets containing varied levels of Pink perch meat 

powder (20%, 25%, 30%, 35% and 40%) on growth and survival was observed. The study 

revealed higher growth and survival with incorporation of Pink perch meat powder in the range 

of 25-30% diet in nursery rearing of M. rosenbergii. 
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Effect of some submerged macrophytes on water quality for aquaculture 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Miss. S.S. 

Jamsendekar 

Registration No.: 53 

Year of thesis submission: 2003  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Associate Professor 

 

The effect of aquatic macrophytes such as Vallisneria spiralis, Hydrilla verticillata, 

Cobomba caroliniana and Nomaphila stricta on water quality in an aquarium system was evaluated. 

The specific conductivity, total dissolved solids, total hardness, free carbondioxide, ammonia 

nitrogen, nitrate nitrogen, nitrite nitrogen and orthophosphate were decreased from water and pH, 

total alkalinity and dissolved oxygen were increased by these macrophytes. It was also found that 

Vallisneria spiralis was an efficient plant for maintaining the water quality in the aquatic system. 

Vallisneria spiralis was planted at different intervals such as 2 cm, 4 cm, 6 cm and 8 cm. 

Maximum uptake of water parameters such as specific conductivity, total dissolved solids, total 

hardness, free carbondioxide, ammonia nitrogen, nitrate nitrogen, nitrite nitrogen and 

orthophosphate in 28 days was also found better at 4 cm distance with better growth of Vallisneria 

in 28 days. Vallisneria spiralis was planted at different biomass viz. 78 g, 156 g, 234 g, and 312 g in 

each aquarium and observed maximum uptake of ammonia, nitrate and nitrite in 28 days. The 

growth of Vallisneria spiralis was significantly increased when planted with 312 g biomass in 

aquarium. 

Vallisneria was evaluated for nutrient removal potential and maintaining the water quality 

in aquarium stocked with fry of Carassius auratus. Ammonia, nitrate, nitrite were removed and 

improved the water quality in the aquarium system. Growth and survival of fry was 0.018 g and 

69% respectively in 30 days without replacing water. The biomass of the plant was also increased 

due to growth of plants. This growth may be attributed due to supply of nutrients from the metabolic 

waste of the fish and feed. 

The present study suggested the Vallisneria spiralis can be use to maintain the water 

quality in the aquarium system. 
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Growth, survival and production in raft cultivated green mussel Perna viridis L.  

at Kalbadevi estuary, Ratnagiri 

 

Degree: M.F.Sc.  Subject: Aquaculture 
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The green mussel, P. viridis was cultured by using floating raft (6.32 x 2.7 m) at 

Kalbadevi estuary, Ratnagiri. Two types of substrata (nylon rope and nylon strip) were used 

for growing the mussels. The mussel seeds were seeded at 1.67 kg/ m of each ren. After seven 

months of culture period, the mussels seeded on nylon rope showed maximum growth, 

survival and production. Survival and production of P. viridis showed significant (P<0.05) 

difference between the different substrata in the raft culture. During culture period, growth 

was reduced after five months due to low salinity in monsoon months (July and August). 

Five different seeding densities viz. 1.0, 1.33, 1.67, 2.0 and 2.33 kg/ m were used for 

raft culture of P. viridis. The seeding densities showed inverse relationship with growth rate 

of P. viridis. The maximum survival and production was obtained at seeding densities of 2.0 

kg/ m each ren in seven months. 

Different stitching materials viz. cotton and nylon threads were used for preparation 

of tubes of P. viridis in raft culture. There was no significant difference between growth, 

survival and production in two stitching materials (P>0.05). However, slightly higher growth, 

survival and production were recorded on nylon thread stitching compared to cotton thread 

stitching. Economical analysis of raft culture of P. viridis showed feasibility for utilizing the 

estuarine areas of the Konkan coast. 

 

 

 

Effect of some organic manures on productivity for kharland ponds, Ratnagiri. 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. P.A. Khandagale Registration No.: 56 

Year of thesis submission: 2003  

Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

 

The effect of different organic manures viz. chicken, cattle dung, vermicompost and 

biogas slurry on the productivity of kharland pond soil was studied for a period of eight weeks. 

all the manures were applied at the basal rate of 5000 kg/ ha. Highest level of water and soil 

nutrients and primary productivity was observed in the chicken manure treatment. 

Different doses of chicken manure viz. 2000, 3000, 4000, 5000 and 6000 kg/ ha were 
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used for the standardization of dose. The values of available nitrogen and net primary 

productivity in 5000 and 6000 kg/ ha dose of chicken manure were not significantly different. 

Effect of salinity on the minerlisation of chicken manure was carried out during the 

present study. Different treatments of salinity viz. 0, 10, 20, 30 and 35 ppt were selected on the 

basis of salinity prevail in kharland pond during the whole year. It was observed that release of 

nutrients especially available nitrogen and phosphorous increased as salinity increased. 

Field trials was conducted to evaluate the effect of chicken manure (5000 kg/ha) on 

the productivity of kharland pond. It revealed increase in productivity of kharland pond in terms 

of water and soil nutrients and also the primary productivity. The results of study also 

confirmed the results of experiments conducted under laboratory conditions. 

Results of present study indicated that the application of chicken manure at the rate of 

5000 kg/ ha is useful to increase the productivity of kharland pond. 

 

 

 

Utilization of waste product of Mango pulp industry for rearing of post-larvae of 

Macrobrachium rosenbergii (De Man, 1879) 
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Name of the research guide: Dr. H.T. Dhaker Designation: Associate Professor 

      

           Experiment I was conducted to study the effect of mango seed kernel incorporated diet 

on growth and survival of post-larvae of M. rosenbergii. The experiment was conducted in 

triplicate for 42 days. The post-larvae were fed with fish meal based control diet (T0) and test 

diets. Test diets were prepared by replacing fish meal with mango seed kernel powder at 5 % 

(T1), 10 % (T2), 15 % (T3), 20 % (T4), 25 % (T5) and 30 % (T6) level. The maximum length gain 

(69.66 %), weight gain (286.34 %), specific growth rate (3.20 %) and survival (93.33 %) were 

recorded in post-larvae fed with diet T1. There was no significant difference in length gain, 

specific growth rate and survival of the post larvae fed with diets T0, T1, T2 and T3 while there 

was no significant difference in weight gain of post larvae fed with diets T0, T1 and T2. 

             Experiment II was carried out to evaluate the bioenergetic parameters in the post-larvae 

of M. rosenbergii. The experiment was conducted in duplicate for 10 days. The post larvae fed 

with diet T1 showed better food conversion ratio, protein efficiency ratio, assimilation, gross 

growth efficiency, net growth efficiency, relative growth rate, consumption/ unit weight/ day, 

conversion rate, protein digestibility co-efficient and lipid digestibility coefficient. Maximum 

metabolism was recorded in T4 diet and maximum assimilation efficiency in T3 diet. Maximum 
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feed nutrient utilization was observed in diet T1. There was no significant difference in post 

larvae fed with T0 and T1 diets for all the bioenergetic parameters except assimilation efficiency 

and relative growth rate. 

              The results of experiment I and experiment II revealed that mango seed kernel powder 

can be incorporated by replacing fish meal upto 5 % level for the better growth, survival and 

feed utilization of post-larvae of M. rosenbergii. 

              Experiment III was carried out to study the effect of mango peeling incorporated diet 

on growth and survival of post-larvae of M. rosenbergii. The experiment was conducted in 

triplicate for a period of 42 days. The post larvae were fed with fish meal based control diet (T0) 

and test diets. Test diets were prepared by replacing fish meal with mango peeling powder at 

5% (T1), 10% (T2), 15% (T3), 20% (T4), 25% (T5) and 30% (T6) level. The maximum values of 

length gain, weight gain, specific growth rate and survival were 48.66 %, 111.18 %, 1.76 % and 

94.44 % respectively, in T3 diet. Post larvae fed with diet T3 were not significantly different 

from the post larvae fed with diet T4 in length gain, weight gain and specific growth rate. 

Experiment IV was conducted to evaluate the bioenergetic parameters in the post-

larvae of M. rosenbergii for 10 days. The experiment was conducted in duplicate for 10 days. 

The post larvae fed with diet T3 showed better food conversion ratio, protein efficiency ratio, 

assimilation, assimilation efficiency, gross growth efficiency, net growth efficiency, relative 

growth rate, consumption/ unit weight/ day, conversion rate, protein digestibility co-efficient 

and lipid digestibility co-efficient.aximum value of metabolism was recorded in control diet 

(T0). Thus, better feed nutrient utilization was found in diet T3. 

The present study revealed that mango peeling powder can be incorporated by 

replacing fish meal upto 15 % level for the better growth, survival and enhanced feed utilization 

of post-larvae of M. rosenbergii. 

 

 

Supplementation of some microorganisms in the practical diet of post-larvae of 

Macrobrachium rosenbergii (De Man,1879) 
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Experiment I was conducted to study effect of formulated diets incorporated with 

microorganisms Lactobacillus sporogenes on growth, survival and feed utilization of post 

larvae of Macrobrachium rosenbergii for 42 days. Experiment was conducted in four 

replicates. control diet was supplemented with L. sporogenes at 15 x 10
6
, 45 x 10

6
, 60 x 10

6
, 75 
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x 10
6
 cfu/ 100g for T1, T2, T3, T4 and T5 respectively. Maximum length gain (52.43% cfu/100g), 

weight gain (290.90%) and SGR (3.241%) were recorded in T5 (75 x 100g of L. sporogenes).  

Experiment II was conducted to evaluate the effect of L. sporogenes incorporated diets 

on bioenergetic parameters of post larvae of M. rosenbergii. It was conducted in duplicate for 

10 days. The maximum relative growth rate (0.12) conversion ratio rate (0.0379), assimilation 

efficiency (97.40%), assimilation (0.0565g), protein digestibility coefficient (75%), 

consumption/unit weight/day (0.0349), lipid digestibility coefficient (53.20%) were observed in 

post larvae fed with diet T5 (75 x 10
6
 cfu/ 100g). 

Experiment III was conducted to study effect of L. acidophilus incorporated diet on 

growth, survival and feed utilization of post larvae of M. rosenbergii for 42 days. The 

experiment was conducted in four replicates. Post larvae were fed with diets supplemented with 

L. acidophilus at 15 x 10
6
, 30 x 10

6
, 45 x 10

6
, 60 x 10

6
, 75 x 10

6
 cfu/ 100g in T1, T2, T3, T4 and 

T5 respectively. Maximum length gain (46.85%), weight gain (195%), SGR (2.569%) and 

survival (85.92%) were observed in treatment T3 (45 x 10 cfu/100g). 

Experiment IV was conducted to evaluate the effect of L. acidophilus incorporated 

diets on bioenergetic parameters of post larvae and it was observed that the post larvae of M. 

rosenbergii fed with diet (45 x 10
6
 cfu/100g of L. acidophilus) was good. 

The present study showed that diet incorporated with L. sporogenes (75 x 10
6
 

cfu/100g ) and L. acidophilus (45 x 10
6
 cfu/100g) was found suitable to enhance feed utilization 

of post larvae of M. rosenbergii.
 
 

 

 

Growth and survival of post-larvae of Macrobrachium rosenbergii (De Man, 1879) fed with 

practical diet containing some enzymes 
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                   The effect of dietary supplementation of α – amylase and papain on growth, survival 

and bioenergetic parameters were evaluated for post-larvae of Macrobrachium rosenbergii. Post-

larvae were fed with practical diet (35% protein) containing 0.1, 0.2, 0.3 and 0.4 % of α – amylase 

for Experiment – I and II and papain for Experiment-III and IV respectively. Diet without enzyme 

supplementation served as control. Experiment-I was conducted as per CRD to evaluate the effect 

of α – amylase supplemented diet on growth and survival of post larvae of M. rosenbergii for 42 

days rearing period. Maximum length gain (53.61%), weight gain (194.51%) and SGR (2.57) were 
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recorded for post-larvae fed with T2 (0.2 %) diet and which was not significantly different (P > 

0.05) from T1 diet. ANOVA showed no significant difference (P > 0.05) in survival among the diets 

for Experiment-I.  

                      Experiment-II was conducted in duplicate to evaluate the effect of α – amylase 

supplemented diet on bioenergetic parameter for post-larvae of M. rosenbergii  for 10 days. Post-

larvae fed with T2 diet showed better FCR, PER, assimilation, gross growth efficiency, conversion 

rate and protein digestibility coefficient and found not significantly different (P > 0.05) from T1 

diet. 

                   Experiment-III was conducted as per CRD to evaluate the effect of papain 

supplemented diet on growth and survival of post-larvae of M. rosenbergii for 42 days rearing 

period. Maximum length gain (18.36 %), weight gain (81.15%) and SGR (1.41%) were recorded 

for post-larvae fed with T1 diet (0.1%) and found significantly different (P > 0.05) from T0 diet but 

not significantly different (P > 0.05) from T2, T3 and T4 diets. ANOVA showed no significant 

difference (P > 0.05) in survival among the diets for Experiment-III.  

                Experiment-IV was conducted to evaluate the effect of papain supplemented diet on 

bioenergetic parameters. Post-larvae fed with diet T1 (0.1%) showed better FCR, PER, assimilation, 

gross growth efficiency, relative growth rate, conversion rate and protein digestibility coefficient 

and significantly different from control diet (T0). 

The result of these feeding trials indicated that the 0.1% supplementation of α – amylase 

and papain to the diets resulted in better growth and feed utilization of post larvae of M. 

rosenbergii. 
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The present investigations were carried out to assess the effect of iodine and BKC 

moult triggering compounds on the molting and survival from zoeal larvae of IV stage to post 

larvae of the giant freshwater prawn M. rosenbergii. In the first experiment, iodine was used as 

moult triggering compound at concentration of 0.01, 0.02 and 0.03 ppb. In the second 

experiment, BKC was used as moult triggering compound at concentration of 0.1 ppb, 0.2 ppb 

and 0.3 ppb). 

The present work indicated that moult triggering compounds (iodine and BKC) has 
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increased the survival and reduced time period is obtaining the post-larvae from IV stage of 

larvae of M. rosenbergii. 

The study revealed that addition of either 0.02 ppb iodine or 0.1 ppb BKC during 

zoeal larval rearing of M. rosenbergii improve the survival and reduce the larval rearing period. 
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Experiments I and II were conducted to study the effect of jackfruit seed and cashew testa 

incorporated diet respectively on growth and survival of post-larvae of M. rosenbergii for 60 days. 

Experiment III was carried out for evaluating the bioenergetics parameters in the test diets during 

rearing of post-larvae of M. rosenbergii. Test diets were prepared by incorporating the jackfruit seed 

(5%, 10%, 20% and 40%) and cashew testa powder (5%, 10%, 20% and 40%) by reducing the level 

of fish meal while diet containing 30.41% fish meal used as control diet for experiment I and II. Post 

larvae were fed with 5% jackfruit seed incorporated diet showed significantly higher length gain, 

weight gain, specific growth rate and survival than other diets during experiment I, while in 

experiment II, post larvae were fed with 10% cashew testa incorporated diet showed significantly 

higher length gain, weight gain, specific growth rate and survival as compared to other diets.  

Experiment III revealed that feed conversion ratio, protein efficiency ratio, assimilation, 

assimilation efficiency, gross growth efficiency, net growth efficiency, relative growth rate, 

consumption/ unit and protein digestibility coefficient of posty larvae fed with 5% jackfruit seed 

incorporated diet while assimilation, assimilation efficiency, relative growth rate, consumption/ unit 

weight/ day and protein digestibility coefficient of post-larvae fed with 10% cashew testa 

incorporated diet were found significantly better than control diet. It can be concluded that fish meal 

can be replaced up to 5% by jackfruit seed and 10% by cashew testa in diet of post larvae of M. 

rosenbergii. 
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Breeding of O. melastigma in laboratory, its embryonic development, evaluate suitable 

feed and optimum salinity for its better growth and survival. 

Experiment 1 Spawning of O. melastigma in laboratory usually occurred in the morning or at 

twilight. Eggs laid per clutch ranged from 05 to 76 numbers and size of the eggs ranged from 1.1 

to 1.4 mm in diameter. Hatching of eggs required 07 to 21 days at temperature range of 21 to 29 

0
C and the size of hatchlings ranged from 4.34 to 4.48 mm in length. 

Experiment 2 Twenty-four developmental stages of egg were observed based on their 

morphological differences. Hatchling stage was observed after 264 hours i.e. 11 days at 24 to 25 

0
C temperature. 

Experiment 3 Effect of different types of feed such as flake feed, moist feed, mixed plankton and 

mosquito larvae was evaluated on growth and survival of O. melastigma. Higher length gain 

(49.0%), weight gain (644%), specific growth rate (6.67) and survival (100%) were observed in 

flake feed. Flake feed gave 4.47 per cent per day increment in growth and 36 per cent more 

survival than mosquito larvae. 

