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BFSC VI SEMESTER LAB MANUAL
BFSC-601: Aquatic Pollution

Physical characteristics of polluted waters; Colour, Odour, Turbidity. Determination of pH,
salinity, total alkalinity, total hardness, BOD, COD, Hydrogen sulphide, phosphates, ammonia,
nitrites, heavy metals in water. Determination of pH, conductivity, organic carbon, nitrogen,
phosphorus, heavy metals in sediments. Bacteriological tests of waste water: Coliform tests,
IMVIC test, standard plate count. Study of flora and fauna of polluted water, pollution indicator
species (algae, protozoa and insect larva), bioassay and methods of toxicity study.

BFSC-602: Introduction to Biotechnology & Bioinformatics

Study of structure of Prokaryot and Eukaryot Cells. Study on Model of protein Synthesis, Study
of models’ rDNA Technology, Cell Culture, Isolation of Nucleic Acids, Restriction enzymes,
Gel Electrophorus, ELISA, DNA sequence analysis and comparison.

BFSC-603: Fish Population Dynamics and Stock Assessment

Study of length — weight relationship, segregation of stock using direct methods. Study of
analytical models: Beverton and Holt model. VBGF, Pauly’s integrated methods, graphical
models. Estimation of Z, F and M. estimation of net selectivity coefficient. Fitting of surplus
production model: Schaeffer model, Fox model. Study of yield isopleth diagrams.
Microcomputer packages ELEFAN, FISAT.

BFSC-604: Fish Products and Value Addition

Preparation of salted fish, dried fish and smoked fish by different methods. Quality assessment
of salted, dried and smoked fish. Preparation of prawn &fish pickles. Preparation of fermented
fish sauce and marinaded products. Preparation of surimi and surimi-based products.
Preparation of diversified and value-added fish products. Quality assessment of market sample
of dried and fermented fish products.

BFSC-605: Microbiology of Fish and Fishery Products

Sampling and processing of samples for microbiological investigation. Enumeration of
microorganisms associated with finfish, shellfish, water and ice. Testing of water for potability.
Isolation and identification of pathogenic bacteria associated with fish and fishery products -
Vibrio cholerae, Vibrio parahaemolyticus, E coli, Salmonella, Listeria monocytogenes and
faecal streptococci. Biochemical tests for characterization of bacteria. Molecular methods for
the detection of pathogenic microorganisms. Determination of MIC and MCC of chemical
preservatives.

BFSC-606: Fisheries Economics

Demand and supply functions of fish market — determination of equilibrium price for fish and
fisheries products, calculation of price, income and cross elasticities. Production function —
production with one or two variable inputs. Shifting demand and surplus curve and its
importance in fish price. Economic analysis on cost, return and breakeven of any two
production units like fish farm / shrimp farm / seed production unit /fish processing plant /
export unit.
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BFSC-607: Fisheries Co-operatives and Marketing

Developing questionnaire and conducting market surveys, analysis of primary and secondary
market data. Exercises on equilibrium price for fish and fishery products; estimation of demand
and supply using simple regression. Analysis of credit schemes of banks and the government.
Case studies of cooperatives. Visit to co-operative societies, commercial banks and fish
markets and organizations dealing with marketing of fish and fishery products. Pattern and
Performance of India's Seafood Exports; Case studies on product and market diversification.
Case studies on competitiveness of Indian fish and fish products.

BFSC-608: Fisheries Extension Education

Collection of socio-economic data from fishing villages; study of social issues/problems
through participatory and rapid rural appraisal techniques, stake holders’ analysis and needs
assessment; assessment of development needs of community and role of formal and non —
governmental organizations through stakeholder analysis; case studies on social/gender issues
and social conflicts in fisheries. Case studies on extension programs and Success stories.
Practical exercises on conducting fish farmers meet.
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Lab Manual for BFSC-601: Aquatic Pollution

Introduction

Aquatic pollution refers to the contamination of water bodies (rivers, lakes, oceans, and
groundwater) with harmful substances. It is essential to understand how pollutants affect water
quality and aquatic life. This lab manual provides an overview of the physical, chemical, and
biological methods used to assess pollution in aquatic systems. Through a series of experiments,
students will learn to measure and analyze different pollutants in water and sediments, conduct
bacteriological tests, and assess the health of aquatic ecosystems using pollution indicator
species.

Lab Exercise 1: Physical Characteristics of Polluted Waters
Objective
To determine the physical characteristics of polluted water, such as color, odor, and turbidity.
Materials Required
o Water samples from various sources (polluted, non-polluted)
e Turbidity tube
o Colorimeter or spectrophotometer
o Odor detection kits (if available)
o Standard reference solutions (for comparison)
Procedure
1. Color:

o Observe and record the color of the water samples. Use a colorimeter to quantify
the color intensity if available.

o Compare the color intensity of polluted and non-polluted water samples.

o Smell the water sample and note any unusual or unpleasant odors (e.g., rotten
egg smell due to hydrogen sulfide).

o Record observations on the odor of polluted vs non-polluted samples.
3. Turbidity:

o Fill the turbidity tube with water and measure the distance at which the black
and white disc at the bottom of the tube becomes visible.

o Compare the turbidity levels between polluted and non-polluted samples.
Observations and Results
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« Note the differences in the physical characteristics between polluted and non-polluted
waters.

o Discuss how these physical properties can indicate contamination or water quality
degradation.

Lab Exercise 2: Chemical Analysis of Water
Objective

To determine various chemical parameters in water, such as pH, salinity, alkalinity, hardness,
BOD, COD, ammonia, phosphates, nitrites, and heavy metals.

Materials Required
e pH meter or pH test kit
o Salinity meter or refractometer
« Titration kits for alkalinity, hardness, ammonia, phosphates, and nitrites
o BOD and COD test kits
o Atomic Absorption Spectrometer (AAS) or suitable equipment for heavy metals
Procedure
1. pH:
o Measure the pH of the water using a pH meter or pH test strips. Record the value.
2. Salinity:
o Measure the salinity using a salinity meter or refractometer.
3. Total Alkalinity:

o Perform a titration to determine total alkalinity using a standardized acid
solution.

4. Total Hardness:

o Use a titration Kit to determine total hardness by adding EDTA and observing
the color change.

5. BOD (Biochemical Oxygen Demand):

o Measure BOD by incubating water samples for 5 days and determining the
oxygen consumed during that period.

6. COD (Chemical Oxygen Demand):

o Perform the COD test using potassium dichromate as an oxidizing agent and
measure the oxygen demand.

7. Ammonia:
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o Use a colorimetric test or titration method to quantify ammonia levels.
8. Phosphates:

o Measure phosphate concentration using a colorimetric test.
9. Nitrites:

o Measure nitrite concentration using a specific test kit.
10. Heavy Metals:

o Use an Atomic Absorption Spectrometer (AAS) or similar instrument to
measure concentrations of heavy metals such as lead, mercury, and cadmium.

Observations and Results
e Record all chemical parameters.
o Compare the concentration of pollutants in polluted versus non-polluted water samples.

« Discuss how the chemical properties affect water quality and aquatic life.

Lab Exercise 3: Chemical Analysis of Sediments
Objective

To determine the chemical composition of sediments, including pH, conductivity, organic
carbon, nitrogen, phosphorus, and heavy metals.

Materials Required
o Sediment samples from polluted and non-polluted environments
e pH meter
o Conductivity meter
« Standard chemical analysis kits for organic carbon, nitrogen, phosphorus
o Atomic Absorption Spectrometer (AAS) for heavy metals
Procedure
1. pH:
o Measure the pH of the sediment-water mixture using a pH meter.
2. Conductivity:
o Measure the electrical conductivity of the sediment-water mixture.
3. Organic Carbon:

o Perform the Walkley-Black method or use a standard chemical kit to estimate
the organic carbon content in the sediments.
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4. Nitrogen and Phosphorus:

o Determine nitrogen content using the Kjeldahl method and phosphorus using a
colorimetric test.

