SS3 LIVESTOCK FARMING LESSON NOTES

FIRST TERM

WEEK 1: INTRODUCTION TO ANIMAL BIOTECHNOLOGY

TOPIC: MEANING AND IMPORTANCE IN LIVESTOCK IMPROVEMENT
Introduction

"Bio" means life, and "technology" means the application of scientific knowledge for practical
purposes. Animal biotechnology, therefore, involves using scientific and engineering principles
to modify or improve animals, or to develop products from animals. This field goes beyond
traditional breeding to include advanced tools in genetics, reproduction, and animal health to

meet the growing demand for livestock products.
A. Meaning of animal biotechnology

Animal biotechnology is a broad field that involves the application of biological techniques—

such as molecular biology, genetics, and reproductive physiology—to animals for purposes like:

1. Improving animal traits (e.g., faster growth, disease resistance).
Enhancing animal health (e.g., developing new vaccines, diagnostic tests).

Increasing production efficiency (e.g., more milk, eggs, or meat).

Cal

Developing new animal products (e.g., using animals to produce pharmaceuticals).

It includes both modern techniques (like genetic engineering) and advanced traditional

techniques (like artificial insemination).

B. Major areas of animal biotechnology

1. Reproductive Technologies: This includes Artificial Insemination (Al), Embryo
Transfer (ET), and Cloning. These tools help to multiply superior animals at a faster rate.

(Covered in Week 2).




2. Genetics and Genomics: This involves identifying specific genes (DNA) linked to
desirable traits (like high milk yield or leanness). It includes:
o Genetic Markers: Using DNA to "mark" and select for good traits.
o Genetic Modification (GM): Directly altering an animal's DNA. (Covered in
Week 3).
3. Animal Health: This involves using biotechnology to fight diseases.
o Diagnestics: Developing rapid test kits (like ELISA tests) to quickly detect
diseases (e.g., Avian Influenza, Foot and Mouth Disease).
o Vaccines: Creating safer and more effective "recombinant vaccines" that target
specific parts of a virus or bacterium.
4. Production and Nutrition: Using enzymes in animal feed to improve digestion and feed

conversion efficiency, reducing waste.

C. Importance of animal biotechnology in livestock improvement

1. Increased Production Efficiency: Animals can be bred to grow faster, convert feed into
meat or milk more efficiently, and produce more offspring. This lowers the cost of food
production.

2. Improved Animal Health and Welfare: We can develop vaccines for deadly diseases,
diagnose illnesses faster, and even breed animals that are naturally resistant to certain
diseases (e.g., trypanosomiasis).

3. Enhanced Product Quality: Biotechnology can be used to produce leaner meat, milk
with higher protein content, or eggs with lower cholesterol.

4. Rapid Multiplication of Superior Genetics: Through Al and ET, the genes of one
champion bull or prize-winning cow can be spread to thousands of offspring,
dramatically improving the quality of a nation's herd in a few years.

5. Conservation of Genetic Resources: The sperm, eggs, and embryos of rare or
endangered breeds can be frozen and stored in "gene banks" (cryopreservation),
protecting them from extinction.

6. Environmental Protection: Biotechnology can help breed animals that digest feed more
efficiently (like the "Enviropig" which digests phosphorus), reducing the amount of

polluting nutrients in their manure.




Evaluation questions

Define "Animal Biotechnology" in your own words.
What is the difference between "genetics" and "animal health" as areas of biotechnology?
State two importance of biotechnology in animal health.

What is "cryopreservation" and why is it important?
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List the three main branches of animal biotechnology.

Assignment questions

1. Explain, with two examples, how animal biotechnology can lead to "increased production
efficiency."

2. "Animal biotechnology is more than just genetic engineering." Discuss this statement,
mentioning at least two other major areas of application.

3. Discuss three major importance of animal biotechnology in livestock improvement for a
developing country like Nigeria.

4. What is a "recombinant vaccine," and why is it considered safer than traditional vaccines?

5. What are the potential environmental benefits of using animal biotechnology?




WEEK 2: REPRODUCTIVE TECHNOLOGIES
TOPIC: ARTIFICIAL INSEMINATION (Al), EMBRYO TRANSFER (ET), CLONING
Introduction

Reproductive technologies are tools used to control and improve the way animals reproduce.
They are among the most widely used forms of animal biotechnology, allowing farmers to

bypass traditional mating to achieve specific genetic goals.
A. Artificial insemination (Al)

1. Meaning: Al is the deliberate introduction of semen (sperm) from a male into the
reproductive tract of a female by artificial (non-natural) means, for the purpose of
conception.