Experiment 4 Effect of eight different salinities viz. 0, 5, 10, 15, 20, 25, 30 and 35 g L
-1

 were 

tested to observe growth and survival of O. melastigma. Significantly higher length gain 

(33.26%), weight gain (163.06%) and specific growth rate (3.22) were observed in 10 g L
-1

 

salinity whereas, significantly lower length gain (13.41%), weight gain (99.20%) and specific 

growth rate (2.30) were observed in freshwater. 

From the forgoing account it is concluded that O. melastigma can be bred under 

laboratory conditions and for full development of fertilised egg required eleven days at 24 to 25 

0
C temperature. It also indicated that O. melastigma can be reared on artificial feed under 

laboratory conditions. It can tolerate wide range of salinities (0 g L
-1

 to 35 g L
-1

) however,10 g L
-1

 

salinity was found to be optimum for rearing of O. melastigma.  
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The effect of lipid:carbohydrate and protein:energy ratio in test diets on 

growth and survival were evaluated for post larvae of M. rosenbergii. post larvae were 

fed with four isonitrogenous (35% protein) and isocaloric (330 kcal 100 g
-1

) test diets 

with four lipid:carbohydrate ratio 1:9.8, 1:4.6, 1:2.8, 1:1.3 in experiment I. in 

experiment II, post larvae were fed with different diets having constant 

lipid:carbohydrate ratio with different protein levels (30, 35 and 40 %) and energy 

levels (203, 223 and 263 kcal 100 g
-1

) and corresponding protein:energy ratios (148, 

157 and 171 mg protein kcal 
-1

). both the experiments were carried out as per CRD. 

maximum length gain, weight gain, specific growth rate, protein efficiency ratio, 

apparent protein retention and better feed conversion ratio were obtained for post 

larvae fed with diet (T1) containing 1:9.8 lipid:carbohydrate ratio. Diet T1 was 

significantly different (P<0.05) from T2, T3 and T4 diets for length gain, food 

conversion ratio and protein efficiency ratio. ANOVA showed no significant 

difference (P>0.05) in survival between the diets for experiment I. 

In experiment II, maximum length gain (33.67%), weight gain (169.92%), 

specific growth rate (3.29% per day), protein efficiency ratio (1.20), apparent protein 

retention (151.85) and better food conversion ratio (2.40) was recorded for post larvae 

fed with T2 diet containing 157 mg of protein kcal
-1

 of protein:energy ratio. Diet T2 

was significantly differed from T1 and T3 diet for length gain, weight gain, specific 

growth rate and apparent protein retention. Survival was not found significantly 

different between the diets. 
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The effect of sediment depth, feeding ration and calcium hardness of water on L. 

corrianus for the mabe attachment, nacre formation on mabe and survival were studied. 

Experiment I was conducted to determine the effects of different sediment depth such as 0 cm 

(T0), 3 cm (T1) and 6 cm (T2) on L. corrianus. The maximum nacre formation of 0.047 g was 

observed in 6 cm sediment depth. 

In experiment II effects of the feeding ration on L. corrianus for mabe attachment and 

nacre formation on mabe were evaluated. The attachment of mabe was not affected due to 

variation in feeding rations. The nacre coating on mabe was found significantly different 

between the feeding rations. 

Experiment III was conducted to evaluate the effects of different calcium hardness of 

water such as 220.47 mf L
-1

 (T0), 282.63 (T1), 314.17 (T2) and 338.18 (T3) mg L
-1

 on L. 

corrianus. The maximum survival was found in T0, but no significant difference was observed 

due to calcium hardness. The maximum nacre coating of 0.073 g was observed in 338.18 mg L
-

1
 ca hardness and found significance different with other treatments.  
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The effect of dietary supplementation of L-ascorbic acid on growth, survival and 

bioenergetic parameters were evaluated for fry of Tor khudree. Fry were fed with practical diet 

containing 0.05 (T1), 0.10 (T2), 0.20 (T3), 0.04 (T4) and 1.0 g/kg (T5) of L-ascorbic acid for both the 

experiment I and II. Diet without L-ascorbic acid supplementation (T0) served as control. Experiment 

I was conducted as per CRD to evaluate the effect of L-ascorbic acid supplemented diet on growth 

and survival of fry of Tor khudree for 42 days rearing period. Maximum length gain (94.03%), 

weight gain (883.77%), survival (86.67%) and SGR (5.44%) were recorded for fry fed T4 (0.40 g/ kg 
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L-ascorbic acid) diet.  

Experiment II was conducted in duplicate to evaluate the effect of L-ascorbic acid 

supplemented diet on bioenergetic parameters for fry of T. khudree for 42 days. Fry fed with T4 diet 

showed better FCR, PER, assimilation, assimilation efficiency, gross growth efficiency, relative 

growth rate, conversion rate, protein digestibility co-efficient, lipid digestibility co-efficient, 

digestible energy, apparent protein retention, apparent lipid retention and were found significantly 

different from T0, T1, T2, T3 and T5 diets. 

The result of these feeding trails indicated that 0.40 g /kg L-ascorbic acid diet showed better 

growth, survival and feed utilization of fry of Tor khudree. 
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In the present study, attempts were made to evaluate the effect of diet forms, 

different compounded diets and probiotics on the growth, feed utilization and survival of 

mahseer fry, Tor khudree during 30 days of rearing period. In the first experiment, three 

forms of diet viz. ball, pellet and flake were used. The mahseer fry fed diets in the form of 

flakes and pellet showed significantly (P<0.05) higher growth than those fed diets in the 

form of ball. Significantly (P<0.05) higher survival was observed with flake diet than pellet 

and ball diets. In the second experiment, a control diet (T0) was prepared using fish meat 

powder, prawn head meal, Acetus meal, groundnut oil cake each contributing 24.13%, wheat 

flour, rice bran each contributing 1.74 % and vitamin 1%. Other four diets (T1, T2, T3, and T4) 

were prepared by replacing groundnut oil cake with soya cake at the rate of 25%, 50%, 75% 

and 100%. Significantly (P<0.05) higher growth and feed utilization were recorded with a 

diet formulated by 50% replacement of groundnut oil cake with soya cake (T2). In the third 

experiment, effects of T2 diet from second experiment without probiotics (T0), with 

probiotics Lactobascillus acidophiles (T1) and mixed strain of Lactobascillus spp. (T2) were 

evaluated. No significant difference (P>0.05) was observed in the growth and survival of fry 

fed diets with and without probiotics. 
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                      The effects of some synthetic hormones incorporated in diet were studied for growth, 

survival and maturation of Black Terta G. ternetzi. In experiment I two synthetic hormones 17α-

methyltestosterone @ 1, 1.2 and 1.4 mg/kg and ethynylestradiol @ 1, 2 and 5 mg/kg were 

incorporated in diet and fed to 20 days old fry of Gymnocorymbus ternetzi for 90 days. Maximum 

length gain (203.68 %) and weight gain (620.95 %) and survival (70 %) were observed at 1mg/kg 

17α-methyltestosterone (MT1) incorporated diet. Maximum gonado somatic index were 0.88 in male 

and 4.36 in female were observed at 1 mg/kg of MT1 incorporated diet and showed significant 

difference (P<0.05). Maximum length gain (156.69 %) and weight gain (423.04 %) and survival 

(66.66 %) were observed at 1mg/kg       ethynylestradiol (E1) incorporated diet. Maximum gonado 

somatic index of 0.83 in male and 4.17 in female were observed at 1 mg/kg of E1 incorporated diet 

and showed significant difference (P<0.05). 

In experiment II, 19-norethisterone @ 10, 20 and 30 mg/kg diet, testosterone propionate @ 

1, 3 and 5 mg/kg diet and thyroxin @ 3, 5 and 7 mg/kg diet were used  to study their effect on growth 

and survival of Black Tetra Gymnocorymbus ternetzi  for 60 days. Maximum length gain (171.93%) 

and survival (86.66%) were observed at 5 mg/kg thyroxin (TH2) and weight gain (208.98%) were 

observed at 3 mg/kg of thyroxin (TH1). TH1 and TH2 were significantly different (P<0.05) from all 

other diets. Maximum length gain (159.46%) were observed at 30 mg/kg of 19- norethisterone (N3) 

and weight gain (201.36%) and survival (80%) at 20 mg/kg of 19-norethisterone (N2). N3 and N2 

incorporated diet showed significant difference (P<0.05) with other diets.   

Testosterone propionate (TP2) at 3 mg/kg showed the maximum length gain (159.23%) and 

survival (80%) and weight gain (184.94%) at 1 mg/kg of Testosterone propionate (TP1). TP2 and TP1 

incorporated diet showed significant difference (P<0.05) with other diets for length and weight gain 

whereas there was no significance difference between the survival percentage between the diets. 
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The effect of dietary inclusion of animal extracts on the growth, survival and 

bioenergetic parameters were evaluated for tiger shrimp, Penaeus monodon. Experiments I and 

II were studied for growth and survival while experiments III and IV were conducted for 

bioenergetics study. Wet meat and dry meat extracts were prepared from Clam, Paphia 

malabarica, green mussel, Perna viridis and squid, Loligo spp. Shrimps fed the basal diet 

coated with 15, 30 and 60 ml kg
-1

 of clam, mussel and squid wet meat extract for experiment I 

and III whereas dry meat extract for experiment II and IV. The growth and bioenergetic study 

was conducted for 70 and 15 days respectively. In experiment I, 30 ml kg
-1

 clam and mussel 

wet meat extract diets were significantly better (P<0.05) compared to remaining diets for 

weight gain, length gain and specific growth rate. Experiment II showed that 60 ml kg
-1

 clam 

and mussel dry meat extract diets were significantly (P<0.05) better for weight gain, length gain 

and specific growth rate than other diets. The survival rate showed no significant difference 

(P>0.05) between the different diets in both experiments. Experiment III revealed that feed 

conversion ratio, protein efficiency ratio, assimilation, gross growth efficiency, assimilation 

efficiency, conversion rate, protein digestibility coefficient, lipid digestibility coefficient, 

digestible energy and apparent lipid retention of P. monodon fed with 30 ml kg
-1

 clam and 

mussel wet meat extract diets were significantly different (P<0.05) from control diet.  

Experiment IV indicated that P. monodon fed with 60 ml kg
-1

 clam and mussel dry meat extract 

diets showed significantly (P<0.05) better feed conversion ratio, assimilation, gross growth 

efficiency, assimilation efficiency, relative growth rate, conversion rate, protein digestibility 

coefficient, digestible energy, apparent protein retention and apparent lipid retention compared 

to control diet. The diets coated with 30 ml kg
-1

 wet meat extract of clam and mussel recorded 

the 10% increase in weight gain of P. monodon than the control diet during study period. 



73 

 

Effect of fish powder incorporated diets on larval rearing of  

Macrobrachium rosenbergii (de man, 1879) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. R.M. Togare Registration No.: 111 

Year of thesis submission: 2006  

Name of the research guide: Dr. S.T. 

Indulkar 

Designation: Associate Professor 

 

The investigation was carried out to assess the effect of various fish meat powders viz. 

ribbon fish (T0), pink perch (T1), croaker (T2) and Bombay duck (T3) incorporated diets on larval 

rearing of M. rosenbergii from IV zoeal stage to last post larval formation. Among the four fish 

meat powders used, diets incorporated with ribbonfish meat powder showed better larval 

progression, less period for completion of larval cycle and better survival as compared to others. 

In the second experiment, assessment of effect of various concentrations (20, 25, 30, 35 

and 40%) of ribbon fish meat powder and pink perch meat powder were tried in the larval diet for 

M. rosenbergii. The results indicated use of diets incorporated with 25 to 30 per cent ribbonfish 

meat powder or 35 to 40 per cent pink perch meat powder for larval rearing. 

Diet consisting of fish meat powder (ribbonfish 25 to 30% or pink perch 35 to 40%), 

milk powder (20%), agar (2.0%), poultry egg (wet weight 28 to 43%), corn flour (8%), vitamin 

mineral (1%) and dry yeast (1%) can be served as best diet for the rearing of M. rosenbergii. 
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The genetic diversity of freshwater mussel L. corrianus from Thane and Raigad 

Districts of north Konkan region of Maharashtra was studied. The samples were collected from 

four locations of Thane and three locations of Raigad Districts. 

A total of 216 RAPD bands in the size range of 200 to 1500 bp were generated by five 

primers with 135 polymorphic bands (62.3%) and 81 monomorphic bands. Four primers 

generated species specific bands in all the samples of L. corrianus. The effective number of 

alleles, percentage polymorphism, Shannon‟s index and Nei‟s gene diversity for Thane district 

population were 1.4623, 62.65, 0.4222 and 0.2793, respectively. The effective number of 

alleles, percentage polymorphism, Shannon‟s index and Nei‟s gene diversity for Raigad district 
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population were 1.3616, 61.66, 0.2877 and 0.2009, respectively. The degree of polymorphism 

reported to be high in the samples from Thane district than the samples from Raigad district. 

The results indicated higher genetic variability between two populations. 

The average genetic similarity for Thane district population was 0.6621 and the 

average genetic similarity for Raigad district population was 0.6886. When the Thane 

population was compared with Raigad population the genetic similarity observed was 0.8862. 

The variation in genetic similarity values may indicate geographical isolation in the breeding 

populations of the freshwater mussel L. corrianus from different rivers. 

The phylogenetic analysis revealed that the samples collected from two different 

locations of the same river were genetically closer, than the samples from two different rivers. 

The results of the present study revealed high genetic variability and low genetic differentiation 

among populations, thus suggesting a great potential for genetic homogenization within 

populations over large geographical distances.  
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The present study deals with survival, growth and maturation of larvae of Oryzias 

melastigma reared in different salinities. It also includes the study on influence of salinity and 

temperature on development of embryos of O. melastigma to observe survival, hatching rate, 

viability of 24 h post hatch larvae and hatching period. 

In the present experiment 20 days old young ones of O. melastigma were transffered in 

eight different salinity treatments viz. freshwater 5, 10, 15, 20, 25, 30 and 35 g.l
-1

 salinity prepared by 

mixing naturally available seawater with freshwater. Observations on survival, weight gain, length 

gain, specific growth rate and gonado somatic index were made at the end of experiment. Similarly, 

eight test salinities were prepared for experiment II for incubation of embryos of O. melastigma. In 

the experiment III, eggs of O. melastigma were incubated at five different temperatures (20.0, 22.5, 

25.0, 27.5, 30.0 
0
C) after six to seven hours of spawning. Observations on eggs hatching, viability, 

incubation period and survival were made daily. 

The observations of the present study showed ability of the larvae to survive in wide range 

of salinity from 0 to 35 g.l
-1

. However, better growth and early maturity observed in the salinity of 10 
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to 15 g.l
-1

. The observations on the hatching rate and hatching period of embryos and viability of 24 

hour post hatch larvae in different salinities and at different temperatures revealed optimal salinity of 

0 to 10 g.l
-1

 and temperature of 27.5 to 30 
0
C for egg incubation. 
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The study was conducted in ponds located at Nevare, Ratnagiri from November 2006 

to April 2007. Ten ponds were selected having area from 0.48 to 0.60 ha. The post larvae of P. 

monodon were stocked at 10 numbers/m
2
 during November 2006. The post larvae were reared 

by using improved extensive type culture system. The sediment parameters before stocking 

were pH, 5.80 to 6.98; organic carbon, 0.75 to 1.82%; available nitrogen, 15.12 to 31.92 mg 

100 g
-1

 and available phosphorus, 11 to 49 mg 100 g
-1

 while pH, 6.29 to 6.77; organic carbon, 

1.42 to 2.47%; available nitrogen, 23.52 to 33.60 mg 100 g
-1

; available phosphorus, 19 to 70 mg 

100 g
-1

 were found at harvest. The survival, specific growth rate, relative growth rate, weight 

gain, feed conversion ratio (FCR) were 58.16%, 5.86%, 20.77%, 28.87 g and 1.58, respectively 

for P. monodon in 142 days‟ study period. The carcass analysis of harvested P. monodon 

showed protein, 48.75%; Fat, 3.7 1%; Ash, 17.17%; Carbohydrate, 17.31% and phosphorus 

1.13% during study period. The phosphorus sources in ponds were feed, fertilizer and water 

which accounted for 37% of the total input. While, output of phosphorus recorded was 16.61% 

in harvested shrimp, 12.12% in discharge water, 69.38% in sediment during culture period. The 

study revealed that major portion of input phosphorus was from feed where as, maximum 

phosphorus was trapped in the sediment of shrimp ponds at Nevare. 

 

 

Studies on growth and survival of spawn and fry of Neon tetra,  

Paracheirodon innesi (Mayers, 1936) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. S.V. Sanaye Registration No.: 116 

Year of thesis submission: 2007  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Associate Professor 

 



76 

 

In the commercial development of freshwater ornamental fish culture provision of 

appropriate live foods for feeding the fish at various stages is an important aspect in success of 

seed production. Growth and survival of spawn and fry of neon tetra, Paracheirodon innesi by 

using different live food organisms and formulated feed was evaluated during this study. 