5. Heavy Metals:
o Analyze sediment samples for heavy metals using AAS or a similar technique.
Observations and Results
e Record the chemical composition of the sediments.

o Compare the chemical characteristics of sediments from polluted and non-polluted
environments.

Lab Exercise 4: Bacteriological Tests of Wastewater
Objective
To perform bacteriological tests to identify coliform bacteria and assess water quality.
Materials Required
o Water samples (wastewater and freshwater)
e Coliform test kit
e IMVIC test reagents (Indole, Methyl Red, VVoges-Proskauer, Citrate)
o Standard plate count media
Procedure
1. Coliform Test:

o Use a Coliform test kit to check for the presence of fecal coliforms in the water
sample.

2. IMVIC Test:
o Perform the IMVIC test to identify specific types of bacteria:
= Indole: Use Kovac’s reagent to test for the presence of indole.
= Methyl Red: Add methyl red to the culture and observe the color change.
= Voges-Proskauer: Use reagents to test for acetoin production.

= Citrate: Check the ability of bacteria to use citrate as the sole carbon
source.

3. Standard Plate Count:

o Prepare agar plates and inoculate with water samples. Incubate and count the
colony-forming units (CFUSs) to assess bacterial load.
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Observations and Results
e Record the presence or absence of coliforms and other bacteria.

o Analyze the water quality based on bacteriological indicators.

Lab Exercise 5: Study of Flora and Fauna of Polluted Water
Objective
To study the flora and fauna of polluted water and identify pollution indicator species.
Materials Required
o Water samples from polluted and non-polluted areas
e Microscopes for observing microorganisms
« Field guides for algae, protozoa, and insect larvae
Procedure
1. Flora and Fauna ldentification:

o Use microscopes to identify different species of algae, protozoa, and insect
larvae in the water samples.

2. Pollution Indicator Species:

o ldentify pollution-sensitive and pollution-tolerant species. For example, certain
algae (e.g., Oscillatoria) and protozoa (e.g., Amoeba) are indicators of pollution.

o Record the presence of these species and their abundance in polluted versus
non-polluted water.

Observations and Results
« Note the presence of pollution indicator species in the water.

o Discuss how these species can be used to assess water quality and pollution levels.

Lab Exercise 6: Bioassay and Toxicity Study Methods
Objective

To perform bioassays and toxicity studies to evaluate the effects of pollutants on aquatic
organisms.

Materials Required
e Aguatic organisms (e.g., fish, daphnia, algae)
« Polluted and non-polluted water samples

« Bioassay test kits or laboratory setups
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Procedure
1. Toxicity Study:

o Expose aquatic organisms (e.g., Daphnia or fish) to different concentrations of
polluted water.

o Monitor and record behavioral changes, mortality rates, or other physiological
effects.

2. Bioassay:

o Conduct a bioassay using standardized protocols to assess the toxicity of
chemicals in water.

o Calculate the LC50 (lethal concentration for 50% of organisms) and EC50
(effective concentration for 50% of organisms).

Observations and Results
o Record the effects of pollutants on aquatic organisms.

« Discuss the significance of bioassays in assessing the toxicity of aquatic environments.
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Lab Manual for BFSC-602: Introduction to Biotechnology & Bioinformatics

Introduction

Biotechnology and Bioinformatics are interdisciplinary fields that integrate biology, chemistry,
and computer science to solve biological and environmental problems. The purpose of this lab
manual is to provide students with hands-on experience in core biotechnology techniques and
bioinformatics tools. The topics covered include cell structure analysis, protein synthesis
models, recombinant DNA (rDNA) technology, and the use of bioinformatics for DNA
sequence analysis.

Lab Exercise 1: Study of Structure of Prokaryotic and Eukaryotic Cells
Objective

To study the structure of prokaryotic and eukaryotic cells under the microscope and understand
the differences between them.

Materials Required
e Microscopes

o Prepared slides of prokaryotic (e.g., E. coli) and eukaryotic cells (e.g., animal cells,
plant cells)

« Staining reagents (e.g., methylene blue, iodine solution)
e Glass slides and cover slips
Procedure
1. Prokaryotic Cells:
o Prepare a slide of a bacterial culture (E. coli or Bacillus species).
o Stain the slide using methylene blue.

o Observe the structure under the microscope. Identify features such as the cell
membrane, cytoplasm, nucleoid, and ribosomes.

2. Eukaryotic Cells:

o Prepare a slide of plant (onion epidermal cells) or animal cells (human cheek
cells).

o Stain with iodine solution or methylene blue.

o Examine under the microscope, identifying structures like the nucleus,
mitochondria, endoplasmic reticulum, Golgi apparatus, and chloroplasts (in
plant cells).

Observations and Results
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e Record the size, shape, and structural differences between prokaryotic and eukaryotic
cells.

o Discuss the significance of these differences in the context of cell function and
complexity.

Lab Exercise 2: Study on Model of Protein Synthesis
Objective
To study the models of protein synthesis, including transcription and translation.
Materials Required

e Model kits (or diagrams)

e Molecular biology textbooks or resources
Procedure

1. Transcription:

o Study the process of transcription where DNA is transcribed into mRNA.

o Model or simulate the transcription process by transcribing a DNA sequence
into mMRNA.

2. Translation:

o Study the process of translation where mRNA is decoded into a protein
sequence.

o Use a model or diagram to show how ribosomes read mRNA codons and
assemble the corresponding amino acids into a polypeptide chain.

3. Understanding Protein Folding:

o Simulate or study the process of protein folding from a linear polypeptide chain
into a functional three-dimensional protein.

Observations and Results
e Record how the models simulate transcription and translation.

o Discuss how mutations in DNA can affect the protein synthesis process and its final
protein structure.

Lab Exercise 3: Study of Recombinant DNA (rDNA) Technology
Objective
To understand the principles and applications of recombinant DNA technology.

Materials Required

MIDNAPORE CITY COLLEGE



Fishery Science Lab Manual Dept. of Biological Science

o Plasmid vectors (or model plasmids)

o DNA samples

e Restriction enzymes

o Gel electrophoresis setup

e Heat block for transformation
Procedure

1. Isolation of DNA:

o Isolate plasmid DNA from bacterial cells using a plasmid extraction kit or
method.

2. Restriction Enzyme Digestion:

o Treat the isolated plasmid DNA with restriction enzymes to cut the DNA at
specific sites.

o Prepare the plasmid and insert DNA fragments for ligation.
3. Ligating and Transforming DNA:
o Use DNA ligase to join the plasmid and insert DNA fragment.

o Perform bacterial transformation by introducing the recombinant plasmid into
bacterial cells.

4. Gel Electrophoresis:

o Use gel electrophoresis to separate DNA fragments based on size and confirm
successful digestion and ligation.

Observations and Results

o Record the results of gel electrophoresis to determine if the rDNA is successfully
inserted into the plasmid.

o Discuss the application of rDNA technology in gene cloning, protein production, and
genetic modification.

Lab Exercise 4: Cell Culture Techniques
Objective
To learn the techniques involved in culturing animal or plant cells in vitro.
Materials Required
e Cell culture media

e Culture flasks or petri dishes
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e Incubator
e Trypsin solution (for sub-culturing)
e Microscope
Procedure
1. Preparing Culture Media:

o Prepare the required culture media (DMEM, RPMI) according to the type of
cells you are growing.

2. Cell Inoculation:

o Transfer a small number of cells (e.g., animal cell line) into a culture flask with
the appropriate media.

o Place the flask in an incubator at 37°C.
3. Sub-Culturing:

o Once the cells are confluent, treat with trypsin to detach the cells and sub-culture
them into fresh media.

