LIVESTOCK FARMING
JUNIOR SECONDARY SCHOOL 3 (JSS3)

FIRST TERM E-LESSON NOTES
Academic Session: 2024/2025

Duration: 11 Weeks (3-4 Periods per week)
Curriculum Standard: WAEC/NECO/BECE Aligned

WEEK 1: REVISION OF JSS2 WORK

Learning Objectives:
By the end of this lesson, students should be able to:

Recall major concepts from JSS2 livestock farming
Identify different livestock species and their uses
Explain basic animal nutrition principles

Discuss livestock breeding methods

Previous Knowledge:

Students have knowledge of basic livestock farming concepts, animal classification, nutrition,
breeding, diseases, and management practices from JSS2.

Lesson Content:
A. Animal Classification'by Uses (Review)

Meat Animals: Cattle, goats, sheep, pigs, poultry, rabbits
Milk Animals: Cattle (dairy cows), goats, sheep

Egg Production: Chickens, ducks, guinea fowls

Work Animals: Oxen, donkeys, horses

Fiber/Hide Animals: Sheep (wool), cattle (hides), goats (skins)

B. Animal Nutrition (Review)

e Classes of Nutrients:
o Carbohydrates (energy)
o Proteins (body building)
o Fats and oils (energy storage)



o Vitamins (body regulation)
o Minerals (bone/teeth development)
o Water (transportation, regulation)

C. Breeding Methods (Review)

e Natural Breeding: Mating between male and female animals
e Artificial Insemination: Introduction of sperm artificially

e Crossbreeding: Mating animals of different breeds

¢ Inbreeding: Mating closely related animals

¢ Line Breeding: Mating within same family line

D. Common Livestock Diseases (Review)

e Viral Diseases: Foot and mouth disease, Newcastle disease
e Bacterial Diseases: Anthrax, tuberculosis

e Parasitic Diseases: Ticks, lice, worms

e Prevention Methods: Vaccination, hygiene, quarantine

E. Farm Structures (Review)

e Housing: Pens, kraals, coops, hutches

¢ Feeding Equipment: Troughs, feeders, hay-racks

e Water Systems: Automatic drinkers, tanks, troughs
e Storage: Feed stores, equipment sheds

Practical Activity:

Students visit the school farm to identify different livestock species and observe their housing
and feeding arrangements.

Evaluation Questions:

List four animals reared for meat production

Stateithree classes of nutrients required by farm animals
What is artificial insemination?

Mention two viral diseases of livestock

Name three types of farm structures for livestock
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Assignment:

Draw and label a typical poultry house showing all the essential features and equipment.

WEEK 2: ANIMAL PRODUCTS



Learning Objectives:
Students should be able to:

e |dentify various products obtained from livestock

e Classify animal products into primary and secondary products
e Explain the economic importance of animal products

e Discuss the nutritional value of animal products

Previous Knowledge:

Students know different types of livestock and their basic uses.

Lesson Content:
A. Definition of Animal Products

Animal products are materials or substances obtained from livestock that are useful to humans
for food, clothing, shelter, or other purposes.

B. Classification of Animal Products

1. Primary Products (Direct from living animals)

e Milk: From cows, goats, sheep
o Fresh milk
o Processed milk (powdered, condensed)
e Eggs: From chickens, ducks, guinea fowls
o Table eggs
o Hatching eggs
e Wool: From sheep
e Mohair: From Angora goats
e Honey: From bees

2. Secondary Rroductss(From slaughtered animals)

e ~"Meat: Beef, mutton, pork, poultry meat

¢ Hides and Skins:
o Cattle hides (leather production)
o Goat skins (leather, parchment)
o Sheep skins (leather, wool)

e Blood: Used for blood sausage, fertilizer

e Bones: Bone meal, glue, buttons

e Horns: Combs, buttons, ornaments

e Fats: Lard, tallow for soap making



C. Economic Importance of Animal Products

e Food Security: Protein source for human nutrition

¢ Income Generation: Sale of products provides income
e Industrial Raw Materials: Hides for leather industry

e Export Earnings: Foreign exchange from export

e Employment Creation: Jobs in processing industries

e Rural Development: Improves living standards

D. Nutritional Value of Animal Products

e Proteins: Complete proteins with all essential amino acids
e Vitamins:
o Vitamin A (milk, eggs)
o Vitamin B12 (meat, milk)
o Vitamin D (milk, eggs)
e Minerals:
o Calcium (milk, cheese)
o Iron (meat, eggs)
o Phosphorus (milk, meat)
e Fats: Essential fatty acids for body functions

Practical Activity:

Students collect samples of different animal products and classify them into primary and
secondary products. Create a display showing various animal products and their sources.

Evaluation Questions:

Define animal products

Differentiate between primary and secondary animal products
List three products obtained from cattle

State four economic importance of animal products

Mention three nutrients found in milk
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Assignment:

Visit a local-market and make a list of 15 animal products you observe, indicating their sources
and uses.

WEEK 3: PROCESSING OF ANIMAL PRODUCTS

Learning Objectives:



Students should be able to:

e Explain the meaning of processing

e Describe methods of processing different animal products
e Understand the importance of processing

e Demonstrate simple processing techniques

Previous Knowledge:

Students can identify various animal products from different livestock species.

Lesson Content:
A. Definition of Processing

Processing is the transformation of raw animal products into more useful, marketable, and
durable forms through various techniques and methods.