Experiment I was conducted to determine the effect of infusoria and green water on growth and 

survival of spawn of neon tetra. The better growth (length gain 94.66%, weight gain 1120.49%, 

and specific growth rate (SGR) 19.24%) and 80% survival was observed in spawn fed green 

water for 13 days. In second experiment, thirteen day old neon tetra early fry (6.44 ± 0.025 mm 

initial lengths, 0.64 ± 0.0031 mg initial body weight) were fed mixed zooplankton (T1), 

decapsulated Artemia cyst (T2) and Artemia nauplii. (T3). Survival was 95.23% on T1 (mixed 

zooplankton), 37.33% on T2 (decapsulated Artemia cyst), and 67.61% on T3 (Artemia nauplii). 

The better growth (length gain 131.98%, weight gain 6658.78% and SGR 14.04%) was observed 

in early fry fed mixed zooplankton for 30 days. During the third experiment, fry neon tetra was 

weaned from mixed zooplankton to formulated feed. Neon tetra fry (14.62 ± 0.27 mm initial 

length, 40.09 ± 2.72 mg initial body weight) were fed with mixed zooplankton (D1) and 

formulated feed (D2), and in case of weaning treatments i.e. weaning at day 24 (D3), the 

reduction in quantity of mixed zooplankton were performed at day 12, 18 and 24. The quantity 

of mixed zooplankton was provided @ 66 numbers fry
-1

 and after 12 days it was reduced to half 

i.e. 33 numbers fry
-1

 and formulated feed was provided at the rate of 2% of the biomass. At 18 

days the quantity of mixed zooplankton reduced to half of the previous quantity and at day 24 

mixed zooplankton was completely replaced by formulated feed. Similarly for weaning 

treatment D4 (weaning at day 12), these changes were made at day 6, 9 and 12 and for weaning 

treatment D5 (weaning at day 6) at day 2, 4 and 6. The mean lengths were highest in fry weaned 

at day 6 (21.13 ± 0. 14 mm), significantly different from other treatments, while mean weights, 

SGR and survival were found better in D5 and significantly different from control. This study 

showed that replacement of mixed zooplankton by formulated feed at day 6 appears feasible. 
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Effect of different tank colours viz. white, red, blue, dark violet, gray and green on 

metamorphosis and survival of zoeal larvae of M. rosenbergii was assessed in the first 
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experiment. Significantly reduced metamorphosis period and higher survival were observed in 

darker internal colour of rearing tubs. Similarly effects different colours of tubs viz. white, red, 

green, blue and dark violet on growth and survival of post larvae was observed. The dark violet 

coloured rearing tubs recorded higher growth and survival of post larvae. 

The role of colour of rearing tub and its interaction with light intensity appears to be 

important in metamorphosis and survivakl of zoeal larvae and post larvae of M. rosenbergii. 
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                   The effect of dietary inclusion of freshwater mussel extracts on the growth, survival 

and bioenergetic parameters were evaluated for post larvae of freshwater prawn, Macrobrachium 

rosenbergii. Experiment-I and II were studied for growth and survival, while experiment-III was 

conducted for bioenergetics study and experiment-IV for evaluation of dietary attractability in M. 

rosenbergii. Freshwater mussel, Lamellidens marginalis was used for preparation of extracts. 

Prawns were fed with extract coated basal diet at three concentrations of wet meat and roasted meat 

extracts (20, 30 and 40 ml kg
-1

) for experiment-I and dried meat powder extract coated diet at 20, 

30, 40, 50, 60 and 70 ml kg
-1

 concentrations for experiment-II. The best diets from experiment-I 

and experiment-II along with control diet were used for experiment-III. The growth and 

bioenergetics study were conducted for 70 and 15 days respectively. In experiment-I, 30 ml kg
-1

 

wet meat and in experiment-II, 60 ml kg
-1

 dried meat powder extract coated diets were found better 

than other diets for weight gain, length gain and specific growth rate. The survival rate showed no 

significant difference among the different diets in both experiments. Experiment-III revealed that 

FCR, PER, assimilation, assimilation efficiency, gross growth efficiency, relative growth rate, 

protein digestibility coefficient, apparent protein retention and apparent lipid retention of M. 

rosenbergii fed with 30 ml kg
-1

 wet meat extract coated diet was significantly better than control 

diet. Experiment-IV revealed that prawns were more attracted towards diet coated with 30 ml kg
-1

 

wet meat extract than other diets. It is concluded that diet coated with 30 ml kg
-1 

wet meat and 60 

ml kg
-1

 dried meat powder extract of freshwater mussel were found better for increasing the growth 

of post larvae of M. rosenbergii under laboratory conditions. 
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Alum is more effective and economical in removing clay turbidity from pond water 

sample. Therefore, a simple alum requirement test was standardized to determine the amount of 

alum needed to floc clay particles in pond water. Alum requirement was 27 mg/L for pond 

water of Kharland Research Station, Panvel. Accordingly the dose of alum was standardized to 

undertake further studies on growth and survival of fry and semifingerling of C. catla compared 

to turbid water.  

Alum treatment of turbid water caused marked reduction of turbidity in both 

experiments on growth and survival of fry and semifingerling of C. catla. Each mg/L of alum 

destroyed approximately 0.47 and 0.53 mg/L of total alkalinity in experiment of fry rearing and 

semifingerling rearing respectively and thereby depressed pH. 

The lengthwise and weightwise growth of fry of C. catla was significantly higher in 

alum treatment than that of turbid water. In alum treatment, absolute growth (6.04 mm in length 

and 85.50 mg in weight), relative growth (lengthwise 0.27 mm and weightwise 0.94 mg), and 

per day increment in growth (0.40 mm in length and 5.70 mg in weight), of fry was more than 

the absolute growth (3.96 mm in length and 39.63 mg in weight), relative growth (lengthwise 

0.18 mm and weightwise 0.43 mg), and per day increment in growth (0.26 mm in length and 

2.64 mg in weight), of fry in turbid water.  

The lengthwise and weightwise growth of semifingerling of C. catla was significantly 

higher in alum treatment than that of turbid water. In alum treatment, absolute growth (14.86 

mm in length and 706.06 mg in weight), relative growth (lengthwise 0.47 mm and weightwise 

2.39 mg), and per day increment in growth (0.49 mm in length and 23.53 mg in weight), of fry 

was more than the absolute growth (11.62 mm in length and 537.83 mg in weight), relative 

growth (lengthwise 0.36 mm and weightwise 1.82 mg), and per day increment in growth (0.38 

mm in length and 17.92 mg in weight), of fry in turbid water. 

The survival of fry and semifingerling of C. catla was 80.57 % and 94 % respectively in 

alum treatment, while it was 72 %, and 92 % respectively in turbid water.  

              Result of present study indicated that the application of alum @ 27 mg/L is useful to 

decrease the turbidity and increase the survival and growth of fry and semifingerling of C. 

catla.      
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In experiment I, goldspot mullet (Liza parsia) were reared at three different densities in the 

cages (1 x 1x 0.5 m
-3

) to evaluate the effects of stocking density on growth and survival. Fry (mean 

length, 1.3 ± 0.2 cm and mean weight, 0.08 ± 0.03 g ) were stocked at the rate of 50, 100 and 200 nos. 

m
-2

 for 30 days. the final mean lengths were 3.40, 2.75 and 2.46 cm, mean weights were 0.6125, 

0.5042 and 0.4055, SGR was 6.01, 5.40 and 4.77 % day
-1

 and survival were 80.57, 72.42 and 60.14% 

respectively at stocking densities of 50, 100 and 200 nos. m
-2

. The results revealed that stocking 

density showed inverse relationship with growth (length gain, weight gain and specific growth rate) 

and survival. 

In experiment II, fry were stocked at 50 nos. m
-2

 in cages (1 x 1 0.5 m
2
) with mean length, 1.3 

± 0.4 cm and mean weight, 0.08 ± 0.003 g to evaluate the effect of different feeding ration viz. 4, 6, 8 

and 10 % of body weight 
-1

 on growth and survival. Fry were nursed in cages until they reached one 

gram weight. Among the four different feed rations, fry fed at 6% of body weight 
-1

 attained highest 

average length of 4.46 cm, average weight of 1.03 g and specific growth rate (SGR) of 7.03% day
-1

 in 

36 days, with 76.8% of survival. The results showed that, length gain, weight gain and specific growth 

rate were found significantly different among feeding ration and survival showed non significance 

among the feeding rations. 
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                        Experiment I and II, were conducted to study the effect of dietary inclusion of 

green mussel (Perna viridis) and clam (Paphia malabarica) wet and dry meat powder extracts 

on growth and survival of freshwater prawn, M. rosenbergii was evaluated. After 70 days of 

laboratory experimental culture duration significantly higher weight gain, length gain and 

specific growth rate was recorded with 30 ml kg
-1

 clam and mussel wet meat extract 

incorporated diets. The dietary inclusion of 60 ml kg
-1

 clam and mussel dry meat powder 
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extracts shown better results for weight gain, length gain and specific growth rate. Experiment 

III was carried out to study the effect of different diets on bioenergetic parameters of M. 

rosenbergii. Results showed that prawns fed with 30 ml kg
-1

 clam wet meat extract incorporated 

diet showed significant difference in feed conversion ratio, protein efficiency ratio, assimilation, 

assimilation efficiency, relative growth rate, gross growth efficiency, protein digestibility 

coefficient, apparent protein retention and apparent lipid retention as compared to other diets. 

Experiment IV was conducted to study the dietary attraction of M. rosenbergii by using the 

mussel and clam extracts coated diets. Maximum attraction of M. rosenbergii wasfound with 

the diet incorporated with clam wet meat extract at 60 ml kg
-1

 feed as compared to other diets.  

During present study it was found that diet coated with 30 ml kg
-1

 clam wet meat 

extract and 60 ml kg
-1

 clam dry powder meat extract was better as compared to other diets.   
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The experiments were carried out on rearing of three important life cycle stages viz. spawn, 

fry and semi-fingerlings of goldfish, Carassius auratus at different stocking densities in floating cages 

(1mx 0.5mx 0.5m) installed in earthen pond. In the first experiment, spawn (mean length, 1.08 ± 0.02 

cm and weight, 0.018 ± 0.0004 g) were grown at density of 200, 400 and 800 spawn m
-3

 for the period 

of 35 days. Fish were fed flake feed containing 53% crude protein at the rate of 8% of the body weight 

per day. The maximum mean length gain 194.54%, weight gain 11987.12%, specific growth rate 

13.63 day
-1

 and mean survival 68% was recorded for spawn reared at density of 200 spawn m
-3

. The 

growth and mean survival of spawn reared at density of 200 spawn m
-3

 were significantly (p<0.05) 

better than those reared at densities of 400 and 800 spawn m
-3

. The stocking densities showed 

significantly inverse relationship with growth (mean length gain, weight gain and specific growth rate) 

and mean survival. In the second experiment, fry (mean length, 2.55± 0.02 cm, and weight, 1.36 ± 

0.047 g) were reared at three different stocking densities of 100, 200 and 400 fry m
-3

 for period of 42 

days. The fry were fed moist feed containing 29 % crude protein at the rate of 6% of the body mean 

weight per day. The fry reared at a density of 100 fry m
-3

 showed significantly higher mean length 

gain 89.42%, weight gain 103.21% specific growth rate 1.69% day
-1

 and mean survival 69.14% than 

the fry stocked at the rate of 200 and 400 fry m
-3

. The stocking densities showed significantly inverse 
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relationship with growth (mean length gain, weight gain and specific growth rate) and mean survival. 

The third experiment was carried out with semi-fingerlings (mean length, 4.03 ± 0.02 cm and weight 

2.09 ± 0.01 g) stocked at the rate of 50, 100 and 200 semi-fingerlings m
-3

. The fishes were fed with 

moist feed containing 29% crude proteins at the rate of 4% of the body mean weight for duration of 49 

days. These semi-fingerlings reared at density of 50 fingerlings m
-3

 displayed significantly higher 

mean length gain 57.47%, weight gain 181.48%, specific growth rate of 2.11 % day
-1

 and mean 

survival of 70.86% compared to semi-fingerlings reared at 100 and 200 numbers m
-3

. The stocking 

densities showed significantly inverse relationship with growth (mean length gain, weight gain and 

specific growth rate) and mean survival. 

The present investigation indicated that the stocking densities of 200 spawn m
-3

, 100 fry m
-3

 

and 50 semi-fingerlings m
-3

 yields better mean growth and mean survival in floating cages installed in 

earthen ponds. 
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In the present study, efforts were made to evaluate the filtration capabilities of 

freshwater mussel, Lamellidens marginalis. The filtration rate of the mussel and effect of their 

densities on water parameters and nutrients were evaluated. In evaluation of filtration rate with 

respect to different algal cell densities and with respect to different freshwater mussel sizes, 

highest filtration rate (0.7 Lhr
-1

) was observed in large size (10.18 ± 0.42 cm) mussels when fed 

with 1.5 x 106 cells mL
-1

 of mixed algae, which was significantly different (P > 0.05) from all 

other treatments. 

In 30-days duration, water quality parameters of mussel treated tanks like DO, 

alkalinity, total hardness, pH, TSS, nitrate-nitrogen, nitrite-nitrogen and orthophosphate showed 

decreasing trend and values of parameter like ammonia nitrogen drifted to higher values with 

respect to time. The SNK showed that, values of DO, alkalinity, nitrite-nitrogen, 

orthophosphate in control tanks were found to be significantly different (P > 0.05) from all 

other treatments, where other parameters did not show significant difference among each other.  

It is concluded that the freshwater mussel has ability to clear the algal densities and 

gives better results when large size (shell length of 10.18 ± 0.42 cm) mussels are used. The 
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study also showed that the mussel has ability to decrease nutrient content by converting 

complex nutrients to water soluble forms (ammonia, nitrate, and nitrite) and hence maintain the 

good water quality. 
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In commercial aquaculture diet costs about 30-70% of total operational cost, hence it is 

important to develop the feeding strategy which optimizes feed efficiency and production, and 

maximizes profitability. The present study was designed to evaluate the effect of feed cycling on 

growth and survival fry and fingerling of Catla catla. The fry and fingerling were fed with two days 

(T1), four days (T2), six days (T3) and eight days (T4) feed cycles for both the Experiment-I and II 

respectively. Continuous feeding served as control (T0). Experiment-I was conducted as per the CRD 

to evaluate the effect of feed cycling on growth and survival of fry of Catla catla for 60 days rearing 

period. During Experiment-I two days feed cycling regime (T1) showed the better results for growth 

and survival. FCR and ECI were found better in T4. PER, LER and FI were found maximum in T4. 

FE found maximum in T0 while condition factor (0.85) was not significant (P>0.05) among all the 

treatments. Body composition was found best in control except RNA/DNA ratio found best in 

control, two days and four days feed cycling regimes. Experiment-II was conducted as per the CRD 

to evaluate the effect of feed cycling on growth and survival of fingerling of Catla catla for 60 days 

rearing period. During Experiment-II two days feed cycling regime (T1) showed better results for 

growth, survival, biological parameters and body composition. 

The present study indicated that two days feed cycling was found to be most suitable for 

growth, survival and body composition of fry and fingerling of Catla catla. 

 

Use of surimi processing wastewater for culture of live food organisms 
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Utilization of food processing wastes for biological production will ease a part of the 
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disposal problem; in particular the potential hazards of eutrophication, at the same time recycle 

the innately rich plant nutrients in the waste materials in the form of plant and animal biomass. 

Initially the composition profile of the surimi waste water was estimated. experiment I, II and 

III were conducted to evaluate the efficiency of different varieties i.e. untreated, treated and 

sludge of surimi waste water as a potential nutrient for culture of live food organisms including 

both zooplankton and phytoplankton. In all the three experiments surimi wastewater was used at 

five different concentrations i.e. 0%, 5%, 10%, 20% and 40% in T0, T1, T2, T3 and T4 

respectively for the culture of mixed algae. Culture of mixed algae was carried out in plastic 

tubs by using common fertilizer GOC (Hemchandra, 2005), which served as control. 

Experiments I and II revealed that both untreated and treated surimi wastewater at 5% are better 

nutrients for culture of mixed algae. While the experiment III revealed that sludge is not a 

suitable nutrient for culture of live food organisms. In experiments IV and V mass culture of 

mixed algae was carried out using 5% concentration of treated and untreated surimi wastewater. 

The mixed algae were evaluated for cell densities on daily basis; also the mixed algae were 

assessed for specific growth rate, mean growth rate and doubling per day. In experiment VI and 

VII culture of mixed zooplankton was carried out at 5% concentrations of untreated surimi 

wastewater and it was considered for maximum density. Moreover the proximate composition 

of the surimi wastewater grown algae was found to be analogous to the algae grown on diverse 

commercial media. 
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Ornamental fish culture is a growing business all around the globe. Provision of appropriate 

food at different larval and post larval stages is an important aspect in success of seed production. 

Growth and survival of larvae of dwarf rainbowfish, Melanotaenia praecox using different live 

food organisms and formulated feed at different life stages was evaluated during the study. 