4. Microscopic Observation:
o Examine the growth and morphology of the cultured cells under the microscope.
Observations and Results
e Record the growth and appearance of the cultured cells.

o Discuss the importance of cell culture in biotechnology applications, such as drug
testing and genetic engineering.

Lab Exercise 5: Isolation of Nucleic Acids (DNA/RNA)
Objective
To isolate and purify DNA or RNA from biological samples.
Materials Required

« Biological sample (e.g., bacterial cells, plant tissue)

e Lysis buffer

e Centrifuge

o Isopropanol (for DNA precipitation)

« DNA/RNA quantification tools (spectrophotometer)
Procedure

1. Cell Lysis:
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o Add lysis buffer to the sample to break open cells and release nucleic acids.
2. DNA Precipitation:

o Add isopropanol to the lysate to precipitate DNA.
3. Purification:

o Centrifuge and wash the pellet to remove contaminants, then dissolve the DNA
in a suitable buffer.

4. Quantification:

o Measure the concentration of the isolated DNA or RNA using a
spectrophotometer at appropriate wavelengths (260 nm for DNA, 280 nm for
RNA).

Observations and Results
e Record the DNA or RNA vyield and purity.

« Discuss the importance of nucleic acid isolation in various applications, such as PCR,
cloning, and sequencing.

Lab Exercise 6: Restriction Enzyme Digestion and Gel Electrophoresis
Objective

To perform restriction enzyme digestion of DNA and separate the fragments using gel
electrophoresis.

Materials Required
o DNA sample
e Restriction enzymes
e Agarose gel and electrophoresis apparatus
o DNA ladder/marker
Procedure
1. Restriction Enzyme Digestion:

o Incubate the DNA sample with specific restriction enzymes to cut the DNA at
known recognition sites.

2. Gel Electrophoresis:

o Prepare an agarose gel, load the DNA samples and markers, and run
electrophoresis.

o Visualize the separated DNA fragments under UV light after staining with a
DNA stain (e.g., ethidium bromide).
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Observations and Results
o Analyze the gel and record the pattern of DNA fragments.

« Discuss how restriction enzyme digestion and gel electrophoresis are used in molecular
biology applications such as cloning and genetic analysis.

Lab Exercise 7: ELISA (Enzyme-Linked Immunosorbent Assay)
Objective
To perform an ELISA to detect specific antigens or antibodies in a sample.
Materials Required
o ELISA kit (for antigen or antibody detection)
e Microplate
e Samples (serum, cell culture supernatants)
e Enzyme-conjugated secondary antibody
o Substrate solution
Procedure
1. Coating:
o Coat the wells of the microplate with the antigen or antibody of interest.
2. Blocking:
o Block non-specific binding sites with a blocking buffer (e.g., BSA).
3. Sample Incubation:
o Add the sample to the wells and incubate to allow antigen-antibody binding.
4. Detection:
o Add the enzyme-conjugated secondary antibody and substrate solution.
o Measure the color change using a microplate reader.
Observations and Results
« Record the absorbance values from the microplate reader.

« Discuss the significance of ELISA in diagnostics, such as detecting infectious diseases
or allergens.

Lab Exercise 8: DNA Sequence Analysis and Comparison

Objective
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To analyze and compare DNA sequences using bioinformatics tools.
Materials Required

o DNA sequences (from sequencing platforms or databases)

« Bioinformatics software/tools (e.g., BLAST, Clustal Omega)
Procedure

1. Sequence Retrieval:

o Retrieve DNA sequences from online databases such as GenBank or from your
own sequencing data.

2. Sequence Alignment:

o Use bioinformatics tools like BLAST to compare your sequence with known
sequences in the database.

o Align multiple sequences using Clustal Omega or other alignment tools.
3. Analysis:
o Analyze the sequence similarities and differences.
o ldentify conserved regions, mutations, or genetic markers.
Observations and Results
« Record the results of the sequence alignment.

o Discuss the implications of sequence analysis in understanding genetic diversity,
evolution, and identifying genetic disorders.
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Lab Manual for BFSC-603: Fish Population Dynamics and Stock Assessment

Introduction

Fish population dynamics is essential for understanding the changes in fish populations over
time and their management. Stock assessment refers to the process of evaluating the size and
health of fish populations to ensure sustainable harvesting. This lab manual covers various
techniques used to analyze fish populations, including length-weight relationships, stock
segregation, and the use of mathematical models for estimating population parameters.
Students will also become familiar with microcomputer packages like ELEFAN and FISAT,
which are widely used in stock assessment.

Lab Exercise 1: Length-Weight Relationship
Objective
To study the length-weight relationship of a fish species and use it for stock assessment.
Materials Required
o Fish samples (measured length and weight)
o Calipers or measuring tape for length measurement
« Digital balance for weight measurement
o Graph paper or graph plotting software
Procedure
1. Length and Weight Measurements:
o Collect a sample of fish from the study site.

o Measure the total length (in cm) and weight (in grams) of each individual fish
using the calipers and digital balance.

2. Data Analysis:
o Plot agraph of fish weight against fish length.

e Apply the formula for the length-weight relationship:
W = aLP where:

o W is the weight of the fish,
o L isthe length of the fish,

o e a and b are constants determined by regression analysis.

3. Regression Analysis:
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o Perform linear regression (log-transformation of data) to estimate the
parameters a and b.

Observations and Results

o Calculate the values of a and b and discuss how they relate to the growth patterns of the
species.

« Interpret the relationship between length and weight in terms of biological significance
(e.g., isometric or allometric growth).

Lab Exercise 2: Segregation of Stock Using Direct Methods
Objective

To segregate fish stocks using direct methods based on size, age, or other biological
characteristics.

Materials Required
o Fish samples with known age or size data
o Age determination tools (e.g., otoliths, scales)
« Statistical software for analysis
Procedure
1. Data Collection:
o Collect samples of fish from different areas or habitats.

o If available, determine the age of the fish using methods such as otolith reading
or scale analysis.

2. Stock Segregation:

o Classify the fish into different groups based on length, age, or other
characteristics (e.g., sex).

o Segregate the stock into groups to analyse population dynamics and assess
whether they represent different biological stocks.

3. Analysis:

o Compare growth rates, mortality rates, and other demographic parameters
between the segregated stocks.

Observations and Results
« Record and analyse the characteristics of each stock group.

o Discuss how stock segregation impacts the assessment and management of fish
populations.
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Lab Exercise 3: Beverton and Holt Model
Objective
To apply the Beverton and Holt model to estimate stock recruitment and population growth.
Materials Required
« Fish population data (e.g., catch per unit effort, recruitment data)
o Graph paper or plotting software
« Beverton and Holt model equation
Procedure

1. Beverton and Holt Model Equation:

e The model describes the relationship between spawning stock biomass and recruitment:

R = ﬁ?s Where:

s R is the recruitment (number of recruits),
e S is the spawning stock biomass,

* g and b are constants determined from the data.

2. Data Fitting:
o Fit the model to available data on recruitment and spawning stock.
o Estimate the parameters a and b by regression analysis.

3. Model Application:

o Use the model to predict the future recruitment based on current spawning stock
biomass.

Observations and Results
o Estimate the values of a and b.

o Discuss the implications of the model for fishery management, especially in terms of
stock rebuilding and sustainable exploitation.

Lab Exercise 4: Von Bertalanffy Growth Function (VBGF)
Objective

To estimate the growth parameters of a fish population using the Von Bertalanffy growth
function.

Materials Required

o Length-at-age data for fish

MIDNAPORE CITY COLLEGE



Fishery Science Lab Manual Dept. of Biological Science

e Length-at-age data for fish

¢ \/on Bertalanffy growth equation:
Ly =L (1 — E_K[t_t“]] Where:

e L;isthe length at age ¢,
e L isthe asymptotic length,
¢ K is the growth coefficient,

e iy is the theoretical age at zero length.