B. Importance of Processing

¢ Value Addition: Increases economic value of products
e Preservation: Extends shelf life of products

e Convenience: Makes products ready-to-use

e Safety: Eliminates harmful microorganisms

e Storage: Enables long-term storage

e Transportation: Facilitates easy movement

e Market Appeal: Improves appearanceand taste

C. Processing Methods for Different Animal Products

1. Milk Processing

e Pasteurization:
o . Heating milk to 63°C for 30 minutes
o' Killssharmful bacteria
o Maintains nutritional value
e _.Sterilization: Heating to higher temperatures (121°C)
¢ Homogenization: Breaking fat globules for uniform texture
e Products: Cheese, butter, yogurt, ice cream
e Steps in Cheese Making:
1. Heat milk to 85°C
Cool to 32°C
Add starter culture
Add rennet
Cut curds
Drain whey
Press and age
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2. Egg Processing

e Grading: Classification by size and quality

e Candling: Checking internal quality using light

e Breaking: Separating whites and yolks

e Drying: Converting to powder form

e Products: Liquid eggs, egg powder, mayonnaise

3. Meat Processing

e Slaughtering: Proper killing and bleeding

e Skinning: Removing hide/skin

e Evisceration: Removing internal organs

e Cutting: Dividing into retail cuts

e  Curing: Using salt, smoke, or chemicals

e Products: Sausages, bacon, ham, corned beef

4. Hide and Skin Processing

e Flaying: Careful removal from carcass
e Salting: Preserving with salt

e Drying: Removing moisture

e Tanning: Converting to leather

e Products: Leather goods, drums, bags

Practical Activity:

Demonstrate simple milk pasteurization.using available equipment. Students practice candling
eggs to check quality and observe the cheese-making process.

Processing Equipment:

e Milk: Pasteurizer, separator, churns

e Eggs: Candling lamp, breaking machines

e Meat: Knives, grinders, smokers

e Hides: Salt, drying racks, tanning chemicals

Evaluation‘Questions:

What is processing of animal products?

State five importance of processing animal products
Explain the pasteurization of milk

List the steps in cheese making

What is candling of eggs?
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Assignment:



Describe the processing of one animal product of your choice from raw material to finished
product, including equipment needed.

WEEK 4: PRESERVATION OF ANIMAL PRODUCTS

Learning Objectives:
Students should be able to:

e Define preservation of animal products

e Explain various methods of preservation

e Understand principles behind preservation methods

e Compare advantages and disadvantages of different methods

Previous Knowledge:

Students understand processing of animal products and the need for value addition.

Lesson Content:
A. Definition of Preservation

Preservation is the process of treating.animal products to prevent spoilage, maintain quality,
extend shelf life, and ensure safety for human consumption.

B. Principles of Preservation

e Prevention of Microbial Growth: Stopping bacteria, fungi, yeasts
e Enzyme Inactivation: Stopping natural decay processes

e Oxidation Prevention: Avoiding rancidity in fats

e Moisture Control: Removing or controlling water content

¢ Temperature Control: Using heat or cold

C. Methods of Preservation

1. Refrigeration and Freezing

e Refrigeration: 0-4°C for short-term storage
o Suitable for: Fresh milk, eggs, meat
o Duration: 3-7 days
e Freezing: Below -18°C for long-term storage
o Suitable for: Meat, poultry, fish
o Duration: 6-12 months
¢ Advantages: Maintains nutritional value, natural taste



o Disadvantages: Requires electricity, expensive equipment
2. Drying and Dehydration

e Sun Drying: Using natural solar energy
o Suitable for: Fish, meat strips
o Duration: Several days
e Artificial Drying: Using heated air
o Suitable for: Milk powder, egg powder
e Advantages: Long shelf life, lightweight, no electricity needed
e Disadvantages: Loss of some nutrients, texture changes

3. Smoking

o Hot Smoking: 60-80°C temperature

e Cold Smoking: Below 30°C temperature

e Process: Exposing products to wood smoke

e Suitable for: Fish, meat, poultry

e Advantages: Adds flavor, preserves naturally

e Disadvantages: May contain carcinogens, requires skill

4. Salting and Curing

e Dry Salting: Covering with salt crystals

e Wet Salting (Brining): Soaking in salt solution

e Process: Salt draws out moisture,.prevents bacterial growth
e Suitable for: Fish, meat, hides

e Salt Concentration: 15-25% for preservation

e Advantages: Simple, inexpensive, traditional

e Disadvantages: High sodium content, texture changes

5. Chemical Preservation

e Common Preservatives:
Sodium/benzoate
Potassium sorbate
Sodium nitrite (for meat)
o . Formaldehyde (for fish - not recommended)
¢ Function: Prevent microbial growth
e Advantages: Effective, convenient
e Disadvantages: Health concerns, regulatory issues

.0 O

6. Canning

e Process: Sealing in airtight containers and heating
e Temperature: 121°C for 15-20 minutes
e Suitable for: Meat, fish, milk products



e Advantages: Long shelf life (2-5 years), convenient
o Disadvantages: Equipment cost, energy intensive

D. Traditional vs Modern Preservation

Traditional Methods:

e Sundrying

e Smoking over wood fire
e Saltcuring

e Clay pot storage

Modern Methods:

e Refrigeration/freezing
e Chemical preservatives
e Vacuum packaging

e lIrradiation

Practical Activity:
Demonstrate different preservation methods:

Salt-cure fish or meat strips

Smoke fish using traditional smoking kiln

Dry meat strips in the sun

Compare preserved vs fresh products after one week

PwNPE

Evaluation Questions:

Define preservation of animal products

State four principles of preservation

Compare refrigeration and freezing as preservation methods
Explain the smoking method of preservation

List three advantages and two disadvantages of salting
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Assignment:

Choose one traditional preservation method used in your locality. Describe the process,
advantages, and disadvantages. Include a practical demonstration plan.

WEEK 5: MARKETING OF LIVESTOCK PRODUCTS

Learning Objectives:



Students should be able to:

o Define marketing of livestock products

e Identify marketing channels and intermediaries
e Explain factors affecting marketing decisions

e Understand pricing strategies

Previous Knowledge:

Students understand various animal products and their processing methods.

Lesson Content:
A. Definition of Marketing

Marketing is the process of planning, promoting, selling, and distributing livestock products
from producers to final consumers in ways that satisfy customer needs.and achieve business
objectives.