Experiment I was conducted to determine the effect of different live foods viz. Green water, 

Infusoria, decapsulated Artemia cysts, Artemia nauplii and mixed zooplankton. The higher length 

gain 355.56 % (± 29.39), weight gain 88.77 % (± 4.59), SGR 2.11 % (± 0.04)) and 70 % (± 5.8)  
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survival were observed in larvae fed with Infusoria → decapsulated Artemia cysts → Artemia 

nauplii → mixed zooplankton for 30 days. In experiment II, fry of dwarf rainbowfish, M. praecox 

were weaned from mixed zooplankton to formulated feed in 30 days. Dwarf rainbowfish fry (1.85 

± 0.008 cm initial length, 0.13 ± 0.001 g initial  weight) were fed with mixed zooplankton (T1) and 

formulated feed (T2) and weaned from mixed zooplankton to formulated feed at day 6 (T3), at day 

12 (T4) and at day 24 (T5). Higher length gain 47.02 % (± 3.94), weight gain 168.28 % (± 9.45), 

SGR 3.28 % (± 9.45) and survival (100 %) were observed for the fry weaned at day 12. In 

experiment III, juvenile of dwarf rainbowfish (initial length = 2.23 ± 0.049 cm, initial weight = 

0.13  ± 0.002 g) M. praecox were observed for growth and survival with varying dietary protein 

levels viz. 37% (T1), 40% (T2), 43% (T3), 46% (T4) and 49% (T5).  Juveniles fed 46% protein 

showed higher length gain 28.29 % (± 5.61), weight gain 125.68 % (± 36.60) and SGR 2.59 % (± 

0.51) and survival (100%). 
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Ornamental fish culture is a growing business all around the globe. For the growth and 

survival of any cultured varieties provision of proper nourishment holds the key to success in 

seed production. Growth and survival of larvae of pearl gourami, Trichogaster leeri using 

different live food organisms and formulated feed at different life stages were evaluated during 

the study. Experiment I was conducted to determine the effect of different live foods viz. Green 

water, Infusoria, decapsulated Artemia cysts, Artemia nauplii and mixed zooplankton. The 

improved growth (length gain 427.77 ± 11.34 %, weight gain 88.32 ± 4.59 % and SGR 2.11 ± 

0.08 %) and survival (78.75 ± 2.39 %) were observed in spawn fed Greenwater → decapsulated 

Artemia cysts → Artemia nauplii → mixed zooplankton for 30 days. During the second 

experiment, fry of pearl gourami, T.  leeri were weaned from mixed zooplankton to formulated 

feed in 30 days. Pearl gourami fry (1.6 ± 0.06 cm initial length and 0.39 ± 0.003 g initial body 

weight) were fed with mixed zooplankton (T1) and formulated feed (T2) and weaned from 

mixed zooplankton to formulated feed at day 6 (T3), at day 12 (T4) and at day 24 (T5). Higher 

length gain (128.12 %), weight gain (116.15 %), SGR (2.57 %) and survival (97.50%) were 

observed for the fry weaned at day 24. During the third experiment, juvenile of pearl gourami, 

T. leeri were observed for growth and survival with varying dietary protein levels viz. 25% (T1), 
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30% (T2), 35% (T3), 40% (T4), 45% (T5) and 50% (T6). The juveniles of pearl gourami, T. leeri 

(initial length 3.2 ± 0.02 cm and initial weight 2.00 ± 0.02 g) fed 40% (T4) protein diet showed 

better growth (length gain 55.46 ± 1.49 %, weight gain 138.75 ± 2.39 % and SGR 2.90 ± 0.03 

%) and survival (100%). 
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The aim of this study is to determine the role of different organic manures viz. raw cattle 

dung, poultry waste and vermicompost on the growth of Vallisneria spiralis in the container in open 

and shadow environmental condition. 

Experiment I was conducted to study the role of different organic manures viz. cattle manure, 

poultry manure and vermicompost on the growth of V. spiralis in 100 g capacity pot for 28 days. All 

the manures were applied at the rate of 2 g pot
-1

. Significant difference was not found among the 

treatments for water parameters, while significant difference was observed for nutrients of soil. 

Plastic pools manured with poultry and cattle manure did not show significant difference for final 

biomass, total length, number of leaf and runners of V. spiralis.  

Experiment II was carried out to standardize the dose of cattle manure viz. 1 g pot
-1

, 2 g pot
-1

, 

3 g pot
-1

, 4 g pot
-1

 and without cattle manure (control) was used for growth of V. spiralis. Significant 

difference was observed in growth parameters of V. spiralis. It was observed that 2 g pot
-1

 cattle 

manure was good for optimum growth of the plant. 

Experiment III was to study the effect of open and shadow environmental conditions on the 

growth of V. spiralis. Results indicated that V. spiralis grown in shadow conditions grew faster with 

dark green leaves than open environmental conditions.  

It was concluded that the application of cattle manure at the rate of 2 g pot
-1

 with soil in 

shadow conditions increase biomass, total length and produced good leaf quality of V. spiralis. 
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               Static bioassay was conducted for Perna viridis for 96hr LT50 at different 

temperatures. The 96hr LT50 value of temperature for P. viridis was 31.35°C. 10, 30, 75 and 

100% mortality was recorded at 30, 31, 32 and 32.5oC at the end of 96hr. Oxygen consumption 

rate of P. viridis were examined in relation to temperature. The green mussel P. viridis showed 

oxygen consumption rate 0.3 to 0.4mg/l at 28°C, 0.53 to 0.93 mg/l at 30°C with a further 

increase from 0.63 to 1.14 mg/l at 31°C. Lowest oxygen consumption rate was recorded at 28oC, 

while the highest was at 31°C after 1hr. The filtration rate of P. viridis was determined in 

relation to temperature (28, 30 and 31oC) at fixed phytoplankton concentration (1X105cells/ml). 

The filtration rate of P. viridis varied from 2.4748 to 2.553 l/h/animal, 2.6389 to 2.7321 l/h and 

2.6674 to 2.7761 l/h/animal at 28, 30 and 31°C respectively. Filtration rate increased as the 

temperature increased in all the exposures during the period of experiment, thus a direct 

relationship between temperature and filtration rate in P. viridis is discreditable. The filtration 

rate of P. viridis was determined in relation to varying phytoplankton concentration at 28°C. 

The filtration rate increased with increasing algal cell concentration until 1 X 105 

cells/ml/animal, after which there was rapid decline at 1.25X105 cells/ml/animal. Filtration rate 

of P. viridis at 7.5 X 104 cells/ml was minimal and varied from 2.3925 to 2.4596 l/h/animal and 

peaked at 1 X 105 cells/ml/animal attaining 2.4295 to 2.45967 l/h/animal while the lowest was 

from 2.1992 to 2.2587 l/h/animal at 1.25 X 105 cells/ml/animal. 

                Young mussels of size 2.5 - 2.7 cm were reared at different temperature of 28°C (C), 

30oC (T1) and 31oC (T2) at 1X105 cells/ml/animal for a period of 30 days. Growth of P. viridis 

was nearly same between Control, T1 and T2. Slight gradual increase in the growth rate of P. 

viridis up to 30oC was followed by decrease at 31oC. 

                 Young mussels of size 2.5 - 2.7 cm were maintained at 28oC in the laboratory fed on 

three combinations of phytoplankton concentrations 1 X 105, 1.25 X 105 and 1.50 X 105 

Cells/ml/animal. The statistical test suggested a maximum growth rate of P. viridis at 1.50X105 

while the least was at 1X105cells/ml/animal. Growth rate increased as increase in phytoplankton 

concentration at 28°C. 

 

 



87 

 

Effect of different diets on reproductive performance of pearl gourami,  

Trichogaster leerii (bleeker, 1852) 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. M. S. Bhalekar Registration No.: FRRTM080161 

Year of thesis submission: 2010  

Name of the research guide: Shri. D.I. 

Pathan 

Designation: Assistant Professor 

 

The  brood stock  management  is  of  prime  concern  in  a  hatchery  system  as  the  

production  of  viable and quality  seed is largely dependent upon the  practices  followed. In the 

present study, brood stock of Trichogaster leerii were fed with live food alone or in combination, as 

well as with enriched live food to access the  reproductive performance. The experiment was 

conducted in all glass aquarium tank ( 303060   cm, 54-Lcapacity) filled with water up to a level 

of 15 cm. During the experiment I, the adult females of pearl gourami (length 5.80 ± 0.06 cm and 

weight 1.9207 ± 0.08 g) were fed with different live foods such as mosquito larvae( T1), Artemia( 

T2), earthworms ( T3) and combinations of the above food viz. mosquito larvae + Artemia( T4), 

mosquito larvae + earthworm ( T5)  and Artemia + earthworm    ( T6). The  fishes were fed up to 

satiation ( about 8 to 10% of body weight ) divided into three rations per day. The results indicated 

higher growth rate and reproductive performance in adult females of pearl gourami fed with 

mosquito larvae, as compared to other test diets. The culture of Artemia along with its enrichment to 

improve the nutritional status can be carried out easily. In experiment II, the adult females of pearl 

gourami (length 5.70 ± 0.07 cm and weight 1.9417 ± 0.11 g) were fed with different enriched on-

grown Artemia viz. emulsion of cod liver oil and ground nut oil cake, spirulina powder, EPA/DHA 

medium. The results of the experiment II, revealed higher reproductive performance in term of 

spawn production of T. leerii fed with Artemia enriched with cod liver oil and ground nut oil cake 

emulsion. Therefore, use of enriched Artemia with emulsion of cod liver oil and ground nut oil cake 

for better reproductive performance of brood stock of T. leerii is recommended.  
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Flowerhorn is a crossbred fish between Cichlasoma trimaculatum and other cichlid 

species. Flowerhorn is one of the most popular among the aquarium hobbyist and fetches good 

price in ornamental fish market. Thus, attempts were made to breed flowerhorn in laboratory 
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and study the embryonic development, evaluate suitable feed and feeding protocol for rearing 

the fry for its better growth and survival. Eggs laid per clutch was ranged from 5-20 numbers 

and ovoid shape, with the horizontal axis longer (1.38 ± 0.05 mm) than the vertical axis (1.78 ± 

0.04 mm). During study, the different embryonic stages were observed such as fertilized egg, 

zygote stage, two-blastomere, four-blastomere, eight-blastomere, sixteen-blastomere, thirty-two 

blastomere stages, early-blastula stage, late-blastula stage, germ ring stage, embryonic-shield 

stage, 75% epiboly stage, yolk-plug stage, tail-bud stage, six-somite stage, twenty-four somite 

stage, pre-hatching stage, while larval stages were post-hatching stage, blood circulation stage, 

yolk-sac stage, opened-mouth stage and free swimming stage were recorded.  The complete 

hatching was observed within 42-49 hours. While free swimming hatchling were recorded after 

132 hours during the present study. Fry of flowerhorn (0.9 ± 0.04 cm initial length and 0.0163 ± 

0.0002 g initial body weight) were fed with Artemia nauplii (T0) and formulated feed (T1) and 

weaned from Artemia nauplii to formulated feed at day 6 (T2), at day 12 (T3) and at day 24 (T4). 

Higher length gain (85.13 ± 1.56%), weight gain (420.73 ± 1.95%), SGR (5.50 ± 0.015%) and 

survival (100.00%) were observed for at day 12 in rearing period of 30 days.  The fry of 

flowerhorn (initial length 2.2 ± 0.006 cm and initial weight 0.163 ± 0.0002 g) fed 60% (T4) 

protein diet and found better growth (length gain 58.77 ± 0.30%, weight gain 546.98 ± 35.92% 

and SGR 3.10 ± 0.09%) and survival (100%) in 60 days. 

 

 

 

Role of Different Compounds in Formulation of Artificial Sea Water for Larval Rearing of 

Macrobrachium rosenbergii (De Man, 1879) 
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The inland areas have tremendous potential of increasing freshwater prawn culture. Non-

availability of quality seed in required quantity is one of the biggest constraints in the development of 

freshwater prawn culture in the state. Increased cost of seed transportation from coastal to remote 

inland areas and resulting stress of long distance transport on prawn seed are the main hurdles faced 

by the industry. Therefore, it is necessary to find an alternative option to make available artificial 

seawater at lower cost in non-costal districts or states. Therefore, during present study an attempt was 

made to evaluate the effect of each element in formulated artificial seawater media growth and 

survival of M. rosenbergii larvae. 



89 

 

The media for one litre consisted of chemical composition as Common salt (42.00 g), 

Potassium chloride (1.0 g), Calcium chloride (1.8 g), Magnesium chloride (8.0 g), Sodium 

bicarbonate (0.34 g), Potassium bromide (0.16 g) and Ethylene Diamine Tetra Acetic acid [EDTA] 

(0.004 g) gave better results during larval rearing. In the experiment I, larvae were reared in container 

filled with 5 litre of different ASW formulation. Highest survival of 30% with production rate of 15 

postlarvae L
-1

 was recorded in ASW formulation devoid of Sodium sulphate compared to other 

formulations. In the experiment II, mass culture of larvae was carried out in plastic pool filled with 

300 litre of ASW formulation devoid of Sodium sulphate. The larval survival of 12.01% was 

recorded with production rate of 10.98 postlarvae   L
-1

. 

The present study indicated that the potential of the above mentioned ASW formulation 

without Na2SO4 element can be effectively used for larval rearing of Macrobrachium rosenbergii in 

the areas far away from costal region at a reasonable production cost. 

 

 

Effect of dietary protein and lipid level on growth, feed efficiency and survival of 

flowerhorn fish 
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Flowerhorn is a crossbred fish which does not occur in the natural habitat. The fish 

became popular among aquarium keepers due to its natural beauty and its ability to grow in a 

wide range of environmental condition. In Experiment I, the juveniles of flowerhorn (average 

length = 3.6 ± 0.03 cm and weight = 1.15 ± 0.03 g) were fed nine different diets containing 

different protein and lipid level viz., 40%P5%L (T1), 40%P10%L (T2), 40%P15%L (T3), 

50%P5%L (T4), 50%P10%L (T5), 50%P15%L (T6), 60%P5%L (T7), 60%P10%L (T8) and 

60%P15%L (T9) for 60 days . The  better growth was observed in diet 50%P10%L (length gain 

62.69 ± 3.52%, weight gain 166 ± 6.42%,  SGR 1.63 ± 0.04%) in 60 days and found 

significantly different (P<0.05) from other diets. Protein efficiency ratio (0..33 ± 0.01) and lipid 

efficiency ratio (2.41 ± 0.02) were found to be significantly different (P<0.05) among the diets. 

The broken line curve indicated optimum dietary protein in the range of 50-51 % and that of 

lipid in the range of 10-11 % for better growth of flowerhorn juveniles. Statistically significant 

difference (P < 0.05) was not observed in survival of fishes fed different diets. In the experiment 

II, juveniles of flowerhorn (average length = 4.6 ± 0.05 cm and weight = 1.91 ± 0.06 g) were fed 

different feeds such as diet formulated on the basis of result of experiment I (T1), goat heart (T2), 

commercial feed (T3) and Spirulina incorporated diet (T4). The better growth (length gain, 
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weight gain, SGR) observed in juveniles fed diets T1 and T3 as compared to T2 and T4 over a 

period of 60 days. The survival of 100 % was observed in all the diets. It is concluded that diet 

(T1) is better for rearing the juveniles of flowerhorn. 

 

Effect of different organic manures and light on the growth of cabomba, Cabomba 

caroliniana a. Gray 1837 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. A. S. Gurav Registration No.: FRRTM080163 

Year of thesis submission: 2011  

Name of the research guide: Dr. H.T. 

Dhaker 

Designation: Head and Professor 

Present study was conducted to determine the role of different organic manures viz. raw 

cattle manure, poultry manure and vermicompost on the growth of C. caroliniana different light 

intensity. 

Experiment I was conducted to study the role of different organic manures viz. cattle 

manure, poultry manure and vermicompost on the growth of C. caroliniana in 100 g capacity pot 

for 35 days. The plastic cups of 85 ml capacity (5.8 cm diameter) were filled with 40 g soil and 

sand mixture (3:2) up to 2 cm and 2.0 g dried manure was added and remaining space was filled 

with 60 g soil and sand mixture. These pots were planted with shoots (8-10 cm) of C. caroliniana 

and kept in plastic pools (1.2 m diameter) contained 450 L water for 35 days growth. The better 

growth was recorded in poultry manure. Significant difference (P<0.05) was found among the 

treatments for water nitrate-nitrogen and nitrite-nitrogen and available nitrogen and organic carbon 

in soil.  

 Experiment II was carried out to standardize the dose of poultry manure viz. 3.0293 g pot
-1

, 

3.2111 g pot
-1

, 3.3929 g pot
-1

, 3.5747 g pot
-1

, 3.7565 g pot
-1

 and without poultry manure (control) 

was used for growth of C. caroliniana. The plantation procedure was adopted similar as 

experiment I. It was observed that 3.2111 g poultry manure per pot was good for growth of the 

plant for 35 days. 