Procedure
1. Data Collection:
o Gather age and length data from the fish population.
2. Parameter Estimation:

Use nonlinear regression or graphical methods to estimate the parameters L., K, and ;.

3. Model Fitting:

o Fitthe Von Bertalanffy growth model to the data and analyze the growth pattern
of the population.

Observations and Results
o Estimate the growth parameters and plot the growth curve.

« Discuss the implications of the growth parameters on the fishery management strategies.

Lab Exercise 5: Pauly’s Integrated Methods for Stock Assessment
Objective
To use Pauly's integrated methods to estimate population parameters such as L, K, and £j.
Materials Required
* Length-at-age data for fish

e Pauly's equation for temperature correction: Koy = K (%') Where T}, is the standard

temperature (usually 20°C), and T' is the actual temperature.

Procedure
1. Data Analysis:

* Use length-at-age data to estimate the growth parameters K, L, and £.
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Procedure
1. Data Analysis:
o Use length-at-age data to estimate the growth parameters K, Loo, t0.
2. Temperature Correction:

o Apply Pauly's correction for temperature effects on growth, adjusting for local
environmental conditions.

3. Analysis:

o Compare the estimated parameters before and after applying temperature
corrections.

Observations and Results

e Record the growth parameters and compare the corrected results with uncorrected
estimates.

o Discuss the importance of temperature corrections in fish population dynamics.

Lab Exercise 6: Fitting of Surplus Production Models
Objective

To fit surplus production models (Schaeffer and Fox models) to fish population data and
estimate maximum sustainable yield (MSY).

Materials Required
e Catch and effort data
o Schaeffer and Fox model equations:
s (Catch and effort data
e Schaeffer and Fox model equations:

* Schaeffer Model:

_ Fad

P—T"{].—?
* Fox Model:

P = o

Procedure
1. Data Collection:
o Gather catch and effort data over a period.

2. Model Fitting:
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o Fit the Schaeffer and Fox models to the data using nonlinear regression or
graphical methods.

3. Yield Estimation:
o Estimate the maximum sustainable yield (MSY) from the fitted models.
Observations and Results

o Record the MSY and discuss the implications for sustainable fishery management.

Lab Exercise 7: Use of Microcomputer Packages (ELEFAN and FISAT)
Objective
To use ELEFAN and FISAT for fish stock assessment and population modeling.
Materials Required
o ELEFAN or FISAT software
o Length frequency data
« Fish population data
Procedure
1. Data Entry:
o Enter length frequency and other relevant population data into the software.
2. Modeling:
o Use ELEFAN to estimate growth parameters and FISAT for stock assessment.
3. Analysis:

o Analyze the output of the software, including growth parameters, mortality rates,
and stock status.

Observations and Results

o Interpret the software outputs and discuss the reliability and limitations of using
computational tools in fish stock assessment.
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BFSC-604: Fish Products and Value Addition
Introduction

The lab course on Fish Products and Value Addition focuses on the various methods of
preserving fish and seafood, along with techniques to create value-added products. Preservation
methods such as salting, drying, and smoking play a crucial role in enhancing the shelf life and
nutritional value of fish. The course also covers the preparation of fermented fish products,
surimi-based products, pickles, and marinades. Quality assessment of these products is an
essential aspect of ensuring their safety and consumer appeal.

Lab Exercise 1: Preparation of Salted Fish
Objective
To prepare salted fish using different methods and assess the quality of the finished product.
Materials Required
e Fresh fish (e.g., mackerel, sardine)
o Non-iodized salt (sodium chloride)
o Salting tanks or containers
o Scales for measuring salt
e Gloves and knives for handling fish
Procedure
1. Fish Preparation:
o Clean the fish by removing the gills, entrails, and scales.
o Cut the fish into suitable sizes (e.qg., fillets or whole fish).
2. Salting Process:
o Dry the fish slightly to remove excess moisture.
o Coat the fish with salt, ensuring the fish is evenly salted.

o Place the salted fish in containers or tanks for curing. Use a salt concentration
of 10-15%.

3. Curing:

o Allow the fish to cure for 3-7 days at a temperature of 15-20°C.

o Monitor the salt penetration and changes in texture and appearance.
4. Post-Curing:

o After the curing period, remove the fish and rinse off excess salt.
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o Store the salted fish in appropriate packaging for future quality assessment.
Observations and Results
o Assess the appearance, texture, and aroma of the salted fish.
e Check for uniform salt distribution and preservation.

« Discuss the impact of salting time and salt concentration on the final product quality.

Lab Exercise 2: Preparation of Dried Fish
Objective

To prepare dried fish using various drying methods (sun drying, oven drying, or smoke drying)
and evaluate the quality of the dried product.

Materials Required
e Fresh fish (e.g., anchovies, catfish)
e Drying racks or ovens
e Sunlight (or artificial drying methods)
e Thermometers and humidity indicators
Procedure
1. Fish Preparation:
o Clean and gut the fish, removing any unwanted parts.

o Cut the fish into manageable pieces, depending on the species and drying
method.

2. Drying Methods:

o Sun Drying: Arrange the fish on drying racks and expose them to direct sunlight
for 1-3 days, ensuring proper airflow to prevent spoilage.

o Oven Drying: Place fish in an oven at 50-60°C for 5-10 hours, depending on
the fish size and moisture content.

o Smoke Drying: Hang the fish in a smoking chamber and expose them to smoke
for several hours until dried.

3. Quality Assessment:
o Once dried, evaluate the fish for moisture content, texture, and aroma.
o Check for uniformity in drying and any signs of mold or spoilage.
Observations and Results

« Evaluate the texture (firmness), color, and smell of the dried fish.

MIDNAPORE CITY COLLEGE



Fishery Science Lab Manual Dept. of Biological Science

o Measure the moisture content to ensure proper drying for preservation.

o Discuss the advantages and disadvantages of each drying method.

Lab Exercise 3: Preparation of Smoked Fish
Objective

To prepare smoked fish using different smoking techniques and assess the quality of the
finished product.

Materials Required
e Fresh fish (e.g., trout, mackerel)
e Smokehouse or smoke generator
« Wood chips (hickory, oak, or other suitable wood)
e Thermometers and humidity control equipment
Procedure
1. Fish Preparation:
o Clean and gut the fish, ensuring it is free of internal organs.
o Optionally, salt the fish lightly for better preservation.
2. Smoking Process:
o Hang the fish in the smokehouse, ensuring adequate spacing for airflow.
o Use wood chips to generate smoke, keeping the temperature between 50-80°C.
o Smoke the fish for 3-5 hours, depending on the species and desired flavor.
3. Post-Smoking:
o Allow the smoked fish to cool down.
o Evaluate the fish for flavor, texture, and appearance.
Observations and Results
o Assess the aroma, flavor, and color of the smoked fish.
o Evaluate the texture for firmness and dryness.

o Discuss the influence of smoking duration and wood type on the flavor profile of the
fish.

Lab Exercise 4: Preparation of Prawn and Fish Pickles

Objective

MIDNAPORE CITY COLLEGE



Fishery Science Lab Manual Dept. of Biological Science

To prepare prawn and fish pickles using a variety of ingredients and techniques.
Materials Required
o Fish or prawns (e.g., small fish like anchovies or shrimp)
e Spices (e.g., turmeric, chili powder, mustard seeds)
e Vinegar or lemon juice
e Salt, sugar, and oil
e Glass jars for storing
Procedure
1. Fish/Prawn Preparation:
o Clean the fish or prawns by removing shells, heads, or any unwanted parts.
o Cut the fish into small pieces if necessary.
2. Pickling Process:
o Mixthe fish or prawns with spices, salt, and a preservative like vinegar or lemon
juice.
o Pack the fish or prawns into sterilized jars and pour oil over the top to cover the
contents.
o Seal the jars and allow them to mature for at least 1-2 weeks.
3. Quality Assessment:
o After the maturation period, assess the pickle for flavor, acidity, and texture.
o Ensure that the fish or prawns are well-preserved and flavorful.
Observations and Results
« Evaluate the color, texture, and taste of the prawn or fish pickle.