2. Procedure (Simplified for Cattle):

o Semen Collection: Semen is collected from a genetically superior bull using an
"artificial vagina."

o Semen Evaluation: The semen is checked under a microscope for sperm count,
motility (movement), and morphology (shape).

o Extension and Storage: The semen "ejaculate" is diluted (extended) with a
special liquid to create hundreds of doses, which are then packaged into small
straws and frozen in liquid nitrogen (at -196°C) for long-term storage.

o Heat Detection: The farmer must accurately identify when the female (cow) is in
"heat" (estrus), her period of sexual receptivity. This is the most critical step.

o Insemination: The frozen straw is thawed. The technician inserts one arm into
the cow's rectum to hold the cervix, and then uses a long, thin "AI gun" to pass
through the vagina and deposit the semen directly into the uterus.

3. Advantages of Al:

o Genetic Improvement: One superior bull can sire thousands of offspring all over
the world, rapidly improving the genetic quality of herds.

o Cost-Effective: It is much cheaper to buy a few straws of high-quality semen

than to buy, feed, and manage a large, aggressive bull.
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o Disease Control: Prevents the spread of sexually transmitted diseases.

o Safety: Eliminates the danger of handling large, aggressive males on the farm.

o Overcomes Physical Barriers: A small cow can be inseminated with semen
from a large bull, or vice versa, without injury.

4. Disadvantages of Al:

o Requires a skilled and well-trained technician.

o Accurate heat detection is essential and can be difficult.

o Requires special equipment (liquid nitrogen tank, Al gun).

o Risk of widespread genetic defects if a single "carrier" bull is used too extensively.
B. Embryo transfer (ET)

1. Meaning: ET is the process of collecting fertilized embryos from a superior female (the
"donor") and transferring them into the uterus of an average-quality female (the
"recipient" or "surrogate"), who then carries the pregnancy.

2. Procedure (Simplified):

o Superovulation: The donor cow is treated with hormones (FSH) to make her
produce and release multiple eggs (e.g., 10-20 eggs) instead of the usual one.

o Insemination: The donor cow is inseminated (usually with AI) at the correct time.

o Embryo Flushing: About 7 days later, the fertilized embryos are "flushed" out of
the donor's uterus using a sterile fluid and a catheter.

o Evaluation & Transfer: The collected embryos are checked under a microscope,
and healthy embryos are either frozen or immediately transferred into the uterus
of a recipient cow (who must be at the same stage of her estrus cycle).

3. Advantages of ET:

o Allows a superior female to produce many more offspring in her lifetime than she
could naturally. (Al is for multiplying males; ET is for multiplying females).

o Embryos can be easily frozen and transported, allowing for the easy import/export
of superior genetics.

4. Disadvantages of ET:

o Very expensive (much more than Al).

o Requires highly specialized technicians and equipment.
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o Success rates are lower and more variable than Al.
C. Cloning

1. Meaning: Cloning is the process of creating a new organism that is a genetically
identical copy of another.
2. Procedure (Somatic Cell Nuclear Transfer - SCNT):
o This is the method used to create "Dolly the Sheep," the first cloned mammal.
o Step 1: A somatic (body) cell, like a skin cell, is taken from the animal to be
cloned (Animal A).
o Step 2: An unfertilized egg cell is taken from a donor (Animal B), and its nucleus
(containing its DNA) is removed.
o Step 3: The nucleus from Animal A's body cell is transferred into the empty egg
cell from Animal B.
o Step 4: The new combined cell is "activated" with an electric shock to make it
start dividing like a normal embryo.
o Step 5: This embryo is then transferred into the uterus of a surrogate mother
(Animal C), who gives birth to a clone of Animal A.
3. Advantages/Uses:
o Can replicate a genetically "elite" animal (e.g., a prize-winning bull or a champion
racehorse).
o Can be used to preserve endangered or extinct species.
4. Disadvantages:
o Extremely high cost and very low success rate.
o Clones often have health problems and may age prematurely.

o Major ethical and animal welfare concerns.
Evaluation questions

1. What does "Al" stand for, and what is it?
2. List two advantages of using Al over natural mating.

3. What is the purpose of "superovulation" in Embryo Transfer?




4. Define cloning in your own words.

5. What is a "somatic cell"?

Assignment questions

1. Explain the full step-by-step procedure for Artificial Insemination in cattle.

2. Differentiate between Al and Embryo Transfer (ET) based on their primary goal (i.e.,
which parent's genetics are they multiplying?).

3. Discuss two major advantages and two major disadvantages of Al.

4. Why is Embryo Transfer much more expensive and complex than AI?

5. Briefly describe the "Somatic Cell Nuclear Transfer" (SCNT) process used in cloning.




WEEK 3: GENETIC IMPROVEMENT

TOPIC: SELECTIVE BREEDING, HYBRID VIGOUR (HETEROSIS), AND GENETIC
MODIFICATION

Introduction

Genetic improvement is the core of livestock farming. It is the process of selecting and breeding
animals with desirable traits (like fast growth, high milk yield, or disease resistance) so that these

traits are passed on and become more common in the next generation.

A. Selective breeding (Traditional improvement)

This is the process by which humans choose (select) which animals will be parents for the next

generation, based on their desirable characteristics (phenotype).