 Experiment III was used for growing C. caroliniana under the different light intensity for 

35 days. Different light intensity viz. 6100-8400, 34400-37000 and 47500-51600 lux were 

adjusted by covering planted plastic pools with different cloths and 91500-93500 lux without 

cover. During this study growing media with 3.2111 g poultry manure was used and plantation 

procedure was adopted similar as experiment I. Results indicated that better growth of plants with 

dark green colour of leaves was observed in plastic pool with 6100-8400 lux light intensity as 

compared with 34400-37000 and 47500-52000 lux light intensity and without covered pool. It is 

concluded that 100 g of growing media mixed with 3.2111 g poultry and with 6100-8400 lux light 

intensity showed better growth of C. caroli. 
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Breeding performance, larval growth and survival of molly fish, poecilia sphenops 

 (valenciennes, 1846) 
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In the study, attempts were made to evaluate effects of stocking densities on breeding 

performance, larval growth and survival of Poecilia sphenops. In experiment I, brood fishes 

consisting males (Length - 4.2 to 4.6 cm, weight - 0.84 to 0.89 g) and females (Length - 5.3 to 

5.6 cm, weight - 2.40 to 2.65 g) were stocked at the different densities of 50, 100, 150, 200 and 

250 fishes m
-2

 in cages with sex ratio of 4 females : 1 male for a period of 90 days. The fishes 

were fed semi-purified flake feed containing 39.48% crude protein at the rate of 8-10% of body 

weight day
-1

. The average number of fry produced per tank was significantly (P<0.05) higher at 

highest density of 250 brood fishes m
-2

. The results indicated need for testing stocking densities 

higher than 250 brood fishes m
-2

 for observation of fry production. However, the maximum 

number of fry produced per female (23.69) was recorded for brood fishes stocked at density of 

50 fishes m
-2

 and maximum survival (75%) was recorded for brood fishes stocked at density of 

50, 100 and 200 fishes m
-2

.The number of fry produced per female stocked at density of 50 

fishes m
-2 

was significantly better than that of fishes stocked at other densities which suggest to 

further investigate reproductive performance of females stocked at densities lower than 50 

brood fishes m
-2

.  

In experiment II, P. sphenops fry with initial length in the range from 1.0 to 1.1 cm and 

initial weight ranging from 0.0575 to 0.0590 g were reared at four different stocking densities 

of 0.33 fry L
-1

, 0.5 fry L
-1

, 1.0 fry L
-1

 and 2.0 fry L
-1

 for a period of 60 days. The fry were fed 

semi-purified flake feed containing 39.48% crude protein at the rate of 10% body weight day
-1

. 

The fry reared at densities of 0.33 and 0.5 fry L
-1

 showed significantly (P<0.05) better length 

gain and survival than those of fry reared at densities of 1.0 and 2.0 fry L
-1

. The fry reared at 

density of 0.33 fry L
-1

 showed significantly higher weight gain and specific growth rate than 

those of fry reared at other densities. The study revealed that a density of 250 brood fishes(4 

females : 1 male) m
-2

 in cage yielded highest fry production per tank and stocking density of 50 

brood fishes (4 females : 1 male) m
-2

 in cage yielded highest fry production per female over a 

duration of 90 days. Stocking density of 0.33 to 0.5 fry L
-1

 resulted in better growth and 

survival of fry for a culture period of 60 days. 
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Use of some anesthetics in transportation of angelfish, pterophyllum scalare  

(Schultze, 1823) 

 
The aim of the study was to examine the use of some anesthetics viz. eugenol, quinaldine 

and sodium bicarbonate for transportation of different size groups such as small (<3.5 cm), medium 

(3.5-4.5 cm) and large (>4.5 cm) size group of angelfish Pterophyllum scalare. For this study, 

effective concentrations and 96-h LC50 values of selected anesthetics on different size groups were 

estimated.  

Effective concentrations were decided on the basis of efficacy criteria of anesthetics for various size 

groups of angelfish P. scalare. The effective concentrations for small size groups found were 

eugenol (80 mg L-1), quinaldine (25 mg L-1) and sodium bicarbonate (40 g L-1), for medium size 

groups were eugenol (85 mg L-1), quinaldine (30 mg L-1) and sodium bicarbonate (45 g L-1) and for 

large size groups were eugenol (95 mg L-1), quinaldine (40 mg L-1) and sodium bicarbonate (55 mg 

L-1).  

The 96-h LC50 values of selected anesthetics estimated for small size group of angelfish P. scalare 

were eugenol (21.373 mg L-1), quinaldine (10.303 mg L-1) and sodium bicarbonate (2469.549 mg L-

1), for medium size group values were eugenol (21.856 mg L-1), quinaldine (10.758 mg L-1) and 

sodium bicarbonate (2821.284 mg L-1) and for large size group values were eugenol (22.326 mg L-

1), quinaldine (11.720 mg L-1) and sodium bicarbonate (3320.818 mg L-1).  

The estimated effective concentrations of three anesthetics were used for transportation of respective 

group. Small size group of angelfish P. scalare were anesthetized with eugenol (80 mg L-1), 

quinaldine (25 mg L-1) and sodium bicarbonate (40 g L-1) and one control i.e. without anesthesia and 

transported for 42 hours by road. Maximum survival recorded in quinaldine (100%) was 

significantly different (p<0.05) than survival recorded in sodium bicarbonate (68.57%) but there was 

no significant difference (p>0.05) between survival recorded in quinaldine and eugenol (97.14%) as 

well as between quinaldine and control (88.57%). Medium size group of angelfish P. scalare were 

anesthetized with eugenol (85 mg L-1), quinaldine (30 mg L-1) and sodium bicarbonate (45 g L-1) and 

one control i.e. without anesthesia. Maximum survival recorded in quinaldine (100%) was not 

significantly different (p>0.05) than eugenol (98.57%), control (90.00%) and sodium bicarbonate 

(87.14%). Large size group of angelfish P. scalare were anesthetized with eugenol (95 mg L-1), 

quinaldine (40 mg L-1), sodium bicarbonate (55 mg L-1) and one control without anesthesia. 

Maximum survival recorded in quinaldine (100%) was significantly different (p<0.05) than control 

(80.00%) but not significantly different (p>0.05) than eugenol (97.14%) and sodium bicarbonate 

(95.71%). Maximum survival recorded in quinaldine (100%) than other anesthetics at concentration 
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of 25 mg L-1, 30 mg L-1 and 40 mg L-1 for small, medium and large size groups of angelfish P. 

scalare respectively. From the observations of the present study, it may be concluded that anesthetic 

like quinaldine may be effectively used to reduce the pre-transportation stress of fishes. 

 

 

Growth and survival of angelfish,   Pterophyllum scalare (schultze, 1823) fry reared 

at different stocking densities 

 

 In the commercial ornamental fish culture, use of optimized stocking density, provision 

of nutritionally balanced feed with appropriate feeding strategy and maintenance of good water 

quality are important aspects in success of production and maintaining welfare of ornamental 

fish. During the present study, the effects of different stocking densities on the growth and 

survival of angelfish, Pterophyllum scalare fry reared in all-glass tanks with and without 

filtration system were evaluated. 

In the experiment I, P. scalare fry in the range of 1.3-1.6 cm and 0.060-0.075 g were 

reared at different densities, i.e. 3 fry L
-1

, 2 fry L
-1

, 1 fry L
-1 

and 0.5 fry L
-1

 for a period of 45 

days in all glass tanks (36 L) without undergravel filtration system. The fish fry were fed flake 

feed containing 49.02% crude protein and daily water exchange of 10-15% was done for each 

tank. The maximum average length gain (135.1060%), weight gain (945.7096%), specific 

growth rate (5.2162%) and survival (100%) were recorded for the fry reared at density of 0.5 

individual L
-1

 and found significantly better (P<0.05) than the fry reared at other densities. In the 

study, growth and survival of P. scalare fry decreased with increase in stocking density. 

In the experiment II, the best and higher stocking density obtained from the experiment I, 

i.e. 0.5 individual L
-1 

was used as the lowest stocking density. Accordingly, P. scalare fry in the 

range of 1.3-1.6 cm and 0.060-0.076 g were reared at different densities, i.e. 3 fry L
-1

, 2 fry L
-1

, 

1 fry L
-1 

and 0.5 fry L
-1

 for a period of 45 days in all glass tanks (36 L) with undergravel 

filtration system. The freshwater was added to compensate evaporative water loss from the 

tanks, but no water exchange was carried out in the experimental tanks. Fry were fed flake feed 

containing 49.02% crude protein. The fry reared at the density of 0.5 fry L
-1

 showed 

significantly (P<0.05) higher length gain (153.6593%), weight gain (967.5915%) and specific 

growth rate (5.2622%) than that of the fry reared at other densities. The densities of 0.5 and 0.1 

fry L
-1

 resulted in 100% survival which was found significantly better (P<0.05) than that of the 

fry reared at densities of 2 and 3 fry L
-1

. The growth of fry was observed to be decreased with 
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increase in the stocking density. In both the experiments, the observation on the water quality 

revealed that the dissolved oxygen values decreased with increase in stocking density. Whereas, 

the value of free C02, ammonia-nitrogen, nitrite-nitrogen and nitrate-nitrogen increased with 

increase in stocking densities over the culture period. 

 The present investigation indicated that stocking density of 0.5 individual L
-1

 showed 

better growth and survival of P. scalare fry reared for 45 days in all glass tanks without and with 

undergravel filtration system.  

 

 

 

 

EFFECT OF DIFFERENT DIETARY PROTEIN LEVELS AND STOCKING 

DENSITIES ON GROWTH AND SURVIVAL OF JUVENILES OF OSCAR, 

Aastronotus ocellatus (Agassiz, 1831) 

 

 

 Oscar, Astronotus ocellatus, is one of the popular and costly ornamental fishes. The fish 

has become popular among aquarium keepers due to its natural beauty. Two experiments were 

conducted to find out optimum stocking density and protein requirement in diet of the fish. In 

experiment I, the juveniles (length 1.4 ± 0.13 cm; weight 0.03 ± 0.004g) were fed three diets 

such as 40, 50 and 60 % protein level in three stocking densities such as 0.2, 0.4, and 0.6 fish L
-
¹ 

(3, 6 and 9 fishes/tub) to form nine treatment viz. 40P3S as 40% protein and 3 fish / tub stocking 

density, 40P6S, 40P9S, 50P6S, 50P9S, 60P3S, 60P6S and 60P9S for period of 60 days. Among 

the experimental treatments, the treatment 50P3S showed significantly higher growth such as 

weight gain (6926.72 ± 19.63), specific growth rate (3.08 ± 0.03), and survival (88.89 ± 11.1). 

The feed utilization such as protein efficiency ratio (3.96 ± 0.14) was significantly higher than 

other treatments, where as feed conversion ratio (0.63 ± 0.02) significantly lower than other 

treatments. Condition factor (16.57 ± 5.52) was significantly higher than treatment 40P9S and 

50P9S. 

     In experiments II, the juveniles (length 1.3 ± 0.03cm; weight 0.23 ± 0.02 g) were fed 

four different diets such as goat heart, beef heart, commercial feed and specially designed diet 

(COF diet) for a period of 60 days. The commercial feed showed significantly higher weight 

gain (728.58 ± 3.69), specific growth rate (1.52 ± 0.06), protein efficiency ratio (2.21 ±0.25) and 

the condition factor (6.40 ± 0.84) than goat heart and beef heart. However, COF diet did not 

significantly differ with growth of commercial diet. The survival of juvenile A. ocellatus was not 
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significantly different among the diets. The study indicated incorporation of 50% crude protein 

in diet and stocking the fishes at low density of 0.2 fish L
-1 

found to be optimum for better 

growth, survival and feed utilization of juvenile A. ocellatus. 

 

 

 

REPRODUCTIVE PERFORMANCE OF WILD AND CULTURE POND FEMALES OF 

GIANT FRESHWATER PRAWN, Macrobrachium rosenbergii (De Man, 1879) 

 

 

 The giant freshwater prawn hatchery requires broodstock to be procured either from 

culture ponds or from natural sources like rivers, creeks, estuaries, reservoirs etc. The present 

study was undertaken to assess their comparative performance in terms of reproductive potential 

of females grown either in culture ponds or by wild stock collection. A reproductive output was 

tested using the parameters such as fecundity, eggs diameter, size of first zoea and proximate 

composition of eggs in various developmental stages. The brooders from pond environment 

were obtained from culture ponds of Jaysingpur, Kolhapur (District) while wild broodstock were 

collected from Juve creek and Madh reservoirs of Junnar of Pune district. Fecundity studies 

were carried out on 60 females, with an equal share from pond and wild sources. The results 

obtained in present work showed absolute fecundity to be higher in wild broodstock as 

compared to that of pond reared broodstock with regard to relative fecundity it was comparable. 

A significant difference was noticed in egg diameter of pond reared females during the 

progression in four developmental stages while it was uniform in wild prawns. However, the 

values were higher in wild as compared to pond reared ones. In the zoeal studies, the size of first 

zoea obtained from wild stock was higher as compared to pond reared ones. The proximate 

composition studies of eggs showed a significant higher value only in wild prawn eggs. Based 

on the results obtained in present study, it can be concluded that the hatchery owners are 

required to obtain wild female broodstocks for the purpose of cost effectiveness while operating 

a hatchery unit. 

 

 

 

 

 

Degree: M.F.Sc.  Subject: Aquaculture 

Name of the Student: Shri. Imran I. Hundekari Registration No.: FRRTM100183 

Year of thesis submission: 2012  

Name of the research guide:  Dr.  A. S Pawase Designation: Associate Professor 



96 

 

EFFECT OF DIFFERENT FILTER MEDIA IN ARTIFICIAL SEAWATER 

RECIRCULATION SYSTEM FOR LARVAL REARING OF Macrobrachium rosenbergii 

(Deman, 1879) 

 

 

 

 The giant freshwater prawn culture is slowly gaining momentum in distantly located 

inland areas of the country. Seed production at larger scale near the inland farming areas may 

prove to be beneficial to keep up the prawn farming development. Use of artificial seawater 

using proper filtration system may add to cost effectiveness for production of quality seed. In the 

present study, the attempt has been made to devise proper filtration technique using artificial 

seawater for production of M. rosenbergii postlarvae. 

 

 Performances of different filter media (T1 – coir + bamboo; T2 – perforated PVC pipe 

rings; T3- synthetic media) were tested in artificial seawater recirculation system by analyzing 

water quality parameters of larval rearing tanks. Coir and bamboo (T1) showed superior 

efficiency in removing nitrogenous wastes as well as in increasing nitrate production by 

maintaining the water quality parameters within the optimal range. Additionally, a survival of 

21% with production of 12.6 PL  L
-¹
 was achieved in T1. In remaining treatments, the survival of 

14%, 19% and 18% was obtained in T0, T2 and T3 respectively. The post larvae production of 8.4 

PL L
-¹
 , 11.4 PL L

-¹
 and 10.8 PL L

-¹
 was achieved in T0, T2, and T3 respectively. Based on the 

results obtained in the present study, it can be concluded that artificial seawater along with 

combination of filter media like Bamboo rings and coir can be effectively used for production of 

post larvae of M. rosenbergii in distantly located inland areas. 

 

 

EFFECT OF HORMONES INCORPORATED FEEDS ON GROWTH AND SURVIVAL 

OF FLOWERHORN FISH 

 

  The present study was undertaken to assess the effect of various hormones viz. 17α-

methyltestosterone (MT), Testosterone propionate (androgenic steroids), 19-Norethisterone 
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(synthetic androgen), Thyroxin (liposoluble hormone) and Human chorionic Gonadotropin 

(Gynogenic steroid) on growth and survival of commercially important exotic ornamental fish, 

Flowerhorn. It is a crossbred between Cichlasoma trimaculatum and other cichlid species. It is 

one of the most popular fish among aquarium keepers due to its natural beauty and its ability to 

grow in a wide range of environmental condition. Flowerhorn males have vibrant colours and 

are more preferred by consumers than females.  

 In the Experiment I, observations were made on growth and survival of juveniles of 

flowerhorn (3.21 ± 0.05 cm of initial total length and 0.51 ± 0.03 g of initial total body weight) 

fed with fifteen different hormone incorporated diets such as, T1 (MT 1.0 mg kg-1 ), T2 (MT 

1.2 mg kg-1 ), T3 (MT 1.4 mg kg-1 ), T4 (TP 2.0 mg kg-1) T5 (TP 3.0 mg kg-1), T6 (TP 4.0 mg 

kg-1), T7 (TH 2.5 mg kg-1), T8 (TH 5.0 mg kg-1), T9 (TH 7.5 mg kg-1), T10 (NT 0.5 mg kg-

1), T11 (NT 0.75 mg kg-1), T12 (NT 1.0 mg kg-1), T13 (HCG 10.0 mg kg-1) T14 (HCG 15.0 

mg kg-1), T15 (HCG 20.0 mg kg-1) for rearing period of 60 days. Among the various test diets, 

maximum length gain 81.53 ± 6.64%, weight gain 738.10 ±5 4.05% and SGR 3.54 ± 0.13% was 

recorded in T13 while highest survival (98.35 ± 1.67%) noted in T7.  

 In the Experiment II, observations were recorded on growth and survival of juveniles of 

flowerhorn (3.12 ± 0.04 cm of initial total length and 0.59 ± 0.03 g of initial total body weight) 

fed different diets viz, Best diet from experiment I with Human Chronic Gonadotropin (10.0 mg 

kg-1) hormone (T1), Commercial feed I (T2) VII and Commercial feed II (T3). The juveniles of 

flowerhorn fed with T1 diet (HCG 10.0 mg kg-1) showed better growth (length gain 99.04 ± 

2.59%, weight gain 357.77 ± 20.47% and SGR 3.63 ± 0.05%) and survival (96.35 ± 0.65%) 

during rearing period of 60 days. 