« Discuss the impact of different spices and preservatives on the quality of the pickle.

Lab Exercise 5: Preparation of Fermented Fish Sauce
Objective
To prepare fermented fish sauce and assess its quality.
Materials Required

o Fresh fish (e.g., anchovies, mackerel)

o Salt

o Fermentation vessel (e.g., earthen jar)
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e Spices (optional)
Procedure
1. Fish Preparation:
o Clean and gut the fish, removing any undesired parts.
o Cut the fish into small pieces if required.
2. Fermentation Process:
o Mix the fish with salt (about 10-15% by weight) to promote fermentation.

o Place the fish in a fermentation vessel and seal it. Allow the fish to ferment for
3-6 months at ambient temperature.

o Stir occasionally to ensure uniform fermentation.
3. Quality Assessment:
o After fermentation, assess the fish sauce for aroma, flavor, and appearance.
o Check for any signs of spoilage or off-flavors.
Observations and Results
« Evaluate the color, clarity, and taste of the fermented fish sauce.

« Discuss the role of fermentation time and temperature in developing the characteristic
flavor of fish sauce.

Lab Exercise 6: Preparation of Surimi and Surimi-based Products
Objective
To prepare surimi and create value-added surimi-based products.
Materials Required
o Fishfillets (e.g., white fish like pollock or cod)
« Salt, water, and starch
o Additives (e.g., sugar, flavorings)
« Molds for shaping the surimi products
Procedure
1. Surimi Preparation:
o Mince fish fillets and wash to remove blood and pigments.
o Mix the minced fish with salt and water, then press to remove excess water.

o Add starch and other ingredients (sugar, flavorings) to the mixture.
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o Shape the mixture into desired forms (e.g., fish balls, fish cakes).
2. Cooking:
o Steam or boil the surimi-based products until fully cooked.
3. Quality Assessment:
o Assess the texture, color, and flavor of the surimi and surimi-based products.

o Evaluate the shelf life by storing the products under refrigeration or freezing
conditions.

Observations and Results
« Examine the texture, flavor, and appearance of the surimi-based products.

o Discuss how the addition of starch and other ingredients impacts the final product
quality.
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BFSC-605: Microbiology of Fish and Fishery Products
Introduction

The course on the Microbiology of Fish and Fishery Products focuses on the microbial quality
of seafood, examining the microorganisms that are typically associated with fish, shellfish,
water, and ice, and understanding the processes involved in their detection and control. This
includes the sampling and processing of seafood for microbiological investigation, testing
water for potability, isolation, and identification of pathogenic bacteria, and determining the
effectiveness of preservatives. This lab manual provides practical guidelines for these
important microbiological techniques.

Lab Exercise 1: Sampling and Processing of Samples for Microbiological Investigation
Objective

To understand the proper techniques for collecting and processing microbiological samples
from fish, shellfish, water, and ice for laboratory analysis.

Materials Required

o Sterile sample containers (bottles, bags, swabs)

o Ice packs for transport

o Sterile gloves, masks, and laboratory coats

o Stomacher or homogenizer

e pH meter, buffer solutions, and measuring cylinders
Procedure

1. Collection of Samples:

o Fish or fishery products: Collect samples from different parts of the fish (gills,
skin, gut, muscle) and place them in sterile bags or containers.

o Shellfish: Collect shellfish from the body and surrounding areas.

o Water: Collect water samples from the source and ice used in seafood storage,
ensuring no contamination during collection.

2. Processing of Samples:

o For solid samples (fish, shellfish), blend or homogenize the sample in sterile
saline or peptone water using a stomacher.

o For water or ice samples, transfer them directly to sterile containers and mix
well.

o Ensure that the samples are transported under sterile conditions and kept cool
(at 4°C) to prevent microbial growth during transport.

Observations and Results

MIDNAPORE CITY COLLEGE



Fishery Science Lab Manual Dept. of Biological Science

o Evaluate the effectiveness of different sampling techniques for minimizing
contamination.

« Discuss the importance of correct sampling and transport for accurate microbiological
analysis.

Lab Exercise 2: Enumeration of Microorganisms Associated with Finfish, Shellfish,
Water, and Ice

Objective

To perform microbiological enumeration of microorganisms in fish, shellfish, water, and ice
samples using standard methods.

Materials Required

« Standard microbiological media (e.g., Nutrient Agar, MacConkey Agar, Tryptone Soya
Agar)

e Incubators
o Petri dishes, sterile pipettes, and spreaders
e Bunsen burner
e Microscope
Procedure
1. Preparation of Media:

o Prepare appropriate agar plates for different microorganism groups (general
bacteria, coliforms, etc.).

2. Sample Dilution:

o Prepare serial dilutions of homogenized fish, shellfish, or water samples using
saline or peptone water.

3. Plating and Incubation:

o Pour the dilutions on the appropriate agar plates, spread them evenly, and
incubate at suitable temperatures (e.g., 37°C for general bacteria, 30°C for
marine bacteria).

4. Enumeration:
o After the incubation period, count the colonies that appear on each plate.
o Report colony counts as CFU (colony-forming units) per gram of sample.
Observations and Results
o Determine the microbial load in fish, shellfish, and water samples.
« Identify the presence of any abnormal microbial populations.
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« Discuss the implications of high microbial counts in seafood for food safety.

Lab Exercise 3: Testing of Water for Potability
Objective
To test water samples for potability and detect any microbial contamination.
Materials Required
e Colilert or other coliform detection media
e Incubator
o Sterile pipettes and test tubes
Procedure
1. Collection of Water Samples:

o Collect water samples from different sources (e.g., water used in aquaculture,
ice used in seafood storage).

2. Inoculation of Media:

o Use Colilert or similar media for detecting coliforms and other pathogens in the
water sample.

o Inoculate water samples into sterile test tubes containing the media and incubate
at 37°C.

3. Observation:

o After incubation, check for color changes in the medium indicating the presence
of coliforms or pathogens.

4. Interpretation of Results:

o If the water changes color or shows turbidity, it indicates contamination. The
presence of coliforms suggests the water is not potable.

Observations and Results
o Assess the potability of the water samples based on the microbial test results.

« Discuss how microbial contamination in water can affect fish health and seafood safety.

Lab Exercise 4: Isolation and Identification of Pathogenic Bacteria
Objective

To isolate and identify pathogenic bacteria (e.g., Vibrio cholerae, Vibrio parahaemolyticus, E.
coli, Salmonella, Listeria monocytogenes, and faecal streptococci) from fish and fishery
products.
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Materials Required
o Selective media (e.g., MacConkey Agar, XLD Agar, Selenite F Broth)
e Incubator
e Bunsen burner, sterile loops, and pipettes
o Biochemical test kits (e.g., oxidase test, catalase test, API test strips)
Procedure
1. Isolation of Pathogens:

o Streak the sample onto selective media and incubate at appropriate temperatures
(37°C for enteric bacteria, 30°C for marine bacteria).

2. Biochemical Tests:

o Perform biochemical tests (e.g., oxidase, catalase, indole, fermentation tests) to
help identify the bacterial species.

3. ldentification:

o Confirm the identity of the pathogens using additional tests like the API system
or molecular methods such as PCR.

Observations and Results
« Identify the presence of pathogens like Vibrio cholerae, Salmonella, and Listeria.

« Discuss the potential public health risks posed by these pathogens in seafood products.

Lab Exercise 5: Biochemical Tests for Characterization of Bacteria
Objective

To perform biochemical tests to characterize and differentiate various bacterial species
associated with fish and fishery products.