B. Marketing Functions

e Exchange Functions:
o Buying and selling
o Price determination
e Physical Functions:
o Transportation
o Storage and warehousing
o Processing
e Facilitating Functions:
o Market information
o Financing
o Risk bearing
o Gradingand standardization

C. Marketing Channels
1. Direct Mafketing (Producer to Consumer)
e Farm Gate Sales: Customers buy at farm
e Farmers' Markets: Direct selling at markets
e Door-to-Door Sales: Home delivery
e Advantages: Higher profits, direct customer feedback
e Disadvantages: Limited reach, time-consuming

2. Indirect Marketing (Through Intermediaries)

e Wholesalers: Buy in bulk, sell to retailers



Retailers: Sell small quantities to consumers
Processors: Buy raw products, process and sell
Cooperatives: Group marketing by farmers
Agents/Brokers: Facilitate sales for commission

D. Market Intermediaries and Their Roles

1. Assemblers/Collectors

e Collect products from small farmers
e Transport to larger markets
e Provide initial processing

2. Wholesalers

e Buy large quantities

e Store products

e Distribute to retailers

e Provide market information

3. Retailers

e Sell directly to consumers

e Provide convenient locations
e Offer customer service

¢ Handle small quantities

4. Processors

e Add value to raw products
e Create new products

e Extend shelf life

e Improve marketability

E. Factors Affecting Marketing Decisions

1. Product Facters

e Quality and grade

e Seasonality

e  Perishability

e Volume available

e Processing requirements

2. Market Factors

e Consumer demand



e Competition

e Price levels

o Market accessibility

e Consumer preferences

3. Producer Factors

e Production capacity

e Financial resources

e Transportation facilities
e Storage facilities

e Market knowledge

F. Pricing Strategies

e  Cost-Plus Pricing: Cost + desired profit margin

e Market-Based Pricing: Based on market prices

e Competitive Pricing: Matching competitor prices
e Value-Based Pricing: Based on perceived value

e Penetration Pricing: Low prices to enter market
e Premium Pricing: High prices for quality products

G. Market Information Sources

e Government Agencies: Market reports, priceiinformation
e Radio/TV Programs: Agricultural market news

e Newspapers: Market sections,classified ads

e Internet: Online platforms, price websites

e Mobile Phones: SMS alerts, market apps

e Fellow Farmers: Experience sharing

Practical Activity:

Visit local'market to observe marketing channels

Interview farmers about their marketing strategies

Create a flow chart showing product movement from farm to consumer
Compare prices at different market levels
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Role Play Activity:

Students act as different market intermediaries (farmer, wholesaler, retailer, consumer) to
understand the marketing process.

Evaluation Questions:

1. Define marketing of livestock products
2. State three marketing functions



3. Differentiate between direct and indirect marketing
4. List four market intermediaries and their roles
5. Mention three factors affecting marketing decisions

Assignment:

Conduct a survey of five livestock farmers in your community. Find out:
e  What products they sell
¢  Which marketing channels they use

¢ What challenges they face in marketing
e How they determine prices Present your findings in a report.

WEEK 6: PACKAGING OF ANIMAL PRODUCTS

Learning Objectives:
Students should be able to:
e Define packaging and explain its importance
¢ Identify different packaging materials and methods
e Understand packaging requirements for different products
e Design appropriate packaging solutions

Previous Knowledge:

Students understand animal products; their processing, and marketing requirements.

Lesson Content:

A. Definition of Packaging

Packagingis the process of enclosing, containing, protecting, and presenting animal products in
suitable materials to facilitate handling, storage, transportation, and marketing while maintaining
product quality and safety.

B. Functions of Packaging

1. Protection Functions

e Physical Protection: Against damage during handling

e Chemical Protection: Against oxidation, contamination

e Biological Protection: Against bacteria, pests, insects

e Environmental Protection: Against temperature, humidity, light



2. Containment Functions

e Holds product together
e Prevents spillage or loss
e Facilitates portioning
e Enables bulk handling

3. Communication Functions

e Product identification
e Brand information

e Nutritional information
e Usage instructions

e Expiry dates

4. Convenience Functions

e Easy opening and closing
e Portion control

e Storage convenience

e Handling ease

e Disposal convenience

C. Types of Packaging Materials

1. Paper and Cardboard

e Uses: Eggs, dry products, labels

e Advantages: Biodegradable, printable, lightweight
e Disadvantages: Not waterproof, tears easily

e Examples: Egg cartons, milk‘cartons, paper bags

2. Plastic Materials

¢ Polyethylene (PE): Milk bottles, bags

e Polystyrene (PS): Meat trays, containers

e _PET(Polyethylene Terephthalate): Bottles

e Advantages: Waterproof, durable, transparent

e Disadvantages: Not biodegradable, environmental concerns

3. Metal Containers

e Aluminum: Cans, foils

e Tin-plated steel: Canned meat, milk

e Advantages: Strong, hermetic seal, long shelf life
e Disadvantages: Expensive, heavy, corrosion risk



4. Glass Containers

e Uses: Milk bottles, honey jars
e Advantages: Inert, reusable, transparent
o Disadvantages: Heavy, fragile, expensive

5. Composite Materials

e Tetra Pak: Milk, juices

e Laminated materials: Multiple layer protection

e Advantages: Combines benefits of different materials
e Disadvantages: Difficult to recycle

D. Packaging Requirements for Different Products

1. Fresh Milk

e Materials: Plastic bottles, glass bottles, cartons
e Requirements:
o Light protection (UV rays destroy vitamins)
o Temperature control compatibility
o Easy pouring and sealing
o Clear labeling space

2. Eggs

e Materials: Cardboard cartons, plastic containers
e Requirements:

o Cushioning for protection

o Ventilation for freshness

o Individualcell containment

o Transparent lid for inspection

3. Meat Products

e Materials: Plastic wraps, vacuum bags, trays
e Requirements:
o~ Oxygen barrier (prevents spoilage)
o Moisture retention
o Temperature resistance
o Blood absorption (for fresh meat)

4. Processed Products

e Materials: Cans, pouches, bottles
¢ Requirements:
o Hermetic sealing



o Heat resistance
o Long-term storage capability
o Tamper-evident features

. Packaging Design Considerations

Product characteristics: Size, shape, fragility
Distribution system: Distance, handling methods
Storage conditions: Temperature, humidity, duration
Cost factors: Material costs, production costs
Environmental impact: Recyclability, biodegradability
Consumer preferences: Convenience, appearance
Legal requirements: Labeling laws, safety standards

F. Labeling Requirements

Product name and description

Net weight or volume

Ingredients list (processed products)
Nutritional information

Production and expiry dates
Storage instructions

Producer information

Batch/lot numbers

Practical Activity:
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Design packaging for a localanimal product

Compare different packaging materials for the same product

Create proper labels for packaged products

Test packaging effectiveness through simple experiments

Evaluation Questions:
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Define packaging of animal products
State four functions of packaging

List three packaging materials and give examples of their uses

What are the packaging requirements for fresh eggs?