 

EFFECT OF DIEATARY LIPID SOURCES ON GROWTH AND SURVIVAL OF 

JUVENILES OF OSCAR, Aastronotus ocellatus (Agassiz, 1831) 

 

 Oscar, Astronotus ocellatus, is one of the popular costly ornamental fish. Two 

experiments were conducted to study effect of different oil sources and level of lipid on growth, 

survival and feed utilization of juveniles of A. ocellatus. In experiment I, the juveniles (length 

1.8 ± 0.04 cm; weight 0.03 ± 0.01g) were fed six isoengetic and isonitrigenous diets viz., sardine 

oil + linseed oil (T1) ,sardine oil+ soyabean oil (T2), sardine oil+ mustard oil(T3), cod liver oil+ 

linseed oil (T4), cod liver oil+ soybean oil(T5) and cod liver oil + mustard oil(T6) for period of 
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60 days. The experiment was designed as per completely randomize design with four replicates 

for each combination of oil sources. Among the experimental diets, the diet incorporated with 

sardine oil+ mustard oil showed significantly higher growth such as, length gain (20.25± 0.11), 

weight gain (440.96 ± 0.14) and specific growth rate (2.80 ±0.04) and survival.The feed 

utilization such as protein efficiency ratio (20.04± 0.61) and lipid efficiency ratio (114.53± 0.35) 

were significantly higher than other diets, where as feed conversion ratio (0.13± 0.01) 

significantly lower than other diets. 

 In experiment II, the juvenile (Length 1.9 ± 0.01 cm; weight 0.37 ± 0.01 g) were fed six 

diets with varying dietary lipid levels of 5, 7, 9 11, 13, and 15% coded as T1,T2, T3,T4,T5, and T6 

respectively for aperiod of 60 days. Whereas, the dietary lipid source were used as sardine+ 

mustard oil at 1:1 (w/w) proportion. The 7% lipid level showed significantly higher length gain 

(89.42± 0.60), weight gain (344.04± 0.25), specific growth rate (2.5± 0.03) lipid efficiency ratio 

(10.2 ± 0.19) and lower feed conversion ratio (1.0 ± 0.02),. The survival of juveniles A. 

oscellatus did not differed significantly among the diets. The second order polynomial 

regression analysis showed 9% lipid optimal level for the growth and survival of juvenile of A. 

oscellatus. The study indicated incorporation of sardine oil + mustard oil as dietary source at 7 

to 9% level for better growth, survival and feed utilization of juvenile A. oscellatus. 

 

 

Experimental studies on the embryonic hatching, post embryonic development and 

maturation of the fish, Trichogaster trichopterus sumatranus (Ladiges, 1933) 
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The fertilized eggs treated with 500 mgL
-1

 sodium bicarbonate, the maximum hatching 

percentage (95%) was recorded, in the same dose lowest (22.64 hrs) total hatching period was 

observed and maximum (23.78 hrs) total hatching period was observed in the control. In the 

study of effect of various concentrations of sodium bicarbonate on the hatchling to free-

swimming stage it was revealed that the maximum (87.5%) and minimum (72.5%) free-

swimming percentage were recorded in 200 mgL
-1

 and 600 mgL
-1

 of sodium bicarbonate 

respectively. 

Disodium hydrogen orthophosphate showed good impact on embryonic hatching, in 

400 mgL
-1

 of sodium hydrogen orthophosphate, the maximum hatching percentage (87.5%) was 

recorded while in just hatched larvae when treated with the same dose, the maximum free 

swimming percentage (91.25%) was recorded. 
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The lower dose of cobalt chloride was found to be effective in increasing hatching 

percentage as the maximum hatching percentage (83.75%) in 2 mgL
-1

 of cobalt chloride while 

in the high dose of 8 mgL
-1

, minimum hatching percentage (63.75%) was recorded. It was 

found that the highest free swimming percentage (87.5%) was recorded in 4 mgL
-1

 of cobalt 

chloride.  

When the fertilized eggs were immersed in the different concentrations of thyroxine, it 

showed high hatching percentage (93.75%) in 0.075 mgL
-1

 of thyroxine while in the control less 

hatching percentage (73.75%) was recorded. The experiment revealed maximum free-

swimming percentage (93.75%) in 0.05 mgL
-1

of thyroxine in hatchlings. 

The different concentration of corticosteroid hormone was used for treating the 

fertilized eggs and maximum (85%) was recorded in 0.075 mgL
-1

 of corticosteroid. this 

hormone have good impact on the post-embryonic development of the fish and the maximum 

free-swimming percentage (88.75%) was recorded in 0.05 mgL
-1

 of corticosteroid. 

The effects of 17 α-methyltestosterone on the maturation of the male and female fish 

were studied, maximum (0.43) and minimum (0.15) GSI in case of male while in case of 

female, the maximum (3.7043) and minimum (1.97) GSI were recorded in 0.9 mgL
-1

 diet of 17 

α-methyltestosterone and control respectively. 

In the maturation experiment of ethinylestradiol showed the maturation and growth of 

the male and female fish in 90 days experiment it was observed that in case of male, maximum 

GSI (0.34) was recorded in 4 mgkg
-1

 diet of ethinylestradiol but higher doses showed reduction 

in GSI value. 

 

 

Ecological studies of some brackishwater ponds located at Panvel-Uran area 

(District:Raigad, Maharashtra) in relation to production of Tiger shrimp, Penaeus 

monodon (Fabricius) 
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There are different agro-climatic zones along the east coast and west coast of India.  Therefore, 

region specific ecological study is very essential to understand the complex interaction between 

stocked organisms and environmental factors for eco-friendly and sustainable shrimp farming. Due to 

rapid increase in shrimp farming activity in Raigad district of Maharashtra, which comes under north 

Konkan coastal zone, ecological study of shrimp ponds became essential. The present study was 

undertaken in the shrimp ponds located at Panvel-Uran area of Raigad district to investigate the 
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ecological parameters such as water, sediment, plankton, productivity with growth, survival and 

production of P. monodon.  In addition the impact of probiotic and stocking density on water, 

sediment, growth, survival and production of P. monodon was also attempted. 

The literature pertaining to shrimp culture aspects including ecology, probitic stocking density 

and economics has been reviewed.  Standard methods were followed for analysis of physico-chemical 

and biological parameters of shrimp ponds. 

1. During the present investigation, the temperature, salinity, ammonia-nitrogen, nitrite-nitrogen, 

nitrite-nitrogen, net primary productivity and total phytoplankton influenced the growth of P. 

monodon for the Crop I (December to April).  During Crop II (May to September), the 

transparency, specific conductivity, total dissolved solids, salinity, free carbon dioxide, total 

hardness, calcium, magnesium, dissolved organic matter, ammonia-nitrogen, nitrite-nitrogen, 

nitrate-nitrogen, total phytoplankton, gross primary productivity and community respiration 

influenced the growth of P. monodon at both sites. 

2. Sediment parameters such as temperature and available nitrogen for Crop I and pH, specific 

conductivity and available nitrogen for Crop II influenced the growth of P. monodon at both 

sites. 

3. Crop II was found to be better in terms of production as compared to Crop I for the culture of P. 

monodon at both sites. 

4. It is found that water probiotic has influenced the water parameters such as transparency, pH, 

alkalinity, dissolved organic matter, ammonia-nitrogen and nitrate-nitrogen and it increased 

about 34.16% of the total production of P. monodon, compared to control.  

5. Stocking density of 6 shrimps m
-2

 was found to be optimum for the improved extensive culture 

of P. monodon irrespective of the locality viz. Panvel and Uran. 

6. The shrimp pond level economics showed that economic performance of Crop II was better 

than Crop I at both the sites. 

 

 

Effect of diets on Lamellidens corrianus (Lea, 1834) and some aspects of  

pearl culture in captivity 
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Experiments were carried out to study effect of diets on Lamellidens corrianus and 

some aspects of pearl culture were undertaken in captivity. In Experiment I different methods 
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for transportation of L. corrianus were evaluated. L. corrianus were transported by two 

different methods i.e. in air and in water to know the best method for transportation. Results of 

the study showed that air transportation was comparatively more stressful than water 

transportation. 

In Experiment II, L. corrianus were stimulated by different methods for release of 

glochidia larvae and their infestation over the host fish. L. corrianus were stimulated by 

different methods such as physical (air exposure and mantle excision) and thermal stimulation, 

to release glochidia larvae under laboratory condition. Air exposure released average 1 42 667 ± 

5007 number and mantle excision resulted in average 1 15 289 ± 26 852 number of active 

glochidia larvae. Due to thermal stimulation average number of active glochidia larvae released 

were 86 667 ± 13 919. 

Experiment III was undertaken to assess the effect of different diets on condition index 

(CI) and proximate composition of L. corrianus released under captivity. The different diets viz. 

mixed algal culture, Spirulina powder suspension and groundnut oil cake suspension were fed 

to L. corrianus at concentration of 4 x 10
5
 cells mL

-1
, 40 mg L

-1
 and 50 mgL

-1
 respectively 

under laboratory conditions for the period of 12 months. It was concluded that the rate of 

decrease in protein, glycogen and lipid levels was lower in whole body tissue of L. corrianus 

fed mixed algal culture diets as compared to spirulina powder suspension and groundnut oil 

cake suspension diets. 

Experiment IV was carried out to evaluate different diets for maturity in L. corrianus 

reared under captivity. L. corrianus were fed same as that of experiment III to remature the 

mussels under laboratory conditions and it was observed that highest number of oocytes were 

found in mussels fed mixed algal culture diet compared to mussels fed Spirulina suspension diet 

and groundnut oil cake suspension diet. 

In Experiment V, evaluation of some relaxants for L. corrianus was carried out. 

Magnesium chloride, sodium bicarbonate, menthol crystals, clove oil and MS 222 were used at 

different doses to evaluate their effect on relaxation of L. corrianus. Clove oil (2 ml L
-1

) was 

found to be efficient and cost effective chemical for relaxation. 

Experiment VI was undertaken to study reuse of donor L. corrianus for pearl culture. 

Mantle tissues from the relaxed L. corrianus were surgically removed by three different 

techniques viz. mantle excision from right valve, from left valve and from both the valves. 

Average survival was obtained in mussels excised on right valve, left valve and both valves was 

98, 96 and 95%. 

In Experiment VII, effect of different diets on nacre formation in L. corrianus was 

evaluated. Mixed algal culture diet was significantly better compared to Spirulina powder 
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suspension and groundnut oil cake suspension diet for nacre formation and survival of L. 

corrianus after 180 days. 

Experiment VIII was carried out to develop colour pearls using some chemicals. 

Pearls were treated with different concentrations of silver sulphate, silver nitrate, eosin, iodine, 

methyle orange, picric acid and giemsa‟s fluid to make colour pearls. Statistical analysis of 

score given by panelist revealed that silver nitrate pearls were the most significantly glossy and 

uniform coloured pearls and most accepted.  Giemsa and silver nitrate treated pearls were most 

preffered for colour. 

 

 

Studies on Biology, Ecology and culture of Paphia malabarica (Chemnitz) of Ratnagiri 
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Several venerid clams species occur along the west coast of Maharashtra. Paphia 

malabarica is one of these important clams, which have formed vast beds in the Kalbadevi 

estuary (Shirgaon creek) and Kajali estuary (Bhatye creek), Ratnagiri. They are exploited on 

commercial basis throughout the year. From here, the clams are exploited for local as well as 

for external markets due to the heavy demand. The exploited live clams are kept in the sand 

along the Kalbadevi estuary, when there is no demand. As no work was done on the biology, 

ecology and culture aspects of this clam, 

              The present study was undertaken. Attempts have been made to study the resource 

potential and the abundance of P. malabarica in the Kalbadevi and Kajali estuaries. Growth of 

this clam was studied using length frequency method, from the data collected from February 

2004 to January 2006. Reproductive biology was studied by assessing the maturity stages, sex 

ratio and condition index of the clams collected from Shirgaon (Kalbadevi estuary) and Bhatye 

(Kajali estuary). Seasonal variations in the proximate composition of the clams were also 

studied to understand the correlation of these factors with the gonadal conditions. Edibility and 

calorific values of the clams were calculated on the basis of the proximate analysis. 
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Economic and marketing analysis of shrimp farming in some districts of Konkan coast, 

Maharashtra 
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In all 108 shrimp farmers, 15 shrimp processors and 10 market intermediaries were 

considered for collecting data for analysis of production economics and marketing of cultured 

shrimps from three districts viz. Thane, Raigad and Sindhudurg. as such, all the operational 

shrimp farms in selected districts were considered for census sampling. However, final data 

were collected from farmers those who have taken two successful crops during 2004-05. 

Along the Maharashtra coast, P. monodon shrimp farming was found to be profitable 

and economically viable enterprise. most profitable shrimp farming operations were in Raigad 

district. Similally, most economic shrimp farm size was 2 to 4 ha water spread area. Seed and 

feed were most important inputs responsible for shrimp production. Risk analysis indicated that 

marginal farmers do not have capacity to bear the risk and small farmers have moderate 

capacity to bear the risk. Medium and large farmers have more capacity to bear the risk. For 

minimizing the risk, added cost of insurance premium was profitable for small, medium and 

large farmers however, it was not profitable for marginal farmers. Marketing analysis revealed 

that cultured P. monodon shrimp has most efficient market performance along Kokan coast as 

shrimp farmers enjoyed more than 95 per cent share in consumer‟s price. 

 

 

 

Dietary lipid requirements of fry of Goldspot mullet, Liza parsia (Hamilton-Buchanan, 

1822) 

 

Degree: Ph.D.  Subject: Aquaculture 

Name of the Student: Miss. G.P. Sawant Registration No.: 9 

Year of thesis submission: 2008  

Name of the research guide: Dr. H.T. Singh Designation: Head and Professor 

 

Lipid is the dietary component for energy and essential fatty acid source. Three 

experiments were conducted to study the effect of lipid level, fatty acid and oil sources on 

rearing of fry of L. parsia. In the first experiment, L. parsia (1.5 ± 0.5cm, 0.038 ± 0.005g) was 

fed with isonitrogenous purified diets containing different lipid levels viz. 0 (T0), 2.5 (T1), 5 

(T2), 7.5 (T3), 10 (T4), 12.5 (T5) and 15% (T6) containing sunflower oil: cod liver oil: lecithin 

(1:2:1) as the lipid sources. Experiment was conducted in aquarium tank for 90 days and having 

three replicates of each diet. Weight gain, specific growth rate and feed performance (FCR, 
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FCE, PER and ANPU) were better in fish fed with the 5% (T2) lipid diet. Body lipid content 

increased with lipid level but fatty acid was not influenced with dietary lipid level. 

In second experiment L. parsia (1.4 ± 0.026 cm, 0.053 ± 0.002 g) fed with diet 

containing 5% Palmitic acid (T1); 4.5% Palmitic and 0.5% 18:3n-3 (T2); 4% Palmitic and 1% 

18:3n-3 (T3); 3% Palmitic and 2% 18:n-3 (T4); 5% 18:3n-3 (T5); 4.5% Palmitic and 0.5% 

18:2n-6 (T6); 4% Palmitic and 1% 18:2n-6 (T7); 3% Palmitic and 2% 18:2n-6 (T8); 5% 18:2n-6 

(T9); 4% Palmitic, 0.5% 18:3n-3 and 0.5% 18:2n-6 (T10); 3% Palmitic, 1% 18:3n-3 and 1% 

18:2n-6 (T11); 2% Palmitic, 2% 18:3n-3 and 1% 18:2n-6 (T12); 2% Palmitic, 1% 18:3n-3 and 

2% 18:3n-6 (T13) and 2.5% 18:3n-3 and 2.5% 18:2n-6 (T14). Experiment was conducted with 

two replicates for each diet for 90 days. The results showed that better growth, feed 

performance (FCR, FCE, PER, LER, ANPU and ANLU) were found in T6 diet containing 0.5% 

linolenic (18:3n-3) and 4.5% palmitic fatty acids. There was no influence on proximate 

composition by inclusion of fatty acids in the diets of L. parsia. Fatty acids in muscle tissue 

were influenced when they were incorporated in the diet. Desaturation of dietary palmitic acid 

while elongation of linolenic fatty acid was observed as EPA and DHA fatty acids were 

increased in the fish body muscles of L. parsia. 

In experiment three, the fry of L. parsia fry (1.57 ± 0.04 cm, 0.039 ± 0.004 g) was fed 

with twelve diets supplemented with cod liver oil + sunflower oil (T1); cod liver oil + soyabean 

oil (T2); cod liver oil + ground nut oil (T3); cod liver oil + mustard oil (T4); cod liver oil + 

linseed oil (T5); cod liver oil + corn oil (T6); sardine oil + sunflower oil (T7); sardine oil + 

soyabean oil (T8); sardine oil + ground nut oil (T9); sardine oil + mustard oil (T10); sardine oil + 

linseed oil (T11) and sardine oil + corn oil (T12). The experiment was conducted for 90 days 

with replication of each diet. The highest growth rate and feed performance was observed in 

sardine oil + linseed oil (T11) incorporated diet. Proximate composition of body muscle of L. 

parsia was also not affected by the type of lipid sources. The feeding with soyabean oil and 

linseed oil containing diets increased the level of EPA and DHA in L. parsia muscle tissue.  