Materials Required
o Biochemical test kits (e.g., oxidase, catalase, urease tests)
e Microbial cultures
e Test tubes and pipettes
Procedure
1. Biochemical Testing:
o Prepare test cultures and inoculate them into biochemical test media.

o Perform standard biochemical tests such as catalase, oxidase, and urease to
identify bacterial characteristics.
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2. Interpretation of Results:

o Analyze the results based on the color change, gas production, or other reactions
indicating bacterial activity.

Observations and Results
o Use test results to identify and classify bacteria.

e Compare results with known profiles for pathogens like E. coli, Salmonella, and
Listeria.

Lab Exercise 6: Molecular Methods for the Detection of Pathogenic Microorganisms
Objective

To use molecular techniques, such as PCR, for the detection of pathogenic microorganisms in
fish and fishery products.

Materials Required
o PCR reagents (e.g., primers for Vibrio cholerae, Listeria monocytogenes)
« DNA extraction kits
e Thermal cycler (PCR machine)
Procedure
1. DNA Extraction:
o Extract DNA from fish or shellfish samples using a DNA extraction Kit.
2. PCR Amplification:

o Use PCR primers specific to pathogenic microorganisms (e.g., Vibrio cholerae,
Salmonella).

o Amplify the target DNA sequence in a thermal cycler.
3. Gel Electrophoresis:

o Run the PCR products on an agarose gel to visualize the amplified DNA and
confirm the presence of the pathogen.

Observations and Results
e Analyze the PCR results and determine the presence of specific pathogens.

« Discuss the advantages of molecular methods over traditional culture techniques in
detecting pathogens.

Lab Exercise 7: Determination of MIC and MCC of Chemical Preservatives
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Objective

To determine the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MCC) of chemical preservatives used in seafood preservation.

Materials Required
o Chemical preservatives (e.g., sodium benzoate, potassium sorbate)
« Bacterial cultures (e.g., E. coli, Salmonella)
« Broth culture media
o Test tubes and sterile pipettes
Procedure
1. Preparation of Preservative Solutions:
o Prepare serial dilutions of chemical preservatives.
2. MIC and MCC Testing:

o Inoculate bacterial cultures into broth media containing different concentrations
of preservatives.

o Determine the MIC as the lowest concentration of preservative that inhibits
bacterial growth (no turbidity).

o Determine the MCC as the lowest concentration that kills the bacteria (no
growth upon sub-culturing).

Observations and Results
e Record the MIC and MCC values for each preservative.

« Discuss the effectiveness of different preservatives in inhibiting or killing pathogens in
seafood.
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BFSC-606: Fisheries Economics
Lab Manual for BFSC-606: Fisheries Economics

Introduction

Fisheries Economics is essential for understanding the economic aspects of fish production,
distribution, and consumption. This course covers concepts such as demand and supply
functions, price elasticity, production functions, cost analysis, and the economic factors
affecting the fishery industry. Through practical exercises, students will gain a deeper
understanding of the economic drivers in the fisheries sector and how to apply economic
principles to real-world scenarios, such as fish farming, shrimp farming, fish processing, and
export units.

Lab Exercise 1: Demand and Supply Functions of Fish Market
Objective

To understand the determination of equilibrium price for fish and fishery products by analyzing
the demand and supply functions and calculating price, income, and cross elasticities.

Materials Required
o Market data (prices, quantities of fish sold, income levels, etc.)
« Excel or any statistical software for calculation
o Graph plotting tools (Excel, Graphpad, etc.)
Procedure
1. Data Collection:

o Collect data on the price and quantity of fish sold in a particular market over a
specified period.

o Collect information on income levels and cross-price data for related goods (e.qg.,
other seafood or substitutes).

2. Construct Demand and Supply Curves:
o Plot the demand and supply curves using the collected data.

o The demand curve typically slopes downwards, and the supply curve slopes
upwards.

3. Calculate Equilibrium Price and Quantity:

o Determine the intersection point of the demand and supply curves, which
represents the equilibrium price and quantity.

4. Calculate Elasticities:
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% Change in Quantity

PED =
% Change in Price

* Income Elasticity of Demand (YED): Measure the responsiveness of demand to changes in

income.

& A o
YED — % Change in Quantity

% Change in Income

e Cross Elasticity of Demand (XED): Measure the responsiveness of the demand for one

good to the price change of another good.

% Change in Quantity of Good A

XED —
% Change in Price of Good B

5. Analysis:
o Discuss the impact of price changes on consumer demand.
o Analyze the relationship between income and demand for fish products.
Observations and Results
e Present equilibrium price and quantity.

o Calculate and interpret the elasticities based on the data.

Lab Exercise 2: Production Function - One or Two Variable Inputs
Objective

To understand and analyze the production functions with one or two variable inputs, and
evaluate the efficiency of fish production.

Materials Required
« Data on inputs (e.g., feed, labor, water, etc.) and output (e.g., weight of fish produced)
o Excel or statistical software for calculations and graph plotting

Procedure
1. Data Collection:

o Gather data on input quantities (e.g., amount of feed, labor hours, etc.) and
corresponding output (e.g., weight or number of fish produced) in a fish farming
unit.

2. Construct Production Function:

o Plot production data with one variable input (e.g., labor) and output, then
analyze the relationship between them.

o Similarly, analyze production using two variable inputs (e.g., feed and labor)
and output.
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3. Analyze Efficiency:

o Calculate marginal returns to each input. Marginal productivity is the additional
output generated from adding one more unit of input.

o ldentify the point where diminishing returns begin.
4. Graphing:

o Plot the Total Product (TP), Average Product (AP), and Marginal Product (MP)
curves for the inputs.

Observations and Results
« ldentify the optimal input combination for maximizing fish production.

o Discuss the law of diminishing returns in relation to fish production.

Lab Exercise 3: Shifting Demand and Surplus Curve
Objective

To study the effects of shifting demand and surplus curves and analyze their impact on fish
prices.

Materials Required

o Market data (demand and supply shifts)

o Graph plotting tools (Excel, Graphpad, etc.)
Procedure

1. Initial Analysis:

o Plot the initial demand and supply curves using historical market data to find
the equilibrium price and quantity.

2. Shifting Demand or Supply:

o Simulate changes in the market by shifting the demand or supply curve. This
could be due to factors such as changes in consumer preferences, income levels,
or input prices.

o For instance, a shift in the demand curve might occur if consumer income
increases or if a substitute product becomes more expensive.

3. Impact on Equilibrium:

o Analyze how the shift in the demand or supply curve affects the equilibrium
price and quantity.

o ldentify the changes in consumer surplus, producer surplus, and total welfare.

4. Graphing:
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o Plot new demand and supply curves and highlight changes in equilibrium price
and quantity.

Observations and Results
o Present the new equilibrium price and quantity after the shift.

o Discuss the implications of the shift for fish prices and overall welfare.

Lab Exercise 4: Economic Analysis of Cost, Return, and Break-even for Fish Farm /
Shrimp Farm / Fish Processing Plant

Objective

To conduct an economic analysis of the cost, return, and break-even analysis for a fish farm,
shrimp farm, or fish processing plant.

Materials Required
« Data on fixed and variable costs, revenue, and production outputs
o Excel or statistical software for calculations and graph plotting
Procedure
1. Data Collection:

o Collect data on the fixed costs (e.g., land, equipment), variable costs (e.g., feed,
labor), and revenue (e.g., sale of fish) for a specific unit such as a fish farm or
shrimp farm.

2. Cost and Return Analysis:
o Calculate total costs (fixed + variable), total returns, and net returns.

3. Break-even Analysis:

e Calculate the break-even point using the formula
Fixed Costs
Price per Unit ~ Variable Costs per Unit

Break-even point =

o Determine the minimum output required to cover total costs.
4. Profitability:

o Analyze the profitability by comparing total revenue to total costs at various
levels of production.