1. Breeding Methods:
o Inbreeding: Mating closely related animals (e.g., father to daughter, brother to
sister).
= Pro: It "fixes" desirable traits quickly and creates a uniform herd.
= Con: It causes "inbreeding depression" (loss of fertility, vigour, and health)
and exposes harmful recessive genes.
o Linebreeding: A milder form of inbreeding, mating animals that share a common
ancestor.
o Outbreeding (Outcrossing): Mating unrelated animals within the same breed.
This increases genetic diversity.
o Crossbreeding: Mating animals from two different breeds (e.g., a N'Dama bull x
a Friesian cow). This is the primary source of hybrid vigour.
2. Selection Methods:
o Mass Selection: Simply choosing the best-looking animals to be parents. (Simple,
but not very accurate).
o Pedigree Selection: Choosing animals based on the performance of their

ancestors (parents, grandparents).




o Progeny Testing: The most accurate method. Selecting a parent (especially a
male) based on the actual performance of its offspring (progeny). For example, a

bull is judged by the milk yield of his daughters.

B. Hybrid vigour (Heterosis)

1.

Meaning: Hybrid vigour, or heterosis, is the tendency of a crossbred offspring (hybrid)
to perform better than the average of its two parents.
o Example: Breed A (N'Dama) is disease-resistant but gives 2 litres of milk. Breed
B (Friesian) gives 20 litres but gets sick easily. Their crossbred (hybrid) offspring
might give 10 litres of milk and be disease-resistant, performing better than the
average of the parents.
Cause: It is caused by genetic diversity. Each breed has different good genes and
different bad (recessive) genes. In the hybrid, the good genes from each parent dominate,
"masking" the bad genes from the other.
Importance: Hybrid vigour is the foundation of the modern poultry (broilers and layers)
and swine industries. Nearly all commercial meat chickens are complex hybrids, not

purebreds.

C. Genetic modification (GM) (Modern improvement)

. Meaning: This is a modern biotechnology technique (also called genetic engineering)

that involves directly manipulating an animal's DNA (genes) in a laboratory.
Process: Scientists identify a specific gene for a desired trait (e.g., a growth hormone
gene) and insert it directly into the DNA of an animal's embryo.
Comparison:

o Selective Breeding: Is like "hoping" for the right combination of genes (takes

many generations).

o Genetic Modification: Is like "forcing" a specific gene in (takes one generation).
Examples:

o AquaAdvantage Salmon: This is a GM salmon that contains a growth hormone

gene from a different fish. It is approved for human consumption and grows to




5.

market size in 18 months, compared to 36 months for conventional salmon.
[Image comparing AquaAdvantage salmon and conventional salmon sizes]

o Disease-Resistant Animals: Research is active in creating cattle resistant to
trypanosomiasis (sleeping sickness) or chickens resistant to Avian Flu.

o "Enviropig": A pig that was genetically modified to excrete less phosphorus (a
pollutant) in its manure. (This project was discontinued due to lack of funding and
public acceptance).

Pros and Cons:
o Pros: Very precise, very fast, can introduce traits from other species.
o Cons: Very expensive, major ethical concerns, public resistance (people are wary

of eating GM animals), potential for unintended long-term effects.

Evaluation questions
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Define selective breeding.

What is "inbreeding depression"?

What is "progeny testing"?

Define hybrid vigour (heterosis).

What is a genetically modified (GM) animal?

Assignment questions

Compare and contrast "inbreeding" and "crossbreeding," stating one main advantage and
one main disadvantage for each.

Explain why hybrid vigour is so important in the commercial broiler chicken industry.
Differentiate between "selective breeding" and "genetic modification" in terms of method,
speed, and precision.

Describe the AquaAdvantage Salmon. Why is it controversial?

"Progeny testing is the most reliable method of selective breeding." Explain this

statement, using a dairy bull as an example.
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WEEK 4: ANIMAL WELFARE AND ETHICS

TOPIC: ANIMAL RIGHTS, HUMANE TREATMENT, AND SLAUGHTERING
METHODS

Introduction

As livestock farming becomes more intensive and humans gain more control over animals
(through technology), we have a growing responsibility to consider their well-being. "Ethics" is
the study of what is right and wrong. "Animal welfare" is the practical application of ethics to

ensure animals are treated humanely.
A. Key definitions

1. Animal Ethics: The branch of philosophy that examines our moral and ethical duties
towards animals.

2. Animal Welfare: This is a scientific and practical concept. It refers to the physical and
psychological state of an animal as it copes with its living conditions. Good welfare
means the animal is healthy, comfortable, well-nourished, safe, and able to express
natural behaviours.

3. Animal Rights: This is a philosophical position. It is the belief that animals have
intrinsic rights, similar to human rights, such as the right to live freely and not be used by
humans for food, clothing, research, or entertainment.