In fourth experiment, the rearing of L. parsia fry in cages was carried out by using diet 

developed during the present study and compared with practical diet. Significant difference was 

found in weight gain, specific growth rate, survival and FCR in experimental diet compared to 

control diet.  

The present investigation showed that 5% dietary lipid level, linolenic fatty acid and 

palmitic fatty acid at 0.5% and 4.5%  incorporation and sardine and linseed oil as lipid sources 

are better for the growth performance and quality of flesh of the fry L. parsia. 
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The fish, Bangana diplostoma (Ropput) inhabits both lentic and lotic fresh waters 

of Kashmir Valley. In the present study, the morphometric, haematological and 

reproductive biology of B. diplostoma from Dal Lake and River Jhelum were studied. The 

linear relationship was established between various lengths measurements while total 

weight on total length showed allometric growth. The study revealed the significant 

difference in morphometric parameters of B. diplostoma from Dal Lake and River Jhelum 

while meristic characters were not found to be significantly different in the two water 

bodies. The maximum growth of fork length in relation to total length was found in fishes 

of Dal Lake, while the standard length in relation to total length was more in fishes of 

River Jhelum. 

The haematological parameters such as haemoglobin, erythrocytes, glucose, 

protein, haematocrit were found directly related with total length and total weight, while, 

leucocyte, MCH and MCHC showed inverse relationship with total length and total weight 

of B. diplostoma in both the water bodies.. It was also observed that haematological 

parameters of B. diplostoma were influenced due to sex and season in both the water 

bodies. 

                     The present study revealed the five distinct maturity stages in both male and 

female B. diplostoma. The G.S.I and fecundity were observed more in River Jhelum as 

compared to Dal Lake. The fecundity was influenced by total length and total weight of the 

fish in both the water bodies. 

 

 

Effect of different diets on the growth and reproductive performance of Neon tetra, 

Paracheirodon innesi (Myers, 1936) 
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Eight experiments were conducted to evaluate the protein level, essential amino acid 
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requirement, lipid sources and lipid level for the growth, survival, feed performance and 

reproductive performance (number of spawn, gonadosomatic index and matured oocytes) of 

Paracheirodon innesi, while live food (Artemia nauplii) was used as sGnRH hormone delivery 

system for inducing spawning. 

The experiments I, III and IV were conducted to study the growth using semipurified 

diets containing different protein levels, lipid sources and lipid levels, while purified diet 

containing crystalline amino acids were used in experiment II. Experiments were conducted in 

aquarium tanks for the period of 90 days. Weight gain, specific growth rate and feed 

performance (FCE and PER) were better in fish fed with the 55% protein diet in the experiment 

I. The diets deficient in arginine, lysine, leucine, valine, and threonine resulted in lower growth 

and feed performance in the experiment II. Diet containing cod liver and corn oil (1:1) and 12% 

lipid level showed better growth and feed performance in experiment III and IV respectively. 

The maximum number of spawn, gonadosomatic index and matured oocytes were 

recorded in 50% protein diet in experiment V. The diet containing cod liver oil and soya 

lecithin (1:1) as lipid sources in experiment VI and 10% lipid level diet in experiment VII 

resulted in better reproductive performance.  

In the experiment VIII it was found that the Artemia nauplii enriched for 30 minutes in 

water containing 100 µg sGnRH hormone showed highest spawning response. 

 

 

 

 

STUDIES ON MATURATION, EXTRAPALLIAL FLUID AND NACRE SECRECTION 

OF Lamellidens marginalis (Lamarck, 1819) IN CAPTIVITY 
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1.0 Morphological, morphometric   and DNA sequencing of L. marginalis 

Freshwater  Mussels,  Lamellidens  marginalis  were  collected  from  Adre  dam,  

Chiplun,  Dist  :  Ratnagiri,  Pawashi  dam,  Mulde,  Dist  Sindhudurga,  Fish  Seed  

production  Centres  at  Khopoli,  Dist.  Raigad and Kolhapur.  The  identity  of  the  

species  was  established  based  on  morphometric  characters    such  as  length  to  

middle  height  :  1.98  ±  0.018,    length  to  middle  width  :  2.95  ±  0.046,   anterior  

length  to  anterior  height  :  0.66  ±  0.021,   anterior  length  to  anterior  width  :  1.70  

±  0.029,   posterior  height  to  posterior  width  :  1.73  ±  0.031,   ligament  to  total  

length  :  0.51  ±  0.007,   middle  height  to  middle  width  :  1.49 ± 0.023,     umbo  

length  to  posterior  height  :  2.20  ±  0.029,  area  of  anterior  adductor  mussel  to  



107 

 

length  :  1.10  ±  0.021  and  area  of  posterior  adductor  mussel  to  length  :  0.98  ±  

0.021.  illustrated  by  earlier  workers  and  a  re-description  of  the  species was  

described  based  on  morphological,  morphometrical  characters.  mtDNA - 

Cytochrome oxidase subunit I  ( COI )  sequence  of  the  confirmed  specimens  was  

carried  out  and  were  of   609 bp,  604 bp,  599 bp  and  602 bp  to  support  the  

systematic  details  along  with  molecular  tool. 

2.0   Study  of  the  proteins  and  inorganic  composition  of  Extrapallial  fluid  of  L.  

marginalis 

The  analysis  of  the  extrapallial  fluid  of  L.  marginalis was  carried  out  to  

study  its  composition.  The  average  protein  concentration  value  was 460.8  ± 0.018 

µg mL
-1

  in  the  fluid.  Amino  acid  profile  showed  presence  of  amino  acids  such  as  

eight  essential  viz.  Arginine,  Histadine,  Theronine,  Valine,  Isoleucine,  Lysine,  

Phenylalanine,  Leucine  and  eight  non  essential  amino  acids  viz.  Alanine,  

Asparagine,  Glutamine,  Glycine,  Proline,  Serine,  Tyrosine,  Ornothine  along  with  

inorganic  ions  viz.,  Ca,  Mg,  Na  and  K. 

3.0  Study  of  different  techniques  of  implantation  and  comparative  performance  of  

different  shapes  of  implanted  material  : 

The  comparative  study  between  two  methods  i.e.  mantle  cavity  insertion  

and  drilling  method  revealed  no  significant  difference  between  the implantation  

techniques.  Average increase in nuclei diameter obtained was 0.11 ± 0.01 mm and 0.11 

± 0.03 mm   in mantle cavity  insertion  and  drilling  method respectively.  Nucleus were 

implanted in   

mussels at  three  different  locations  i.e.  anterior,  middle  and  posterior  of  right  and  left  

valve  of  mussels  to  evaluate  the  suitable  location  for  implantation.  The  anterior  position  

of  right  and  left  valve  was  significantly  different  from  middle  and  posterior  position  of  

both  valves.  Average increase in nuclei diameter  in  mussels  implanted  at  right  anterior,  

right  middle,  right  posterior,  left  anterior,  left  middle  and  left  posterior  locations  were 

0.11 ± 0.01,   0.11 ± 0.03 ,  0.10 ± 0.01 ,  0.11 ± 0.01 ,  0.10 ± 0.03  and  0.09 ± 0.01. 

Mabe  and  nucleus  were  used  as  a  implantation  material  to  study  the  comparative  

performance  of  different  materials.  Higher  coating  percentage  was  observed  in  mabe  as  

compared  to   nucleus.  Average increase in   nucleus  and  mabe weight over 180 days period was  

9.91 ± 0.35 mg  and  0.14 ± 0.26 g.  The  study  was  carried  out  for  the  duration  of  180  days. 

4.0 Effect  of  different  diets   on  condition  index,   proximate  composition  and  

survival  of  L.  marginalis: 
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Seven  diets  were  used  along  with  mixed  algal  culture  as  a  control  for  the  holding  

the  L.  marginalis  in  captivity  and  its  effect  on  condition  index,  proximate  composition  and  

survival  was  studied.  The  condition  index  was  not   significantly  different  ( P < 0.05 ) among  

the  diets.  The  monthly  variations  in  moisture,  protein,  lipid,  nitrogen  free  extract  and  ash  

content  were  observed  for  a  period  of  twelve  months.  The  moisture  content  ( % ) in  all  

experimental  diets  i.e.  T0,  T1,  T2,  T3, T4,  T5  and  T6    ranged  between  76  to  81 %   and  

increased  moisture  content  was  observed  in  T4,  T5  and  T6 diets.  Two-way analysis of 

variance (ANOVA) showed  significant  difference  (P>0.05)  in  moisture (%)  due  to  the  diets  

as  well  as  holding  period.   The  annual  pattern  of  these  specimens  reared  on  different  diets  

showed  increasing  trend    in  protein  content  during  pre  spawning  months  with  a  peak  in  

November  and  June  while  during  the  post  spawning  months,  a  lower  value  was  observed.  

The  monthly  variations  in  protein  content  showed  the  suitability  of  different  diets  for  

captive  rearing  as  the  specimens  exhibited  normal  maturation  cycle.  The  variations  in  

nitrogen  free  extract  ( % )  observed  in  specimens  reared  on  seven  experimental  diets  viz., 

T0,  T1,  T2,  T3, T4,  T5  and  T6  showed  a  similar  trend.  All  the  specimens  reared  on  

different  diets  recorded  a  peak  value  during  March  and  July  while  lower  values  were  

observed  in  November  and  June.    Two-way  analysis of variance (ANOVA) showed no 

significant  difference  (P>0.05)  in  nitrogen  free  extract (%)  due  to  the  diets  as  well  as  

holding  period. Annual  trend  of  fluctuations  in  lipid  content  of  specimens  were  observed  

and  were  directly  correlated  with  the  maturation  of  mussels  showing  the  suitability  and  

acceptance  of  diets.  During  pre-spawning  period,  a  increasing  trend  was  observed  till  

spawning  season  while  decrease  in  values  were  recorded  during  post-spawning  months.  

Two-way  analysis  of  variance  revealed  no  significant  difference  ( P > 0.05 )  in  lipid  ( % ) 

due  to  the  diets and holding period. In  the  entire  captive  rearing  of  mussels,  the   

average  ash percentage  ranged  between  25  to  29  percent  in  all  treatments. 

Treatment   diets  as  well  as  holding  period  caused  significant difference (P<0.05) in 

the ash (%) of mussels.   The  diet  T6  was  significantly  different  from  all  remaining  

diets  except  T5  while  T5  was  significantly  different  from  T0,  T1,  T2,  T3  and  T4.  

The  average  mussel  survival  ( % )  in  the  diet  treatments,  T0,  T1,  T2,  T3,  T4,  T5  and  

T6  was  95,  91.67,  88.33,  86.67,  88.33,  83.33  and  80  respectively  during  the  

captive  rearing  for  12  months. 

5.0  Effect  of  different  diets  on  nacre  coating  and survival  in  Lamellidens  

marginalis  during  captive  holding 

Seven  diets  were  used  along  with  mixed  algal  culture  as  a  control  for  the  

captive  rearing  of  L.  marginalis  and  its  effect  on  coating  percentage  and  survival  
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was  studied.  Mabe  implanted  mussels  were  reared  for  a  period  of  12  months.  

The  average  coating  percentages  in  the  diet  treatments  T0,  T1,  T2,  T3,  T4,  T5  and  

T6  were  30.80 ±  0.39,  28.39 ± 0.34,  24.79  ± 0.43, 21.24  ±  0.40,  26.25 ± 0.35,  

20.60 ± 0.58  and  14.27  ±  0.45  respectively. One-way analysis of variance (ANOVA) 

showed significant difference (P<0.05) between the  nacre  coating  and  diets.  Based  on  

the  results,  T0,  T1,  T2, and  T4  showed  better  results  than  T3  and  T5.  Among  all  

the  diets,  lower  values  were  obtained  in  T6  diet. 

6.0 Effect  of  different  environment  on  condition  index  and  oocyte  development  in  

L.  marginalis 

Comparing  the  effect  of  environment  on   condition  index ( % )  of  mussels  

was  recorded  during  the  study  period  of  twelve  months.  The  condition  index  in  

natural  environment  was  from  62.63  to  77.36    while  in  captive  environment,  the  

values  ranged  between  64.57  to  73.61.  No  significant difference (P>0.05) was found 

in the condition index of L. marginalis due to environment.  Histological  analysis, 

oocyte  diameter  was  observed  and  the  four  stages  of  oocyte  development  were  

classified.  No  significant  difference  ( P < 0.05 )  in  oocyte  diameter  was  observed  

during    oocyte  development  of  the  mussels from  natural  and  captive  environment. 

 

6. Extension Activities 

a. The training programmes organized 

Title: 

Sponsorer: 

Date and duration: 

Participants: (Nature of the participation for eg. Farmers, Govt official, 

Academician etc and no. of participants) 

Schedule of the training programme: 

Special feature of the training programme: for eg training programme was 

especially for the women participant 

One photograph 

b. Seminar/Symposia/Conference/Workshop Organized 

Title: 

Sponsorer: 

Date and duration: 

Participants: (Nature of the participation and no. of participants) 

Schedule of the Seminar/Symposia/Conference/Workshop: 

Key Note Speakers along with their topic of speech 

No. of papers presented 

Whether papers published in abstract/full length form? If so provide the details in 

bibliographical format. 

One photograph 

c. Farmer Melawa Organized 

Title: 

Sponsorer: 

Date and duration: 
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Participants: (Nature of the participation for eg. Farmers, Govt official, 

Academician etc and no. of participants) 

Name of the speakers along with their topics 

One photograph 

 

d. Radio/TV Talks delivered by the staff members of the Department/Section: 

Provide the relevant details such as name of the person, topic, where and when 

delivered etc. 

 

Sr.

No 

Title  of  the  

Broadcast 

Broadcast  Details 

  Program Nature Date Time Duration 

(Min.) 

Name of staff member:      

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

Name of the staff member:Dr. Swapnaja A. Mohite    

I. 1

3 
Kami pratichya 

mashachye upyog 

Amache  ghar  

amache  shet. 

Talk in 

Marathi 

16.6.01 7.30  to  

8.00  pm. 

10 

II. 1

4 
Masemaree 

yantrikee naukatil 

adhunik sudharna 

Amache  ghar  

amache  shet. 

Talk  in 

Marathi 

25.10.02 7.30  to  

8.00  pm. 

10 

III. 1

5 
Konkanatil matsya 

udyog 

Angat pangat Talk in 

Marathi 

23.2.03 9.10 to 

9.40 am 

10 

IV.  Yantrik  

Nuokanchya  

Amache  ghar  

amache  shet. 

Talk in 

Marathi 

21.6.03 7.30  to  

8.00  pm. 

10 
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Masemareeteel  

Aadhunik  

Sudhrana 
V.  Fisheries kshetratil 

sandhi 

 Yuvavani Phone in 

programme 

11.4.04 6.30 to 

7.00 pm 

28  

VI.  Adhunik 

Padhatichi 

Masemari 

Amache  ghar  

amache  shet. 

Talk in 

Marathi 

21.5.04 7.30  to  

8.00  pm. 

10 

VII.  Matsyodgygacha 

parichay 

Khule akash Presenter & 

Script writer 

7, 9, 10, 

11,14 

March‟05  

3.00 to 

3.20 pm 

20 

VIII.  Aaikuya gosht 

sagar rajachi 

Angat pangat Drama 26.8.07 10.00 to 

10.30 pm 

15  

 

 
IX.  Nisargatil 

aawartane 

Khule akash 

(Broadcasted 

by all radio 

stations of 

Maharashtra)  

Presenter & 

Script writer 

19, 22, 23, 

27, 29 

January & 

2, 3, 4 

February 

2009 

3.00 to 

3.20 pm 

20 

minutes 

Each 

X.  Jagtik havaman 

deenat mazi 

bhumika 

Gharkul Talk in 

Marathi 

23.3.2011  10 min. 

 T.V. Programme Participation 

1. Matsyavyavasa- 

yatil Shikshan 

Aani Sandhi 

Fair & Lovely 

“Bharari” 

Discussion 

in Marathi 

20.3.04 

& 

22.3.04 

14.40 to 

15.00pm & 

19.30 to 

20.00pm 

15 

minutes 

 

 

2. Kokant yenare 

sagari sthalantarit 

pakshi  

Zee Marathi News  -- -- -- 

3. Report on “Mola 

mola”, sunfish 

Star Maaza News 22.5.11  

23.5.11 

-- -- 

4. Report on 

mangroves of 

Ratnagiri for 

Paryavaran Diwas 

special 

Star Maaza News 5.6.11 

6.6.11 

-- -- 

 

 

e. Farmer-Scientist Forum: The name of the form along with the in charge of the 

forum, members of the forum (name, address and phone number) and activities of 

the forum be provided here. 