Mention four information that should appear on product labels

Assignment:

Choose one animal product commonly sold in your area. Design an improved packaging solution

including:

Choice of packaging material with reasons
Package design and dimensions



e Labeling information
e Cost considerations Draw your design and explain your choices.

WEEK 7: STORAGE OF ANIMAL PRODUCTS

Learning Objectives:
Students should be able to:

e Understand the importance of proper storage

e Identify different storage methods and facilities

e Explain storage requirements for different products
e Recognize factors affecting storage life

Previous Knowledge:

Students understand animal products, their processing, preservation, and packaging methods.

Lesson Content:
A. Definition of Storage

Storage is the practice of holding animal preducts under suitable conditions to maintain their
quality, safety, and nutritional value“until they are needed for consumption or further processing.

B. Importance of Storage

e Quality Maintenance: Preserves nutritional value and sensory properties
e Safety Assurance: Prevents contamination and spoilage

e Economic Benefits: Reduces losses and enables bulk purchasing

e Market Stability: Balances supply and demand fluctuations

e Convenience: Provides ready availability when needed

e Processing Efficiency: Ensures continuous raw material supply

C. Factors Affecting Storage Life

1. Temperature

o Effect: Lower temperatures slow down spoilage processes
e Optimal Ranges:
o Frozen products: -18°C or below
o Chilled products: 0-4°C
o Dry products: Room temperature (20-25°C)
e Temperature Control: Refrigeration, air conditioning, insulation



2. Humidity

e Relative Humidity (RH) Requirements:
o Fresh products: 85-90% RH
o Dried products: Below 65% RH
e Control Methods: Dehumidifiers, moisture absorbers, ventilation

3. Air Circulation

e Purpose: Maintains uniform conditions, removes heat
e Methods: Fans, natural ventilation, forced air systems

4. Light

e Effect: UV rays cause vitamin loss and rancidity
e Control: Dark storage areas, UV-filtered lighting

5. Pest Control

e Common Pests: Rodents, insects, birds
e Control Methods: Fumigation, traps, exclusion barriers

D. Storage Methods and Facilities

1. Cold Storage

Refrigerated Storage (0-4°C)

e Products: Fresh milk, eggs, meat, cheese
e Duration: 3-7 days for most products
o Equipment: Refrigerators,cold rooms
o Features:
o Consistent temperature control
o Good air circulation
o Easy.cleaning surfaces
o Temperature monitoring systems

Frozen Storage (-18°C or below)

e Products: Meat, poultry, fish, processed products
e Duration: 6-12 months
e Equipment: Freezers, blast freezers, cold stores
e Features:
o Rapid freezing capability
o Insulated construction
o Backup power systems
o Inventory rotation systems



2. Dry Storage

e Products: Dried milk, egg powder, dried meat
e Conditions:
o Temperature: 15-20°C
o Humidity: Below 65% RH
o Good ventilation
e Facilities: Warehouses, silos, storage rooms
o Features:
o Moisture-proof construction
o Pest-proof design
o FIFO (First In, First Out) arrangement

3. Specialized Storage

Egg Storage

e Temperature: 0-2°C

¢ Humidity: 85-90% RH

e Position: Large end up

e Duration: 3-4 weeks

e Special requirements: Odor-free environment

Milk Storage

e  Fresh milk: 0-4°C for 3-5 days

e Pasteurized milk: 4°C for 7-10 days

e  UHT milk: Room temperature until.opened

e Storage tanks: Stainless steel, cooling systems

Meat Storage

e Fresh meat: 0-2°C for 3-5 days

e Frozen meat: -18°Cfor 6-12 months

e Curedmeat: 10-15°C with controlled humidity
e Aging: Controlled temperature and humidity

E. Storage Problems and Solutions

1. Common Problems

e Spoilage: Bacterial growth, rancidity

e Physical damage: Breakage, crushing

e Pest infestation: Rodents, insects

e Quality loss: Nutritional degradation

e Cross-contamination: Flavor/odor transfer



2. Prevention Measures

e Proper packaging: Appropriate materials and methods

e FIFO rotation: Use older products first

e Regular inspection: Monitor condition and quality

e Sanitation: Clean storage facilities regularly

e Temperature monitoring: Continuous recording systems
e Pest control programs: Regular monitoring and treatment

F. Modern Storage Technologies

e Controlled Atmosphere Storage: Modified gas composition
e Modified Atmosphere Packaging: Gas-flushed packages

e Smart Storage Systems: loT monitoring and control

e Automated Storage: Robotic handling systems

Practical Activity:

Visit different storage facilities (cold storage, warehouse, farm storage)
Monitor temperature and humidity in various storage areas

Inspect stored products for quality changes over time

Practice proper storage arrangement using FIFO method
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Storage Inspection Checklist:

e Temperature and humidity levels
e Cleanliness of storage area

e Pest control measures

e Product rotation system

e Packaging integrity

e Expiry date monitoring

Evaluation Questions:

Define storage of animal products

State four importance of proper storage

List five factors affecting storage life of animal products
What.are the temperature requirements for storing fresh milk?
Explain FIFO system in storage management
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Assignment:

Design a storage plan for a small livestock products business dealing with milk, eggs, and meat.
Include:

e Storage facilities needed



e Equipment requirements

e Storage conditions for each product
e |nventory management system

o Cost estimates

WEEK 8: TRANSPORTATION OF ANIMAL PRODUCTS

Learning Objectives:

Students should be able to:
e Understand the importance of transportation in livestock marketing
e Identify different modes of transportation

e Explain transportation requirements for various products
e Analyze factors affecting transportation decisions

Previous Knowledge:

Students understand animal products, their processing, packaging, and storage requirements.
Lesson Content:

A. Definition of Transportation

Transportation is the physical movement of animal products from one location to another,
including from farms to processing centers, storage facilities, markets, and final consumers.