4. Welfare vs. Rights (The Key Difference):

o An Animal Welfarist (like a good farmer) believes it is acceptable to use animals
for food, as long as they are treated humanely and their suffering is minimized.
o An Animal Rights Activist believes it is unacceptable to use animals for any

purpose, regardless of how well they are treated.
B. The five freedoms of animal welfare

This is the global standard for assessing animal welfare, first described in the 1960s.
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1. Freedom from Hunger and Thirst: By ready access to fresh water and a diet to
maintain full health.

2. Freedom from Discomfort: By providing an appropriate environment, including shelter
and a comfortable resting area.

3. Freedom from Pain, Injury, or Disease: By prevention or rapid diagnosis and treatment.

4. Freedom to Express Normal Behaviour: By providing sufficient space, proper facilities,
and the company of the animal's own kind.

5. Freedom from Fear and Distress: By ensuring conditions and treatment that avoid

mental suffering.

C. Humane treatment in livestock farming

This means applying the Five Freedoms in practice.

o Housing: Avoiding extreme overcrowding. For example, "battery cages" for hens and
"sow stalls" for pregnant pigs are now banned in many countries because they violate the
freedom to express normal behaviour. Pens should be clean, dry, and well-ventilated.

o Handling & Transport: Animals should be moved quietly and calmly, without
excessive use of whips or electric prods. Transport trucks should not be overcrowded and
should protect animals from extreme heat or cold.

o Painful Procedures: Procedures like castration (removing testicles), dehorning
(removing horns), and tail docking (cutting tails) should only be done when necessary

and with pain relief (anesthetics and analgesics).

D. Humane slaughtering methods

The goal of humane slaughter is to cause death rapidly and without pain or distress. This is a

two-step process.

1. Step 1: Stunning (Rendering the animal unconscious):
o This is the most critical step for welfare. The animal must be made unconscious
before it is bled.
o Methods of Stunning:
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= Captive Bolt: Used for cattle, sheep, and goats. A-device fires a metal
bolt (it is not a bullet) into the animal's brain, causing immediate
unconsciousness.

= Electrical Stunning: Used for poultry and pigs. An electric current is
passed through the brain.

* Controlled Atmosphere Stunning (CAS): Used for pigs and poultry. The
animals are exposed to a high concentration of gasses (like CO2), which
painlessly makes them unconscious.

2. Step 2: Sticking (Bleeding):
o Immediately after stunning, the major blood vessels in the neck (carotid arteries
and jugular veins) are cut with a sharp knife.
o Death occurs rapidly from blood loss (exsanguination) while the animal is still

UNCONSCIous.

Note on Religious Slaughter: Some religious methods (like traditional Halal and Kosher)
require the animal to be conscious during the throat cut. There is ongoing ethical debate about
this, and many modern Halal abattoirs now use a "reversible" stunning method before the cut to

ensure welfare.

Evaluation questions

Differentiate between "Animal Welfare" and "Animal Rights."
What is the main goal of humane slaughter?
List the "Five Freedoms" of animal welfare.

What is "stunning"?

A o

Name two methods of stunning animals before slaughter.

Assignment questions

1. "A farmer can believe in animal welfare but not in animal rights." Explain this statement.
2. Describe how a farmer can provide the "Five Freedoms" for a flock of 500 laying hens in

a deep litter system.
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Why are "battery cages" for hens considered a major animal welfare concern? (Hint:
Relate it to the Five Freedoms).

Describe the two-step process of humane slaughter for cattle, explaining the purpose of
each step.

What are the welfare concerns associated with transporting animals over long distances,

and how can they be minimized?
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WEEK 5: MIDTERM TEST

This week is for the midterm test, which will cover all content from Weeks 1-4.

e Topics: Animal Biotechnology (Meaning, Importance), Reproductive Technologies (Al,
ET, Cloning), Genetic Improvement (Breeding, Hybrid Vigour, GM), and Animal
Welfare & Ethics.
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WEEK 6: SUSTAINABLE LIVESTOCK FARMING

TOPIC: ORGANIC LIVESTOCK FARMING AND WASTE MANAGEMENT

Introduction

"Sustainability" means meeting our present needs (for meat, milk, eggs) without compromising

the ability of future generations to meet their own needs. Sustainable livestock farming must be:

1. Economically viable (it must make a profit).
2. Environmentally sound (it must not pollute or destroy the land).

3. Socially acceptable (it must be good for the community and the animals).

A. Organic livestock farming

This is a specific, legally certified system of sustainable farming.

1. Meaning: Organic farming is a production system that avoids or largely excludes the use
of synthetic (man-made) fertilizers, pesticides, GMOs, growth hormones, and
prophylactic antibiotics.

2. Key Principles:

o No GMOs: Genetically modified animals or feed are prohibited.

o Organic Feed: Animals must be fed 100% certified organic feed (grown without
synthetic pesticides or fertilizers).

o No Prophylactic Antibiotics: Antibiotics cannot be used routinely to prevent
disease. They can only be used to treat a sick animal.

o No Growth Hormones: The use of growth-promoting hormones is strictly
banned.

o Outdoor Access: All animals must have access to the outdoors, fresh air, and
pasture (for grazing animals).

o Animal Welfare: Strong emphasis on the "Five Freedoms" and humane treatment.