 

f. Other Extension Activities: Provide the details of any other notable extension 

activities performed by the Department/Section 

 

 

g. Publications: Provide the details of the following publications published by the 

Department/Section in bibliographical form 
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i) Books 

Technical Publications: 

Sr. 

No.  

Name of the 

Author / Co - 

authors  

Title of 

Published 

Book 

Name of the Publication  Year, Page no. and 

Vol. of  the Magazine 

Name of staff member: Dr. Swapnaja A. Mohite 

i. S.G. Belsare,         

S.A.  Mohite,    

S.T. Indulkar,        

S. Shenoy 

“  Shobivanta  

Mashyanchi 

Olakh  ” 

 

Training  Book  entitled   

“Production of 

ornamental fishes and 

management of 

aquarium” 

January, 1998. 

Pages  1 – 16.  

Published  by  College 

of  Fisheries  and  

Marine  Biological  

Research  Station, 

Ratnagiri 

ii. S. A. Mohite "Taxonomy 

of finfishes" 

Manual of "Taxonomy of 

finfishes" 

June 2007 

Pages 1 - 100, 

Published  by  College 

of  Fisheries, Ratnagiri 

iii S. A. Mohite "Taxonomy 

of finfishes" 

Manual of "Taxonomy of 

finfishes" 

June 2011 

Pages 1 - 100, 

Published  by  College 

of  Fisheries, Ratnagiri 

iv. S. A. Mohite &  

A. S. Mohite 

Sobati 

Sagarache 

Informative book for 

school students for 

project “Friends of the 

Sea” 

October 2011 

Pages 1 – 55, 

Published by Sparsha 

Publications, Pune, 

Maharashtra, India 

 

     

     

     

     

     

B Textbook published 

Name of staff member: Dr. Swapnaja A. Mohite 
1. Mohite S.A. Biology, 

Ecology and 

Culture of 

Paphia 

malabarica 

LAP LAMBERT 

Academic Publishing AG 

& Co. KGDudweiler 

Landstr. 99, 66123 

Saarbrücken, Germany 

ISBN: 978-3-8383-

6128-4 (2010) 

Pp. 1 – 248 

2. Mohite S.A. Study of effects 

of pesticides on 

common carp, 

Cyprinus 

carpio spawn 

LAP LAMBERT 

Academic Publishing AG 

& Co. KGDudweiler 

Landstr. 99, 66123 

Saarbrücken, Germany 

ISBN: 978-3-8833-

5853-8 (2010) 

Pp. 1 – 53 

3. Suresh Kumar P. & 

Mohite S.A. 

Biology of 

Nemipterus 

japonicus off 

Ratnagiri coast, 

Maharashtra, 

India  

LAP LAMBERT 

Academic Publishing AG 

& Co. KGDudweiler 

Landstr. 99, 66123 

Saarbrücken, Germany 

ISBN: 978-3-659-

11909-5 (2012). Pp 1-99 
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ii) Booklet/bulletin 

 

Sr. 

No.  

Name of the 

Author  

Title of Published Booklet Name of the Publisher  Year of 

Publication,  

Pages 

Name of staff member: Dr. Swapnaja A. Mohite 

i. S.A. Mohite  “  Navi  Vat  ”   

( Fish  Products  Preparation ) 

“Rajya Sadhan 

Kendra, Pune  ( HRD, 

Cell  )” under adult 

literacy program 

January, 2003 

Pages : 16 

ii. S.A. Mohite “ Mashyachi  Paidas  :  Ak  

Purak  Utpanna ” 

( Fish  Culture  Practices ) 

“Rajya Sadhan 

Kendra, Pune   ( HRD, 

Cell  )” under adult 

literacy program 

January, 2003 

Pages : 16 

iii. S.A. Mohite “  Motyanchya  Shimplanchi  

Kahani  ” 

( Pearl  Culture ) 

“Sparsha  Prakashan,  

Rajapur ” under adult 

literacy program. 

January, 2003 

Pages : 16 

iv. S.A. Mohite 

and 

A.S.Mohite 

Sobati sagarache 

(Book for science and ecology 

projects by students 

Sparsha  Prakashan,  

Pune 

October 2010 

 

iii) Folders 

 

 

iv) Souvenir/Proceedings of Seminar/Symposia/Conference/Workshop Organized 

 

 

v) Training manuals of the training programme organized 

 

vi)  Journal Research papers 

 

 Author/s Title of the paper Journal Volume/year 

Name of the Staff member: Dr. Hukum singh Dhaker 

1. Singh H.,  Bundh Breeding of Indian 

Major Carp 

Fishing Chimes October, 1981 

pp. 57-59. 

 

2. Singh H., Prospects of Brackish 

Water Fish farming in the 

Maharashtra 

SeaFood Export 

Journal 

 (5) 1988 

pp. 22-25 

3. Singh H., An analysis of the Marine 

Fisheries of Ratnagiri 

SeaFood Export 

Journal 

(8) 1988 

pp. 21-24 

4. Singh H., Mixed Rice Fish Farming SeaFood Export (5) 1990 



114 

 

in India Journal Pp. 19-22 

5. Singh H.,  

Qureshi T. A., 

Effect of salinity on the 

development and survival 

of larvae of 

Macrobrachium lamarrei 

lamarrei (H.Miline 

Edward, 1837) (Crustacea, 

Decapoda, caridea) 

Indian Journal 

Applied and 

Pure Biol. 

9 (2)1994 

pp. 88-91 

6. Singh H., 
Qureshi T. A., 

 

 Studies of the fecundity of 

Macrobrachium lamarrei 

lamarrei (H.Miline 

Edward, 1837) caught 

from Chiklod reservoir and 

the river Betwa of Madhya 

Pradesh 

Aquaculture 

For 2000 AD  

Palani 

Paramount 

Publication 

1994 

pp.157-164 

7. Singh H., 
Qureshi T .A., 

Dubey G. P., 

Tiwari K. K., 

Basha S. M., 

Chakraborty 

S., Borana K., 

Tiwari R., and 

Chauhan R., 

Observations on the 

growth, survival and 

production of 

Macrobrachium 

rosenbergii (DeMan) at 

Bhopal, MadhyaPradesh. 

Aquculture For 

2000 AD, 

Palani 

Paramount 

Publication, 

Palani 

1994 

pp. 123-128 

8. Singh H., 

Qureshi T.A., 

Biswas R., 

BashaS.M. S., 

Borana K., and 

Chakraborty S. 

 Larval rearing of major 

fresh water prawn species 

under synthetic seawater at 

Bhopal. 

J.  Inland 

Fish.Soc. India 

1994 , 26 (1) 

pp. 77-82 

9. Singh H., 

Qureshi T. A., 

Production of fresh water 

prawn Macrobrchium 

lamarrei lamarrei at 

different stocking densities 

Pakistan J. Zool 1997, Vol. 29 

(2) 

pp. 101-105 

10. Singh H., 

Tibile R. M. 

Effect of various nutrient 

media on the growth and 

cellular densities of marine 

microalga Isochrysis spp. 

Indian J. 

Applied and 

Pure Bio. 

1999, Vol.14 

(2) 

 pp.90-97 

11. Singh H., 

Nikam N. C. 

Embryonic development of 

freshwater prawn 

Macrobrachium 

rosenbergii (De man) 

under laboratory 

conditions 

Aquacult 2001, Vol.4(1)  

pp. 35-48 

12. Singh H., 

Gaidhane D. 

M., 

Effect of food ration on 

growth and survival of post 

larvae of Macrobrachium 

rosenbergii (DeMan). 

National Symposium on 

Fish Health Management 

and sustainable 

aquaculture. 

G. B. Pant 

University of 

Agriculture and 

Technology, 

Pantnagar 

2001,  

pp. 129-132 
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13. Singh H., 

Gaidhane D. 

M., 

Effect of stocking densities 

on growth and survival of 

post larvae of 

Macrobrachium 

rosenbergii (DeMan). 

Abstract. National 

Symposium on Fish Health 

Management and 

sustainable aquaculture 

G. B. Pant 

University of 

Agriculture and 

Technology, 

Pantnagar 

2001,  

pp. 35-38  

14. Singh H., 

Sakpal R. R. 

Description of some fresh 

water mussels and their 

prospects for pearl 

production. National 

Symposium on Fish Health 

Management and 

sustainable aquaculture. 

G. B. Pant 

University of 

Agriculture and 

Technology, 

Pantnagar 

2001,  

pp. 39-44 

15. Singh H., 

Sakpal R. R. 

Effects of different 

methods on implantation of 

nucleus in fresh water 

mussels. National 

Symposium on Fish Health 

Management and 

sustainable aquaculture. 

 

G. B. Pant 

University of 

Agriculture and 

Technology, 

Pantnagar 

2001, 

pp. 165-172 

16. Singh H., 
Tibile R. M. 

Effects of some diets and 

salinity on maturation of 

edible oyster Crassostrea 

graphoides (Schlothem) 

Geobios 2002,  

vol. 29,  

pp. 228-231 

17. Singh H., 

Barve S. K., 

Jalihal D. R., 

Shirdhankar 

M. M., and 

Khan S. 

 

Identification of mullet of 

Ratnagiri based on the 

anatomical characters. 

Aquacult 2002, 

vol. 3(2), 

 pp. 161-167. 

18. Singh H., 

Raje P. C., 

Sawant N. H., 

Sharangdhar S. 

T., 

Gaidhane J. B. 

and Tibile R. 

M 

 

Farmers Prepare pelletized 

fish feed on your own 

using hand operated 

pelletizers 

Fishing Chimes 2002,  

Vol.22(4),  

pp. 32-33 

19. Singh H., 

Yusufzai S. I., 

and Sawant N. 

H. 

Cage aquaculture and its 

uses in India. 

 

Fishing Chimes 2002, 

Vol.22(12) 

 pp. 27-31. 

20. Singh H., 

Adsul A. D. 
Effect of 17  methyl 

testosterone on the growth 

and maturation of the fish 

Betta splendens. 

J. Ecobiol.  2003, 

Vol. 15(1), 

pp. 23-27 
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21. Singh H., 

Nikam N. C. 

Effect of various aquatic 

media on the embryonic 

development during in 

vitro embryo culture in the 

fresh water prawn 

Macrobrachium 

rosenbergii (De Man) 

 

Ad. Bios. 2003, 

Vol 22(1) 

pp. 1-12 

22. Singh H., 

Tibile R. M. 

Larval rearing and spat 

production of edible oyster 

Crassostrea gryphoides 

(Schlotheim) 

 

Aquaculture 

Research 

2003, 

Vol. 34 

pp.785-792 

23 Singh H.,  

Sawant G. P., 

Sawant N. H. 

and Yusufzai 

S. I., 

Bioenergetic studies on the 

fry of Liza parsia 

(Hamilton-Buchanan, 

1822) using three different 

oil cakes 

Indian J. 

Applied & Pure 

Bio. 

2003, 

Vol.18(2) 

pp.169-178 

 

24. Singh H., 

Adsul A. D. 

Effect of testosterone 

propionate on the growth 

and maturation of the fish, 

Betta splendens 

Indian J. 

Applied & Pure 

Bio. 

2003, 

Vol.18(2) 

pp. 211-214 

25. Singh H.,  

Narvekar M. 

N.,and Ranade 

A. M. 

Effect of ascorbic acid on 

growth and survival of 

Liza parsia (Hamilton-

Buchanan, 1822) fry 

 

Journal of 

Aquaculture in 

Tropics 

2003, 

Vol.18(2) 

pp.121-131 

26. Singh H., 

Narvekar M. 

N., Sawant N. 

H., Barve S. K. 

and Yusufzai 

S. I., 

Growth studies on the fry 

of Liza parsia (Hamilton-

Buchanan, 1822) using 

supplemental L-Ascorbic 

acid incorporated diet 

Applied 

Fisheries and 

Aquaculture, 

2003, 

Vol. III (1 & 2) 

pp. 45-49 

27. Singh H.,  
Chavan S. L. 

and Barve S. 

K. 

Influence of dietary biotin 

level on growth and 

survival of Liza parsia 

 Applied 

Fisheries and 

Aquaculture 

2003,  

Vol. III (1 & 2) 

pp. 42-44 

28. Singh H., 

Shinde M. M. 

Effects of synthetic 

androgen 17  methyl 

testosterone on growth and 

survival of post larvae of 

Macrobrachium 

rosenbergii (De man) 

Bio science 2004, 

Vol.22(1) 

29. Singh H., 

Qureshi T. A. 

Comparative study of 

length-weight relationship 

of the freshwater prawn 

Macrobrachium lamarrei-

lamarrei (H. Milne 

Edwards, 1837) of Chikod 

reservoir and Betwa river 

of Madhya Pradesh 

Journal of 

Ecology, 

environment 

and 

conservation 

2004, 

Vol. 1(2) 
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30. Singh H., 

Qureshi T. A., 

Effect of size and sex on 

the oxygen consumption 

and metabolic rate of the 

adult freshwater prawn 

Macrobrachium lamarrei 

lamarrei 

 

Asian journal 

of 

Microbiology 

2004, 

Vol.2 

31. Singh H., 

Yusufzai S. I., 

and Sawant G. 

P., 

Effect of feeding frequency 

on growth and survival of 

Penaeus monodon 

(Fabricius) in floating 

cages installed in a pond 

 

Indian Journal 

of Applied and 

Pure Biology 

2004, 

Vol. 19(1) 

32. Singh H., 

Patil S. V., and 

Yusufzai S. I., 

Effect of salinity and aerial 

exposure on growth and 

survival of Paphia 

malbarica (Chemnitz) 

Asian journal 

of 

microbiology, 

Biotechnology 

and 

Environmental 

Sciences 

2004, 

Vol. 5(4) 

pp. 427-429 

33. Singh H., 

Raje P. C., 

Ranade A. M., 

Sawant N. H., 

Pathan D. I., 

Khan S. I. and 

Tibile R. M. 

Freshwater pearl 

production in plastic pools 

Fishing Chimes 2004,  

Vol 24(6) 

pp. 2-3 

34. Singh H.,  

Yusufzai S. I. 

Rearing of Penaeus 

monodon (Fabricius) post 

larvae in floating cages at 

different stocking densities 

Aquaculture 

Research 

2005, 

Vol. 36, 

pp. 405-408 

35. Singh H., 

Sawant G. P., 

Sawant N. H. 

and 

Shirdhankar 

M. M. 

Effect of different oil cakes 

on the growth and survival 

of Liza parsia (Hamilton-

Buchanan, 1822). 

Fishery 

Technology 

2005, 

Vol. 42(1) 

pp.37-40 

36. Singh H., 
Belsare S. S., 

Ranade A. M. 

and Barve S. 

K. 

Biological evaluation of 

mango peeling 

incorporated diet for the 

post larvae Macrobrachium 

rosenbergii. 

Indian Journal 

of Applied and 

Pure Biology 

 2005, 

Vol. (1), 

pp. 79-86 

37. Singh H., 
Saksena D. 

N.,and 

Gaidhane, 

D.M., 

Limnology of Kharland 

(Saline) ponds of 

Ratnagiri, Maharashtra in 

relation to prawn culture 

potential 

 

J. 

Environmental 

Biol 

2006, 

Vol.27 (1) 

pp.49-53 

38. Singh, H., 

Saksena D. N., 

and 

The culture of freshwater 

prawn , Macrobrachium 

rosenbergii in Kharland 

J. Aqua. 2006, 

Vo. 14 

pp. 1-15 
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Gaidhane, 

D.M. 

(Saline) ponds of 

Ratnagiri, Maharashtra 

 

39. Singh, H., 

Patil, S. V., 

Kulkarni, G. 

N. and Sawant, 

N. H., 

Effect of different stocking 

densities on survival and 

production of  Paphia 

malabarica reared in 

mudflat of kalabadevi 

estuary, Ratnagiri 

The Seventh 

Indian Fisheries 

forum 

Proceedings 

Eds. 

P.K.Pandey, 

Vasedeappa, 

C., Ayyapan, 

S., Dilipkumar 

and Mukharji, 
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Mirya Creek, Ratnagiri. 

Nationa

l 

Seminar 

on Low 

Cost 

Aquacul

ture 

Technol

ogy, 13-

14 

Decemb

er, 

(Abstra

ct), 

College 

of 

Fisherie

2002, 

pp. 36 



125 

 

s, Dr. B. 

S. 

Konkan 

Krishi 

Vidyape

eth, 

Ratnagi

ri. 

 

3. Pathan D. I., Jakate G. M., 

Singh H., Ranade A. M., 
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Preliminary observations on breeding 

the sea horse Hippocampus kuda 
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R. M. 

 

Effect of different substrata on the 
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7. Details of other activities (for e.g. seed production, production of other commodities 
etc) 

8. Contact Information 

Name of the Head: Dr. Hukumsingh Dhakad 

Name of the Department: Aquaculture  

Postal Address: College of Fisheries, Shirgaon, Ratnagiri – 415629,  

                          Maharashtra, India 

Landline Number: 02352 - 232241 

Mobile Number: 09421230257 

Fax:  

Email: hukumsingh69@yahoo.co.in 

 

9. News and Events  

 

 