B. Importance of Transportation
o Market Access: Connects producers to distant markets
e Value Addition: Enables products to reach high-value markets
e Supply Chain Integration: Links production to consumption
¢ Economic Development: Reduces regional price differences
e Food Security: Distributes products to deficit areas
¢ International Trade: Facilitates export and import

C. Modes of Transportation

1. Road Transportation

Advantages:

e Door-to-door service
e Flexible routing and scheduling



e Suitable for short to medium distances
e Lower initial investment
e Quick delivery for urgent products

Disadvantages:

e Limited capacity per trip

e Higher cost per unit for long distances
e Traffic congestion delays

e Weather dependence

e Higher accident risk

Suitable Products: Fresh milk, eggs, meat, processed products Vehicles: Trucks, vans,
refrigerated vehicles, motorcycles

2. Rail Transportation

Advantages:

e Large cargo capacity

e Cost-effective for long distances
e Regular scheduled service

e Less environmental pollution

e Weather independent

Disadvantages:

e Limited accessibility to farms

e Fixed routes and schedules

e Requires road connection at both ends
e Slower for short distances

e Less flexible timing

Suitable Products: Bulk-processed products, canned goods, dried products Equipment: Freight
cars, refrigerated wagons, container cars

3. WaterTransportation

Advantages:

e Very large capacity

e Lowest cost per unit for long distances
e Suitable for international trade

e Environmentally friendly

e Can carry heavy loads

Disadvantages:



e Very slow speed

e Limited to waterways

e Weather dependent

e Requires port facilities

e Not suitable for perishable products

Suitable Products: Canned products, dried products, hides and skins Vessels: Ships, barges,
boats

4. Air Transportation

Advantages:

e Fastest mode of transport

e Suitable for high-value products
e Global reach

e Maintains product quality

e Time-sensitive deliveries

Disadvantages:

e Very expensive

e Limited cargo capacity

e Weather sensitive

e Requires airport facilities

e Weight and size restrictions

Suitable Products: High-value processed products, breeding animals, pharmaceuticals Aircraft:
Cargo planes, passenger flights (small quantities)

D. Transportation Requirements for Different Products

1. Fresh Milk

e Temperature: 0-4°C maintained throughout

e Time: Minimize transport time (within 24 hours)

e Containers: Insulated tankers, refrigerated trucks

e Handling: Gentle to prevent agitation and quality loss
e Hygiene: Sanitized equipment and containers

e Temperature: 0-2°C for long-distance transport

e Protection: Cushioned packaging to prevent breakage
e Position: Large end up, avoid vibrations

¢ Humidity: Controlled to prevent moisture loss

e Speed: Quick transport to maintain freshness



3. Meat and Poultry

¢ Temperature: -18°C for frozen, 0-2°C for fresh

e Hygiene: Clean, sanitized transport vehicles

e Separation: Different species kept separate

e Documentation: Health certificates, movement permits
e Time: Minimize exposure to ambient temperature

4. Processed Products

e Canned products: Room temperature acceptable
e Dried products: Moisture-proof containers

e Frozen products: Maintain frozen chain

e Dairy products: Temperature-controlled transport

E. Cold Chain Management

Cold chain is the unbroken series of refrigerated production, storage, and distribution activities
which maintain product quality from processing to consumption.

Components of Cold Chain:

Pre-cooling: Initial temperature reduction

Cold storage: Maintaining low temperatures

Refrigerated transport: Temperature-controlled movement
Distribution centers: Cold storage at destination

Retail display: Refrigerated display cases
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Cold Chain Requirements:

e Temperature monitoring: Continuous recording systems
e Backup systems: Alternative power sources

e Training: Staff education on cold chain importance

e Documentation: Temperature logs and records

e Quality control: Regular product inspections

F. Factors Affecting Transportation Decisions

1. Product Characteristics

e Perishability: Determines urgency and temperature needs
e Value: High-value products justify expensive transport

e Volume: Large volumes favor bulk transport modes

e Weight: Heavy products need strong transport vehicles

e Fragility: Delicate products need careful handling



2. Distance and Geography

e Short distances: Road transport preferred

e Long distances: Rail or water transport economical

e Terrain: Mountains, rivers affect route choices

e Infrastructure: Availability of roads, railways, ports

e Border crossings: International transport requirements

3. Cost Considerations

Transport rates: Cost per unit distance

Fuel costs: Fluctuating petroleum prices
Insurance: Protection against loss or damage
Loading/unloading: Terminal handling charges
Documentation: Permits, certificates, customs

4. Time Factors

Urgency: Emergency deliveries need fast transport
Scheduling: Regular vs occasional transport needs
Seasonal demands: Peak season transport planning
Delivery windows: Specific time requirements
Processing schedules: Coordination with production

5. Service Quality

¢ Reliability: On-time delivery performance

e Safety: Product protectionduring transport

e Flexibility: Ability to accommodate changes

e Tracking: Monitoring cargo location

e Customer service::Communication and support

G. Transportation Challenges and Solutions

1. Common Challenges

¢ _Infrastructure problems: Poor roads, inadequate railways
o Highcosts: Fuel prices, vehicle maintenance

e Quality loss: Temperature abuse, rough handling

e Documentation: Complex paperwork requirements

e Security: Theft, hijacking of valuable cargo

2. Solutions and Improvements
¢ Infrastructure development: Government investment in transport systems

e Technology adoption: GPS tracking, temperature monitoring
e Training programs: Driver and handler education



Insurance coverage: Risk mitigation strategies
Cooperative transport: Shared transportation costs

H. Documentation for Transportation

Movement permits: Livestock movement authorization
Health certificates: Veterinary health status

Quality certificates: Product grade and standards
Invoice and packing list: Commercial documentation
Insurance certificates: Coverage documentation
Transport permits: Vehicle authorization documents

Practical Activity:
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Visit a transportation company handling animal products

Observe loading and unloading procedures for different products
Check temperature monitoring systems in refrigerated vehicles
Interview transporters about challenges they face

Compare costs of different transportation modes for the same product

Case Study:

Plan the transportation of 1000 liters of fresh milk from a rural farm to an urban processing plant
200km away, considering:

Most suitable transport mode
Temperature requirements
Time constraints

Cost factors

Documentation needed

Evaluation Questions:

1. Define transportation of animal products

2. Statedfour importance of transportation in livestock marketing

3. Compare road and rail transportation for animal products

4. _Whatis.cold chain management?