5. Graphing:
o Plot cost, revenue, and profit curves to visualize the break-even point.
Observations and Results

« Identify the break-even point and analyze the potential for profitability.
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o Discuss the cost structure and how it affects pricing and production decisions in fish
farms or processing plants.

Conclusion

This lab course provides a thorough understanding of the economic principles that govern the
fisheries industry. By analyzing demand and supply functions, calculating elasticities, studying
production functions, and conducting cost and break-even analysis, students will be equipped
to make informed decisions regarding the economic aspects of fish farming, processing, and
the fish market. These skills are vital for improving the economic efficiency of fisheries and
related enterprises, ensuring that they remain sustainable and profitable in the competitive
global market.
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BFSC-607: Fisheries Co-operatives and Marketing
Introduction

The study of Fisheries Co-operatives and Marketing provides a comprehensive understanding
of how fishery products are marketed and distributed. It includes market surveys, data analysis,
understanding the role of cooperatives, and the economic aspects of seafood exports. This
course is designed to help students gain practical knowledge about fish marketing, credit
schemes, and the functioning of cooperatives, which play a crucial role in the fisheries sector.

Lab Exercise 1: Developing a Questionnaire and Conducting Market Surveys
Objective

To design a questionnaire and carry out a market survey to collect data on the demand and
supply of fish and fishery products.

Materials Required
e Questionnaire template
e Survey tools (pen, paper, or digital devices)
o Access to fish markets, cooperatives, or retail outlets
o Statistical software (for data analysis)
Procedure
1. Questionnaire Development:

o Design a questionnaire to capture essential data on the fish market. This can
include:

= Information on fish types, prices, supply sources, seasonal demand
fluctuations, and consumer preferences.

= Data on marketing strategies, packaging, distribution channels, and
transportation.

o Include questions on the purchasing patterns of consumers, the types of fish
consumed, and the sources of supply (local fish farms, imports, etc.).

2. Conducting the Survey:

o Visit local fish markets, retail outlets, and cooperatives to administer the
questionnaires.

o Ensure to sample a variety of market participants (e.g., consumers, fish vendors,
wholesalers).

3. Data Collection:

o Collect both qualitative and quantitative data for analysis.
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o Record responses systematically for later analysis.
Observations and Results

o Compile the data and summarize key findings about the market dynamics, including
supply chains, consumer preferences, and market trends.

Lab Exercise 2: Analysis of Primary and Secondary Market Data
Objective

To analyze primary (survey) and secondary (existing market reports) data to understand market
trends and pricing patterns for fish products.

Materials Required
e Primary survey data (from Exercise 1)
« Secondary market data (reports, government publications, etc.)
o Statistical software for data analysis (Excel, SPSS, etc.)
Procedure
1. Data Compilation:
o Compile primary data from surveys and secondary data from market reports.

o Organize the data based on various factors such as fish types, pricing,
geographical distribution, and seasonality.

2. Data Analysis:

o Perform basic statistical analysis, including frequency distributions, averages,
and trends.

o Use correlation and regression analysis to study the relationship between
different factors such as price, demand, and supply.

3. Market Trends:

o ldentify trends, patterns, and anomalies in the data. For example, look for
seasonal price fluctuations, regional demand variations, or changing consumer
preferences.

Observations and Results

o Present a detailed analysis of market trends, pricing behavior, and insights into the
demand and supply of fish products.

Lab Exercise 3: Estimation of Demand and Supply Using Simple Regression

Objective
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To estimate the demand and supply curves for fish products using simple regression analysis.
Materials Required

e Survey data (from Exercise 1)

« Statistical software (Excel, R, SPSS)
Procedure

1. Data Selection:

o Choose relevant variables for demand (e.g., price, income levels, consumer
preferences) and supply (e.g., quantity available, production costs, supply
sources).

2. Simple Linear Regression:

o Use regression analysis to estimate the relationship between the variables. For
demand, the dependent variable would typically be quantity demanded, and for
supply, it would be quantity supplied.

o Apply the following regression model: Y=o0+pX+eY = \alpha + \beta X +
\epsilonY=a+pX+e Where:

= YYY =dependent variable (e.g., quantity demanded or supplied)
= XXX =independent variable (e.g., price, income)
= o\alphaa = intercept

= B\betap = slope (sensitivity of demand/supply to changes in the
independent variable)

= €\epsilone = error term
3. Interpretation:

o Analyze the regression output to estimate the relationship between price and
quantity for both demand and supply.

Observations and Results

o Present the estimated demand and supply functions and interpret the regression
coefficients.

Lab Exercise 4: Analysis of Credit Schemes of Banks and the Government
Objective

To analyze the existing credit schemes provided by banks and the government for fish farmers
and fishery businesses.

Materials Required
« Information on credit schemes (from banks, government, or cooperative societies)
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o Documents related to financial assistance programs for fishery businesses
Procedure
1. Review Credit Schemes:

o Gather information on credit schemes available for fish farming, fish processing,
and marketing, such as interest rates, loan limits, repayment terms, and
eligibility criteria.

2. Comparison:

o Compare the different credit schemes offered by commercial banks,
government programs (e.g., NABARD), and cooperative societies.

o Focus on the type of credit (short-term, long-term), its accessibility, and the
interest rate structures.

3. Evaluate Impact:

o Study the effectiveness of these credit schemes in supporting fishery businesses.
Look for case studies or reports on the success or failure of specific credit
programs in boosting fishery production or marketing.

Observations and Results

o Discuss the benefits and challenges of accessing credit in the fisheries sector and
suggest improvements for better financial inclusion.

Lab Exercise 5: Case Studies of Cooperatives
Objective

To analyze case studies of successful fisheries cooperatives and understand their functioning,
benefits, and challenges.

Materials Required
o Case study documents on fisheries cooperatives
o Cooperative society visits

Procedure
1. Research:

o Study case studies of successful fisheries cooperatives. These could include
information about cooperative structure, membership, financial management,
and marketing efforts.

2. Site Visits:

o Visitalocal cooperative society dealing with fisheries (e.g., fish farming or fish
processing cooperative) to observe how the cooperative operates.
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o Interview cooperative members, managers, or workers to understand their
experiences.

3. Analysis:

o Analyze the cooperative’s success in terms of market access, pricing power, and
profitability.

o ldentify the challenges faced by cooperatives, such as limited access to credit,
inadequate infrastructure, or market fluctuations.

Observations and Results

o Present findings on the operational strengths and weaknesses of cooperatives and
suggest ways to enhance their effectiveness.

Lab Exercise 6: Visit to Co-operative Societies, Commercial Banks, Fish Markets, and
Fishery Organizations

Objective

To visit and observe the functioning of co-operative societies, commercial banks, fish markets,
and organizations involved in fish marketing.

Materials Required
+ Notebooks for observations

o Interview questions for cooperative members, bank representatives, or fish market
vendors

Procedure
1. Cooperative Societies:
o Visit fishery cooperatives to understand their structure and functions.
o Observe the processes of fish procurement, processing, marketing, and pricing.
2. Commercial Banks:

o Meet with bank representatives to discuss financing options for fisheries
businesses.

3. Fish Markets:

o Observe the operations of wholesale and retail fish markets, including pricing
strategies, consumer behavior, and supply chain dynamics.

4. Fishery Organizations:

o Visit organizations involved in fish product marketing or export to learn about
international market trends and regulatory standards.

Observations and Results
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e Provide a comprehensive report on how these organizations contribute to the fish
marketing value chain.

Lab Exercise 7: Case Studies on India’s Seafood Exports and Market Diversification
Objective
To study India's seafood exports and explore case studies of product and market diversification.
Materials Required

e Reports on India’s seafood exports

o Case study documents on market diversification
Procedure

1. Research:

o Study reports on India's seafood export performance, including major export
markets, volume, and value.

o Analyze case studies of specific seafood exports, such as shrimp, fish fillets, or
value-added products.