3. Pros and Cons:
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Pros: Better for the environment (less chemical pollution), often better animal
welfare, and products (organic meat/milk) can be sold at a "premium" (higher)
price.

Cons: More expensive to operate, production yields are often lower (slower

growth), and the certification process is complex and costly.

B. Sustainable waste management

Intensive livestock farming produces large amounts of waste (manure, urine, bedding), which

can pollute water and air if not managed. Sustainable farming turns this "waste" into a

"resource."

1. Composting:

o

O

O

This is the most common method. Manure and bedding are piled up and allowed
to decompose aerobically (with oxygen).
The heat from composting kills pathogens (disease germs) and weed seeds.

The final product, "compost," is a safe, stable, and valuable organic fertilizer.

2. Biogas Production (Anaerobic Digestion):

o

@)

O

o

Manure is collected in a sealed container called a "biodigester."

Bacteria break down the manure without oxygen (anaerobically).

This process releases "biogas" (mostly methane), which is captured and can be
used as a clean-burning fuel for cooking, heating, or running a generator.

The leftover "slurry" is also a very rich liquid fertilizer.

3. Solid-Liquid Separation:

@)

o

@)

Manure (slurry) is passed over screens to separate the solid fibres from the liquid
wastewater.
The solids can be composted and sold.

The liquid can be treated and used for irrigation.

4. Integrated Farming:

o

This involves combining livestock and crops. For example, poultry can be raised
in a field after a crop is harvested; they eat leftover grains and pests, and their

manure fertilizes the soil for the next planting.
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Evaluation questions

Define sustainable agriculture.
What is "organic" livestock farming?
List three things that are hanned in organic farming.

What is "composting," and why is it beneficial?
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What is "biogas," and how is it produced?

Assignment questions

1. Explain the three "pillars" of sustainability (economic, environmental, social) as they
relate to a livestock farm.

2. Differentiate between "organic farming" and "conventional farming," listing two key
differences.

3. Describe the process of generating biogas from a pig farm. What are the two main
products of this process, and how can they be used?

4. "Livestock waste is a problem, but it is also a resource." Discuss this statement, giving
two examples of how waste can be turned into a resource.

5. What are the main "pros" and "cons" a farmer must consider before converting to organic

livestock farming?
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WEEK 7: MIDTERM BREAK
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WEEK 8: LIVESTOCK BUSINESS PLANNING
TOPIC: BUSINESS PLAN PREPARATION AND FUNDING SOURCES
Introduction

A livestock farm, whether large or small, is a business. To be successful, it must be run like one.
A business plan is the most important tool for any entrepreneur. It is a written document that acts

as a "roadmap," describing your business, its goals, and how you plan to achieve them.
A. Why prepare a business plan?

1. To Secure Funding: This is the main reason. No serious bank (like the Bank of
Agriculture) or investor will give you money without a detailed plan.

2. To Guide Your Decisions: It forces you to think through every single detail (costs, risks,
marketing) before you start.

3. To Set Goals: It defines your objectives and helps you measure your performance. Are
you making the profit you planned?

4. To Identify Weaknesses: It helps you see problems on paper (e.g., "my feed costs are

too high") before they become real-life disasters.
B. Key components of a livestock business plan

1. Executive Summary: A 1-page summary of the entire plan (your business, what you
want, and why you will be successful). This is written /ast but placed first.
2. Business Description:
o Business Name (e.g., "Sunrise Poultry Farm").
o Mission Statement (e.g., "To provide high-quality, affordable eggs to the Ibadan
market").
o Enterprise: What exactly are you farming? (e.g., 1000 broilers, 50 goats, 2000
layers).
3. Operations Plan:

o Land: Location, size, and why it's a good site (access to water, roads, security).
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o Housing & Equipment: Type of housing (e.g., deep litter pen), feeders, drinkers,
heaters, etc.
o Stock: Breed (e.g., "Ross 308" broilers) and supplier (e.g., "Zartech Hatchery").
o Feed & Water: Your feeding plan, source of feed, and source of water (borehole,
well).
o Health: Your biosecurity and vaccination schedule.
4. Marketing Plan:
o Product: What are you selling? (e.g., Live birds, dressed meat, eggs, weaner
pigs).
o Price: How much will you sell for?
o Place: Where and to whom will you sell? (e.g., To restaurants, hotels, market
women, off-takers).
o Promotion: How will customers find you?
5. Financial Plan (The most important section):
o Start-up Costs: A list of all one-time costs to begin (e.g., cost of land, building
the pen, buying drinkers/feeders, drilling borehole, buying first stock).
o Operating Costs (Running Costs): A list of recurring costs for each production
cycle (e.g., feed, vaccines, salaries, transport).
o Revenue Projection: Your "best guess" of how much you will sell.

o Profit/Loss Statement: The simple calculation: (Revenue) - (Costs) = Profit.