5. List three factors affecting transportation decisions
Assignment:

Research and write a report on transportation challenges for livestock products in Nigeria.
Include:

Major transportation problems
Effects on product quality and prices



e Possible solutions
e Government policies and interventions
e Recommendations for improvement

WEEK 9: QUALITY CONTROL IN LIVESTOCK
PRODUCTS

Learning Objectives:
Students should be able to:
e Define quality control and understand its importance
e Identify quality parameters for different animal products

e Explain quality control methods and procedures
e Understand standards and grading systems

Previous Knowledge:

Students understand animal products, their processing, packaging, storage, and transportation.
Lesson Content:
A. Definition of Quality Control
Quality control is the systematic process of ensuring that livestock products meet specified
standards of safety, nutritional value, appearance, taste, and other attributes that satisfy consumer
expectations and regulatory requirements.
B. Importance of Quality Control

e Consumer Safety: Prevents foodborne illnesses and health hazards

o Market Acceptance: Ensures products meet consumer expectations

e Economic Benefits: Reduces losses from rejected products

¢ ~'Brand Reputation: Maintains producer and processor credibility

¢ Regulatory Compliance: Meets government standards and regulations

¢ International Trade: Enables export to quality-conscious markets

e Competitive Advantage: Differentiates products in the marketplace

C. Quality Parameters for Animal Products

1. Safety Parameters

e Microbiological quality: Absence of harmful bacteria, viruses, parasites



¢ Chemical residues: Pesticides, antibiotics, hormones within safe limits
e Physical contaminants: Foreign materials, dirt, hair, metal pieces
e Toxins: Mycotoxins, bacterial toxins at safe levels

2. Nutritional Parameters

e Protein content: Essential amino acid composition

e Fat content: Fatty acid profile, cholesterol levels

e Vitamin content: Fat-soluble and water-soluble vitamins

e Mineral content: Calcium, iron, phosphorus, trace elements
e Caloric value: Energy content per serving

3. Sensory Parameters

e Appearance: Color, size, shape, uniformity

e Texture: Firmness, tenderness, juiciness

e Flavor: Taste and aroma characteristics

e Mouthfeel: How product feels when consumed

4. Physical Parameters

e Weight: Standardized portions and packages
e Dimensions: Size specifications for grading

e Density: Specific gravity for liquids

e Moisture content: Water activity levels

D. Quality Control Methods

1. Visual Inspection

e Purpose: Detect obvious defects and abnormalities
e Methods:
o Naked eye examination
o Magnifying'equipment for detail
o.' Standardized lighting conditions
o Trained inspectors
e Applications: External appearance, packaging integrity, labeling accuracy

2. Laboratory Testing

e Microbiological tests:
o Total bacterial count
o Pathogen detection (Salmonella, E. coli)
o Yeast and mold counts
e Chemical analysis:
o Nutritional composition
o Residue testing



o Adulterant detection
e Physical tests:

o pH measurements

o Moisture content

o Texture analysis

3. Sensory Evaluation

e Panel testing: Trained taste panels

e Consumer testing: Target market feedback

e Standardized procedures: Controlled testing conditions
e Scoring systems: Numerical rating scales

4. Statistical Quality Control

e Sampling plans: Representative sample selection
e Control charts: Monitoring process variations

e Acceptance criteria: Pass/fail standards

e Trend analysis: Identifying quality patterns

E. Quality Standards and Grading

1. Government Standards

e NAFDAC (Nigeria): Food safety and quality regulations

e SON (Standards Organisation of Nigeria): Product specifications
¢ International standards: Codex Alimentarius, ISO standards

e Export standards: Destination.country requirements

2. Grading Systems
Egg Grading:

e Grade AA: Excellent quality
o.  Clean, unbroken shell
o Clear, thick alboumen
o » Well-centered yolk
¢ GradeA: Good quality
o Clean shell, minor stains allowed
o Clear albumen, slightly thin
o Slightly off-center yolk
e Grade B: Lower quality
o Stained or dirty shell
o Watery albumen
o Enlarged, flattened yolk

Milk Quality Grades:



e Grade A: Premium quality
o Low bacterial count (<100,000/ml)
o No antibiotics detected
o Proper cooling maintained
e Grade B: Manufacturing grade
o Higher bacterial count allowed
o Used for processed products
o Lower price received

Meat Grading:

e Prime: Highest quality, well-marbled

e Choice: Good quality, moderate marbling
e Select: Lean, less tender

e Commercial: Lower grade for processing

F. Quality Control in Processing

1. HACCP System (Hazard Analysis Critical Control Points)

e Principle 1: Conduct hazard analysis

e Principle 2: Identify critical control points
e  Principle 3: Establish critical limits

e Principle 4: Monitor critical control points
e Principle 5: Establish corrective actions

e Principle 6: Verify the system works

e Principle 7: Keep records

2. Good Manufacturing Practices (GMP)

e Personnel hygiene: Hand washing, protective clothing

e Facility sanitation: Cleaning and disinfection programs
¢ Equipment maintenance: Regular calibration and repair
e Pest control: Integrated pest management

e Water quality: Safe water for processing and cleaning

G. Quality Control Procedures

1. IncominglRaw Materials

e Supplier evaluation: Assess quality history

e Sampling and testing: Check each delivery

¢ Documentation: Maintain quality records

e Rejection criteria: Clear standards for acceptance



2. During Processing

e Process monitoring: Critical control points

e In-process testing: Regular quality checks

e Equipment calibration: Accurate measurements

e Environmental monitoring: Temperature, humidity control

3. Finished Products

e Final inspection: Complete quality evaluation

e Shelf-life testing: Storage stability studies

e Packaging integrity: Seal strength, barrier properties
e Label verification: Accuracy of information

H. Quality Control Equipment

e pH meters: Acidity/alkalinity measurement
e Thermometers: Temperature monitoring

e Scales: Accurate weighing

e Microscopes: Microbiological examination
e Colorimeters: Color measurement

e Texture analyzers: Firmness testing

¢ Refractometers: Sugar/solid content

Practical Activity:

Conduct visual inspection of different. animal products
Practice grading eggs using standard criteria

Test milk quality using simple field tests

Compare quality of products from different sources
Create quality control checklists for specific products
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Quality Control Exercise:

Students work in groups to develop a quality control plan for a specific animal product,
including:

e Critical quality parameters

e Testing methods and frequency
e Acceptance/rejection criteria

e Documentation requirements

e Corrective action procedures

Evaluation Questions:

1. Define quality control in livestock products
2. State five importance of quality control



3. List four quality parameters for milk
4. Explain the egg grading system
5. What is HACCP and why is it important?

Assignment:

Visit a local food processing facility or market. Observe quality control practices and write a
report covering:

e Quality control methods observed
e Standards being applied
e Problems identified

e Suggestions for improvement
e Comparison with international standards

WEEK 10: REVISION OF MAJOR TOPRICS

Learning Objectives:
Students should be able to:
e Review and consolidate knowledge of all topicscovered

e Apply integrated understanding of livestock product management
e Prepare for examinations through comprehensive revision

Previous Knowledge:

Students have studied all.topics.in the first term curriculum.
Comprehensive Revision Content:

A. Animal Products Review

Types and Classification:

e Primary products: Milk, eggs, wool, honey (from living animals)
e Secondary products: Meat, hides, bones, blood (from slaughtered animals)

Economic Importance:

e Food security and nutrition

e Income generation and employment
e Industrial raw materials

o Export earnings



e Rural development
B. Processing Methods Review
Key Processing Techniques:
e Milk: Pasteurization, homogenization, fermentation
e Eggs: Grading, candling, breaking, drying
e Meat: Slaughter, cutting, curing, smoking
e Hides: Flaying, salting, tanning
Processing Benefits:
e Value addition and shelf life extension
e Safety improvement and quality enhancement
e Market appeal and convenience

C. Preservation Techniques Review

Methods Comparison:

Method Principle Products Duration
. . Fresh
Refrigeration Low temperature 3-7 days
products
. \ 6-12
Freezing Very low temperature Meat; fish
months
Drying Moisture removal Milk powder 1-2 years

Dehydration +

Smoking . Fish, meat 2-4 weeks
chemicals

Salting Osmotic dehydration  Fish, meat 1-6 months

Canning Heat sterilization Various 2-5 years

D. Marketing Chain Review
Marketing Channels:
e Direct: Farm gate - Consumer

e One level: Farm - Retailer > Consumer
e Two level: Farm - Wholesaler - Retailer > Consumer

Advantages

Maintains
quality

Long storage

Light weight

Adds flavor

Simple method

Very long
storage

e Three level: Farm - Agent - Wholesaler > Retailer - Consumer

Disadvantages

Requires
electricity

Texture changes

Nutrient loss

Health concerns

High sodium

Equipment cost



Marketing Functions:

e Exchange functions (buying, selling)
e Physical functions (transport, storage, processing)
e Facilitating functions (financing, information, risk bearing)

E. Packaging and Storage Integration

Packaging-Storage Relationship:

e Packaging protects during storage

e Storage conditions affect packaging performance
e Both contribute to quality maintenance

e Cost-benefit analysis important

Critical Success Factors:

e Appropriate material selection

e Proper storage conditions

e Temperature and humidity control
e Inventory management (FIFO)

e Regular quality monitoring

F. Transportation and Quality Control

Cold Chain Integration:

e Continuous temperature control from farm to consumer
e Quality monitoring at each stage

e Documentation and.traceability

e Staff training and equipment maintenance

Problem-Solving Exercises:
Case Study1: Milk Marketing Chain

A dairy farmer produces 100 liters of milk daily. Plan the complete handling from farm to
consumer including:

e Processing options

e Packaging choices

e Storage requirements

e Transportation methods
e Quality control measures
e Cost analysis

Case Study 2: Egg Business Development



Design a complete egg production and marketing business:

e Production planning (layer management)
e Collection and handling procedures

e Grading and packaging systems

e Storage and transportation

e Marketing channels

e Quality assurance program

Case Study 3: Meat Processing Plant
Plan quality control for a small-scale meat processing facility:

e Raw material inspection
e Processing controls

e Product testing

e Storage and distribution
e Documentation systems
e HACCP implementation

Integration Activities:
1. Product Flow Chart
Create comprehensive flow charts showing:
e Product movement from farm to consumer
e Quality control points
e Value addition stages
e Decision points and alternatives
2. Comparative Analysis
Compare different products on:
e Processing requirements
e Preservation methods
o Storage needs
e Transportation challenges

e Quality control measures

3. Business Planning

Develop business plans for livestock product enterprises considering:

e Market analysis
e Technical requirements



e Financial projections
e Risk assessment
e Success factors

Review Questions by Topic:
Animal Products:

1. Classify the following into primary and secondary products: milk, beef, eggs, leather, wool, pork

2. Explain five economic importance of animal products to Nigeria

3. Compare the nutritional value of milk and eggs
Processing:

1. Describe the pasteurization process for milk

2. Explain the steps in leather production from fresh hides

3. What are the advantages of processing animal products?
Preservation:

1. Compare smoking and salting as preservation methods

2. Explain why frozen products have longer storage life

3. Describe the principles behind canning preservation
Marketing:

1. Trace the marketing channel for eggs from farm to consumer

2. Explain factors affecting pricing of livestock products

3. What are the functions of wholesalers in marketing?
Packaging:

1. Design appropriate packaging for fresh milk, giving reasons

2. List information that must appear on product labels

3. Compare plastic and glass packaging for milk
Storage:

1. Explain FIFO system in storage management

2. What storage conditions are needed for eggs?

3. Describe problems that can occur in storage and their solutions
Transportation:

1. Compare different transport modes for livestock products

2. Explain cold chain management
3. What factors affect choice of transportation method?



Quality Control:

1.
2.
3.

Define quality control and explain its importance
Describe egg grading system
Explain HACCP principles in food processing

Examination Preparation Tips:

Review all practical activities and their applications
Understand principles behind each process
Practice drawing diagrams and flow charts

Learn specific examples and case studies

Focus on integration between topics

Practice problem-solving exercises

Memorize key definitions and terminology

Evaluation Questions:
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Explain the complete chain from milk production to consumer, including all processes involved
Compare three preservation methods, giving advantagesand disadvantages of each

Design a quality control system for a small egg packaging business

Analyze factors that affect transportation of fresh meat products

Explain how proper packaging contributesto successful marketing

Assignment:

Choose one animal product and trace its complete journey from production to consumption,
showing:

Processing steps involved

Preservation methods used

Packaging requirements

Storage conditions needed

Transportation considerations

Quality control.measures

Marketing channels used Include diagrams and explain the role of each step in maintaining
product quality and economic value.