2. Market Diversification:

o ldentify trends in market diversification, such as the expansion of Indian
seafood exports to new geographical regions or new product categories (e.g.,
ready-to-eat products).

3. Competitiveness:

o Study the competitiveness of Indian fish and fish products in global markets,
including the challenges and opportunities faced by Indian exporters.

Observations and Results

o Discuss the potential for further diversification and the factors influencing India's
competitiveness in the global seafood market.
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BFSC-608: Fisheries Extension Education
Introduction

The course on Fisheries Extension Education focuses on the role of extension services in the
fisheries sector, particularly in rural and fishing communities. It provides students with
practical skills for collecting socio-economic data, conducting participatory assessments, and
evaluating extension programs. Through case studies and real-life examples, students will gain
insights into social and gender issues in fisheries, the role of formal and non-governmental
organizations (NGOs), and how to effectively communicate and implement development
programs in fishing communities.

Lab Exercise 1: Collection of Socio-Economic Data from Fishing Villages
Objective

To collect socio-economic data from fishing communities, which will help assess the living
conditions, economic activities, and social structure of the community.

Materials Required
e Survey forms (socio-economic questionnaire)
« Digital tools for data collection (laptops or tablets with survey apps)
e Pen and paper (for manual collection)
« Mapping tools (GPS, maps)
o Local authorities for permissions
Procedure
1. Design the Questionnaire:

o Develop a socio-economic questionnaire focusing on the key aspects of fishing
communities, including:

= Household demographics (e.g., age, gender, education, family size)
= Livelihood sources (e.g., fishing methods, aquaculture, allied activities)
= Income levels and spending patterns
= Access to resources (e.g., credit, markets, training)
= Infrastructure (e.g., roads, electricity, healthcare)
= Social issues (e.g., water scarcity, labor conditions, migration)
2. Data Collection:

o Visit selected fishing villages and conduct interviews with community members,
ensuring a diverse representation (e.g., men, women, elders, youth).
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o Use participatory techniques to make the data collection process more engaging
and accessible, like group discussions or focus group interviews.

3. Data Analysis:

o Organize the collected data into categories (e.g., income, education, social
services).

o Perform basic statistical analysis to identify trends, such as average income,
common occupations, or educational levels.

Observations and Results
e Summarize the key socio-economic characteristics of the fishing villages.

o Present the findings through charts or graphs, highlighting important socio-economic
indicators.

Lab Exercise 2: Study of Social Issues/Problems through Participatory and Rapid Rural
Appraisal (RRA) Techniques

Objective

To use participatory and rapid rural appraisal techniques to understand the social issues and
problems faced by fishing communities.

Materials Required
e Interview guides for RRA
e Flip charts, markers
« Tools for participatory mapping (if applicable)
o Digital recorders for interviews
Procedure
1. Preparation:

o Choose relevant social issues, such as gender inequality, labor issues, migration,
or conflicts over resources.

o Develop tools for participatory appraisal, including semi-structured interviews,
focus groups, and participatory mapping.

2. Field Work:

o Organize community meetings to discuss identified issues using participatory
methods.

o Conduct individual and group interviews with stakeholders, ensuring a broad
representation (e.g., fishermen, women, youth, elders).
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o Usetools like transect walks, wealth ranking, or Venn diagrams to gain insights
into local concerns and priorities.

3. Data Collection and Analysis:
o Gather qualitative data through discussions and participatory activities.

o Analyze the responses to understand the underlying social issues and conflicts
in the community.

Observations and Results
o Identify key social problems faced by the community and present them in a report.

« Discuss the role of different stakeholders in these issues and how their needs can be
addressed.

Lab Exercise 3: Stakeholder Analysis and Needs Assessment
Objective

To conduct a stakeholder analysis to assess the development needs of the community and
understand the role of different stakeholders (e.g., government, NGOs, community leaders,
fishers).

Materials Required
o Stakeholder mapping tools (e.g., Venn diagram, power-interest matrix)
e Flip charts, markers
« Data from socio-economic surveys and RRA techniques
Procedure
1. Stakeholder Identification:

o ldentify key stakeholders involved in fisheries development within the
community, such as local fishers, fishing cooperatives, NGOs, government
agencies, and market actors.

2. Stakeholder Mapping:

o Use mapping tools to analyze the interests, power, and influence of each
stakeholder.

o Determine the roles and responsibilities of each group in fisheries development
(e.g., policy-making, community mobilization, training, resource management).

3. Needs Assessment:

o Conduct surveys or discussions with stakeholders to assess their needs and
priorities related to fisheries development, such as access to credit, improved
fishing technologies, or social services.
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4. Analysis:

o Based on the data, assess which stakeholders have the most influence in
decision-making and which groups have the greatest need for intervention or
support.

Observations and Results
o Present a stakeholder analysis matrix showing the power and interest of each group.

« Identify priority needs for intervention and propose strategies for addressing these
needs.

Lab Exercise 4: Case Studies on Social/Gender Issues and Social Conflicts in Fisheries
Objective
To study case studies on social and gender issues and conflicts within fishing communities.
Materials Required

o Case study reports (gender issues, social conflicts)

e Interview transcripts

« Reference materials on social theories and fisheries
Procedure

1. Research Case Studies:

o Study existing case studies on gender inequality (e.g., women’s participation in
decision-making, access to resources), social conflicts (e.g., over fishing
grounds, labor disputes), and other social issues within fisheries communities.

2. Analysis:

o ldentify key social issues from the case studies, such as unequal distribution of
resources, power dynamics, and conflict resolution strategies.

o Analyze the role of gender and social status in shaping access to resources and
decision-making in fishing communities.

3. Discussion:

o Discuss how these social issues affect community development and fisheries
sustainability.

Observations and Results

o Summarize the key findings from the case studies and propose potential solutions to
the issues identified.

Lab Exercise 5: Case Studies on Extension Programs and Success Stories
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Objective

To study successful extension programs and analyze how they contributed to the development
of fisheries communities.

Materials Required

e Reports on successful fisheries extension programs

e Success stories from local or international case studies
Procedure

1. Research Extension Programs:

o Study various fisheries extension programs (e.g., training on sustainable fishing
methods, cooperative development, marketing strategies).

o Focus on programs that have successfully improved the livelihoods of fishing
communities.

2. Success Stories:
o Collect success stories from field reports, interviews, or published materials.

o Analyze the key factors that contributed to the success of these programs (e.g.,
effective community involvement, the role of women, partnership with NGOs).

3. Evaluation:

o Evaluate the effectiveness of these extension programs in addressing the needs
of the community, particularly in terms of socio-economic development and
sustainable fisheries management.

Observations and Results

o Present case studies of successful extension programs and highlight their key success
factors.

« Provide recommendations for replicating these successes in other communities.

Lab Exercise 6: Practical Exercises on Conducting Fish Farmers Meet
Objective

To organize and conduct a fish farmers’ meeting to address community issues and provide
extension services related to fish farming.

Materials Required
e Meeting space
« Presentation tools (projector, flip chart, handouts)

o Participant list (local fish farmers)
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Procedure
1. Planning the Meeting:

o Selectatopic of interest for the fish farmers (e.g., new fish farming technologies,
market access, sustainable practices).

o Prepare an agenda and invite relevant experts (e.g., government officials,
fisheries scientists, successful farmers).

2. Conducting the Meeting:

o Open the meeting with introductions, followed by the main presentation on the
selected topic.

o Facilitate discussions, encouraging farmers to share their experiences,
challenges, and needs.

3. Feedback:
o Collect feedback from participants to assess the effectiveness of the meeting.
o ldentify any follow-up actions or support required by the farmers.
Observations and Results

e Prepare a report summarizing the meeting’s outcomes, including key issues discussed,
feedback from participants, and proposed next steps for community support.
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