C. Funding sources for livestock businesses

1. Personal Savings: Your own money. (No interest, but you risk losing it all).

2. Family and Friends: (Can be low-interest, but can also damage relationships if the
business fails).

3. Commercial Banks: (e.g., First Bank, UBA). (Provide loans, but often require
"collateral" - like a house - and charge high interest).

4. Specialized Agricultural Banks: (e.g., Bank of Agriculture - BOA). (They understand

farming better, offer lower interest rates).
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5.

Government Grants & Programs: (e.g., CBN agricultural schemes, NIRSAL). (These
are often the best, as they can be low-interest loans or even grants you don't pay back.
They require a very good business plan).

Cooperatives: Joining a Farmer's Cooperative Society allows the group to get a larger

loan than an individual could.

Evaluation questions

A o

What is a business plan?

List three reasons why a farmer needs a business plan.
What is the "Executive Summary," and when is it written?
Differentiate between "start-up costs" and "operating costs."

List three possible sources of funding for a new farm.

Assignment questions

Choose a livestock enterprise (e.g., "starting a 100-broiler farm"). List 5 key "start-up
costs" and 5 key "operating costs" you would expect.

Describe the "Marketing Plan" section of a business plan. What are the "4 Ps"?
Compare and contrast getting a loan from a "Commercial Bank" vs. a "Government
Grant."

Why is the "Financial Plan" the most important section for an investor or a bank?
What is a "Mission Statement"? Write a one-sentence mission statement for a farm you

would like to own.
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WEEK 9: FARM PROJECT DEVELOPMENT
TOPIC: PRACTICAL STEPS IN ESTABLISHING A LIVESTOCK ENTERPRISE
Introduction

This week, we move from the theory of planning (Week 8) to the practical steps of actually
building a farm. Establishing a livestock enterprise is a project that must be done in a logical,

step-by-step order to prevent costly mistakes.
A. Phase 1: Pre-Establishment (Planning)
This is the "paperwork" phase, where you finalize your idea.

1. Choose Your Enterprise: Be specific. Not just "poultry," but "egg production (layers)"
or "meat production (broilers)."
2. Conduct a Feasibility Study: This is a quick research project to see if your idea is viable
(workable).
o Is there a market? (Who will buy my eggs?)
o Who is my competition?
o Where will I get my supplies (feed, Day-Old-Chicks)?
3. Write the Business Plan: Use your feasibility study to write the full plan (as per Week
8).
4. Secure Funding: Get the capital from your chosen source (bank, savings, etc.).
5. Site Selection: Choose a good location. Key factors:
o Accessibility: Must have a good road.
o Utilities: Access to water (crucial) and electricity.
o Zoning: Must be away from residential areas to avoid complaints about
smell/noise.
o Security: Must be in a safe area.

6. Legal: Register your business name with the CAC. Check local government regulations.

B. Phase 2: Establishment (Construction)
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This is the "physical work" phase of building the farm.

1. Site Preparation: Clear the land.
2. Fencing: Construct a perimeter fence. This is your first and most important "biosecurity"
step.
3. Infrastructure:
o Dirill the borehole or dig the well (secure your water source).
o Construct water tank stands.
o Connect to electricity or buy a generator.
4. Housing Construction: Build the animal housing (e.g., poultry pen, goat house)
according to specifications (good ventilation, concrete floor, etc.).
5. Build Support Structures: Construct the feed store (must be rodent-proof), an office,
and a staff changing room/disinfectant pit (biosecurity).
6. Procure Equipment: Buy all your "start-up" equipment (feeders, drinkers,

heaters/brooders, wheelbarrows).
C. Phase 3: Commencement of Operations (Stocking)
This is when the farm "comes to life."

1. Implement Biosecurity: Before the animals arrive, set up foot dips, disinfect the pen,
and establish "all-in, all-out" rules.
2. Procure Foundation Stock: Buy your first animals (e.g., Day-Old-Chicks, weaner pigs,
point-of-lay hens).
o CRITICAL: You must buy from a reputable, disease-free hatchery or breeder.
Bad stock = automatic failure.
3. Start Production:
o For poultry, set up the "brooder guard" and begin brooding.
o For ruminants, settle them in with clean water and hay.
4. Implement Health Plan: Start your vaccination schedule immediately (e.g., Gumboro

and Newcastle disease vaccines for chicks).
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5.

Start Record Keeping: From Day 1, start writing everything down (feed consumed,

mortality, weight).

Evaluation questions

ok =

What is a "feasibility study"?

List the three main "Phases" of establishing a farm.

What is "biosecurity," and when should it be implemented?
List three key factors for good "site selection."

Why must you buy your foundation stock from a "reputable" source?

Assignment questions

You want to start a farm for 50 goats. Describe the "Phase 2: Establishment"
(Construction) steps you would take, listing at least 4 structures you would need to build.
What is the difference between a "feasibility study" and a "business plan"?

Create a "Vaccination Schedule" for a flock of 100 broiler chickens (from Day 1 to Week
6). (You may need to research this).