WEEK 11: EXAMINATION

Learning Objectives:

Students should be able to:



Demonstrate comprehensive understanding of all topics

Apply knowledge to solve practical problems

Show integration of concepts across different areas

Examination Structure:

Section A: Multiple Choice Questions (20 marks)

Choose the correct option from A-D

Sample Questions:

1.

wmn

Which of the following is a primary animal product? a) Leather b) Milk c) Meat d) Bone
meal

Pasteurization of milk involves heating to: a) 50°C b) 63°C c) 85°C d) 100°C

The storage temperature for frozen meat should be: a) 0°C h) 4°C.c) -10°C d) -18°C
FIFO in storage management means: a) Fast In, Fast Out'b) First In, First Out c) Final In,
Final Out d) Fresh In, Fresh Out

The most suitable transportation for long-distance bulk products is: a) Road b) Rail c) Air
d) Water

Section B: Short Answer Questions (30 marks)

Provide brief but complete answers

Sample Questions:
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List four secondary animal/products.and their uses (4 marks)

Explain three advantages of smaoking as a preservation method (6 marks)
State five functions.of packaging (5 marks)

Describe the cold chain forfresh milk (8 marks)

What are the principles.of HACCP? (7 marks)

Section C: Essay Questions (50 marks)

Choose any:three questions and provide detailed answers

Sample Questions:

1.

2.

Processing and Preservation (15 marks) a) Explain the pasteurization process for milk
(8 marks) b) Compare drying and freezing as preservation methods (7 marks)

Marketing and Transportation (15 marks) a) Describe the marketing channels for
livestock products (8 marks) b) Discuss factors affecting choice of transportation mode (7
marks)

Quality Control and Standards (15 marks) a) Explain the importance of quality control
in animal products (8 marks) b) Describe the grading system for eggs (7 marks)



4. Storage and Packaging (15 marks) a) Discuss factors affecting storage life of animal
products (8 marks) b) Design appropriate packaging for fresh eggs (7 marks)

5. Integration Question (20 marks) Plan a complete system for handling milk from a dairy
farm to urban consumers, covering:

Collection and initial handling (4 marks)

Processing options (4 marks)

Packaging and labeling (4 marks)

Storage requirements (4 marks)

Transportation and distribution (4 marks)
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Practical Assessment (20 marks)
Students demonstrate practical skills:

1. Product Identification (5 marks)
o Identify different animal products
o Classify as primary or secondary
o State their uses
2. Quality Evaluation (5 marks)
o Grade eggs using standard criteria
o Test milk quality using simple methods
o Identify quality defects
3. Process Demonstration (5 marks)
o Demonstrate proper packaging technique
o Show storage arrangement using FIFO
o Explain preservation method
4. Problem Solving (5 marks)
o Solve marketing channel problems
o Calculate storage costs
o Plan transportation routes

Marking Scheme:

¢ Knowledge and Understanding: 40%
e Application of Knowledge: 35%

¢ Communication: 15%

e Practical Skills: 10%

Assessment Criteria:
Excellent (80-100%b):

e Comprehensive understanding of all concepts
e Clear explanations with relevant examples

e Good integration between topics

e Accurate use of technical terms

e Practical solutions to problems



Very Good (70-79%):

Good understanding of most concepts

Generally clear explanations
Some integration shown
Mostly accurate terminology
Reasonable practical solutions

Good (60-69%):

Basic understanding demonstrated
Some explanations unclear

Limited integration
e Some terminology errors
e Simple practical solutions

Pass (45-59%):

e  Minimal understanding shown
e Many unclear explanations

e Nointegration

e Frequent terminology errors

e Basic practical awareness
Fail (Below 45%):

e Poor understanding

e Confused explanations

e Nointegration

e Major terminology errors
e Little practical awareness

SCHEME OF ASSESSMENT FOR FIRST TERM

Assessment Type Percentage

Continuous Assessment 40%

Mid-term Test 20%

Practical Assessment 20%

End of Term Examination 20%

Description
Class work, assignments, practical activities
Written test covering weeks 1-5
Hands-on evaluation of skills

Comprehensive written examination



Grade Boundaries:

A (Excellent): 80-100%
B (Very Good): 70-79%
C (Good): 60-69%

D (Pass): 45-59%

E (Fail): Below 45%

RECOMMENDED RESOURCES

Textbooks:
1. "Livestock Production and Management" by Dr. A.B. Omole
2. "Animal Husbandry for Schools and Colleges" by M.O. Akpa
3. "Introduction to Livestock Farming" by Agricultural Development Publications
4. "Food Processing and Preservation" by Nigerian Educational Publishers

Practical Materials:

Animal product samples (milk, eggs, meat samples)
Processing equipment (thermometer, pH meter, scales)
Packaging materials (cartons, plastic containers, labels)
Storage containers and preservation materials

Charts and posters of livestock products

Field Trip Locations:

Local dairy farms and processing plants
Poultry farms and egg/collection'centers
Livestock marketsand product stores
Cold storage facilities

Transportation companies

Audio-Visual Resources:

Videos.onanimal product processing
Charts. showing marketing channels
Pictures of different packaging materials
Storage facility layouts

Quality control equipment

CONCLUSION



This comprehensive first term curriculum provides students with essential knowledge and
practical skills in livestock product management. The integrated approach covering processing,
preservation, packaging, storage, transportation, marketing, and quality control prepares students
for real-world applications in the livestock industry.

The emphasis on practical activities, case studies, and problem-solving ensures students develop
both theoretical understanding and hands-on competencies. This foundation prepares them for
advanced studies in animal science, food technology, agribusiness, and related fields while also
providing entrepreneurial opportunities in the livestock sector.

Key Learning Outcomes:

e Understanding of animal products and their economic importance
e Knowledge of processing and preservation techniques

e Skills in packaging, storage, and transportation

e Awareness of marketing channels and business opportunities

e Application of quality control principles

e Integration of all aspects of product management