Why is "record keeping" essential for the success of a farm? List 5 things you must keep
records of on a poultry farm.

Draw a simple layout for a small poultry farm (1 pen), showing the pen, feed store, water

source, and the perimeter fence with a biosecurity gate.
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WEEK 10: ENTREPRENEURSHIP IN LIVESTOCK

TOPIC: OPPORTUNITIES, SUCCESS STORIES, AND CHALLENGES

Introduction

"Entrepreneurship" is the process of identifying an opportunity, taking a calculated risk, and
organizing resources (land, money, people) to start a business in order to meet a need and make a
profit. The livestock sector is not just "farming"; it's a massive "value chain" filled with business

opportunities.

A. Entrepreneurial opportunities in the livestock value chain

You don't have to rear the animals to be in the livestock business.

1. Input Supply:
o Feed Production: (Highly profitable). Formulating and selling animal feed.
o Hatchery: Producing and selling Day-Old-Chicks, poults (turkeys), or fingerlings
(fish).
o Equipment Fabrication: Manufacturing and selling drinkers, feeders, cages, and
incubators.
o Veterinary Services: Running a "vet shop" to sell drugs, vaccines, and provide
clinical services.
2. Primary Production (Farming):
o Poultry: Broilers (meat), Layers (eggs), Turkey (seasonal).
o Ruminants: Goats (high demand), Sheep (seasonal), Cattle (beef, dairy).
o Piggery: Very fast-growing and profitable.
o "Non-Traditional" (Micro-livestock):
* Snail Farming (Heliciculture): High demand, low start-up cost.
= Grasscutter (Cane Rat) Farming: High-value "bush meat."
= Rabbitry: Produces lean, white meat.
3. Processing (Value Addition):

o This is where you increase the value of the raw product.
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o Abattoir/Slaughterhouse: Providing clean, hygienic slaughtering services.

o Meat Processing: Making sausages, bacon, ham, suya, kilishi.

o Dairy Processing: Making yoghurt, cheese, wara, pasteurized milk.

o Packaging: Selling "oven-dried" fish or "frozen chicken."

4. Marketing & Logistics:

o Transportation: Running a logistics business to move animals from farms to
markets.

o Retail: Owning a modern butchery or "cold room" (frozen chicken shop).

o "Off-taking": Being a middleman who buys animals from many small farms and
sells them to a big company.

o Waste Management: (See Week 6). Collecting manure and processing it into

compost for sale.

B. Success stories

(This section is best taught by researching local entrepreneurs).

e Case Study (Example): Look at a company like Chi Farms or Zartech. They started as
simple farms but became successful by integrating up the value chain (making their own
feed) and down the value chain (processing and packaging their own chicken, sausages,

etc.). They control the input, the production, and the processing.

C. Major challenges facing livestock entrepreneurs in Nigeria

1. High Cost of Feed: This is the #1 challenge. Feed often accounts for 70-80% of the total
cost of production.

2. Disease Outbreaks: A single outbreak (like Avian Influenza in poultry or African Swine
Fever in pigs) can wipe out 100% of a farm's stock.

3. Lack of Finance/Credit: Banks are often reluctant to lend money to farmers, seeing
agriculture as too high-risk.

4. Poor Infrastructure: Bad roads (eggs break in transport), poor electricity (frozen

products melt in cold rooms).
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5. Imsecurity: This is a major problem, especially cattle rustling (theft) and the farmer-
herder crisis.
6. Climate Change: Extreme heat causes "heat stress" (animals eat less, grow slower, and

die), and droughts reduce the availability of pasture and water.

Evaluation questions

1. Define "entrepreneurship."
What is a "value chain"?
List three opportunities in the livestock value chain besides rearing animals.

What is "value addition"? Give two examples.

A

What is the single biggest cost (and challenge) for most poultry farmers?

Assignment questions

1. Choose one livestock enterprise (e.g., Piggery). List and describe three different
entrepreneurial opportunities along its value chain (e.g., breeding, processing, etc.).

2. What is "Heliciculture"? Briefly describe the opportunity in snail farming and why it is
popular for small-scale entrepreneurs.

3. "Disease outbreaks are a major challenge." Explain three "biosecurity" measures a farmer
can take to prevent diseases.

4. How can a livestock entrepreneur overcome the "#1 challenge" (high cost of feed)? (Hint:
think about alternatives, feed formulation).

5. Research a successful livestock company in Nigeria (e.g., Obasanjo Farms, Zartech, Chi
Farms, or a large farm in your state). Write one paragraph about what they do and why

they are successful.
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WEEK 11: REVISION

TOPIC: CONSOLIDATION OF TERM 1 WORK

Introduction

This week is dedicated to a comprehensive review of all topics covered this term. We will focus

on solidifying your understanding of the advanced concepts in animal production and the

business of livestock farming.

A. Key concepts review

o

O

o

O

@)

o

O

@)

o

O

@)

o

o

Biotechnology & Reproduction:

Definitions: Biotechnology, AL, ET, Cloning.
Processes: How does Al work? How does ET work? How does SCNT (cloning)
work?

Pros & Cons: Why use AI? What are the dangers of cloning?

Genetics & Improvement:

Breeding Systems: Inbreeding vs. Crossbreeding.
Hybrid Vigour: What is it, and why is it important?
GM vs. Selective Breeding: What is the key difference?

Welfare & Ethics:

Welfare vs. Rights: Can you explain the difference?
The Five Freedoms: Can you list them?

Humane Slaughter: The two-step process (Stunning & Sticking).

Sustainability & Business:

Organic Farming: What are the key rules?

Waste Management: Biogas vs. Composting.

Business Plan: What are the main sections?

Entrepreneurship: What are the opportunities (value chain) and challenges (e.g.,

feed cost, disease)?

B. Practice questions
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e A session dedicated to answering past SSCE questions (theory and objectives) related to

all topics covered this term.
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SS3 LIVESTOCK FARMING LESSON NOTES

SECOND TERM

WEEK 1: DAIRY TECHNOLOGY I

TOPIC: MILK PRODUCTION; HANDLING AND HYGIENE

Introduction

Dairy technology covers all processes from the animal to the consumer. It begins with the
physiological production of milk (lactation) and the critical handling and hygiene steps necessary
to ensure a safe, high-quality product. Milk is a highly nutritious but also highly perishable food,

making proper handling the most important step in the dairy chain.

A. MILK PRODUCTION (LACTATION)

1. DEFINITION: Lactation is the process of producing and secreting milk from the
mammary glands (udder).
2. THE UDDER: The udder of a cow is divided into four separate quarters, each with its
own teat. The milk is produced in tiny, grape-like clusters called alveoli.
3. HORMONAL CONTROL:
o Prolactin: The hormone responsible for starting and maintaining milk production.
o Oxytocin (The "Let-Down" Hormone): This hormone is released when the
animal is stimulated (e.g., by the calf nuzzling, or the farmer washing the udder).
It causes the muscles around the alveoli to squeeze and release the milk, making it
available for milking. This is called the "milk let-down reflex." If an animal is
scared or stressed, this reflex is blocked, and she will "hold up" her milk.
4. FACTORS AFFECTING MILK YIELD:
o Breed: Dairy breeds (e.g., Friesian-Holstein) produce far more milk than beef

breeds (e.g., Sokoto Gudali).
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o Nutrition: A high-quality diet (especially protein and energy) is essential for high
yield.

o Age: A cow's yield typically peaks around her 3rd to 5th lactation (pregnancy).

o Stage of Lactation: Milk production starts high just after giving birth, peaks
around 4-8 weeks, and then gradually declines over 10 months.

o Health: Diseases, especially mastitis (infection of the udder), will severely
reduce milk yield.

o Milking Frequency: Milking 3 times a day can increase yield over milking 2

times a day.

B. MILK HANDLING AND HYGIENE

Milk is a perfect food for bacteria. It has nutrients, water, and a neutral pH. Poor hygiene can

lead to rapid spoilage and the spread of diseases (like typhoid, tuberculosis).

1. HYGIENE FROM THE ANIMAL:

o The animal must be healthy and clean (no mud or faeces on the udder).

o The udder and teats must be washed with a warm sanitizer and dried with a clean,
individual towel before milking.

o The first few strips of milk (foremilk) should be milked onto a "strip cup." This
checks for mastitis (clots, blood) and removes the first milk, which may have
bacteria.

2. HYGIENE FROM THE MILKER:

o The milker must be healthy (not sick) and wear clean clothes.

o Hands must be thoroughly washed with soap and water before milking each
animal.

3. HYGIENE FROM THE EQUIPMENT:

o All equipment (milking buckets, cans, milking machines) must be made of
stainless steel or food-grade plastic (not porous wood or rusty metal).

o Equipment must be cleaned immediately after use: (1) Rinse with cold water, (2)
Wash with hot water and detergent, (3) Rinse again, (4) Sanitize before next use.

4. POST-MILKING: THE "COLD CHAIN"
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o This is the most critical step. Milk leaves the udder at body temperature (approx.
37°C), which is ideal for bacterial growth.

o The milk must be cooled to below 4°C as quickly as possible (within 2 hours) to
stop bacterial growth.

o This "cold chain" (keeping the milk cold) must be maintained from the farm to the

processing plant to the consumer.

Evaluation questions

A o

What is the "milk let-down reflex," and which hormone controls it?
Define "mastitis."

List three factors that affect milk yield in a cow.

Why must milk be cooled immediately after milking?

What is the purpose of using a "strip cup" before milking?

Assignment questions

. Explain the roles of "Prolactin" and "Oxytocin" in lactation.

List and describe the four key areas of hygiene in milk handling (from the animal, milker,
equipment, and post-milking).

What is the "cold chain" in dairy technology, and why is it so important?

Describe the step-by-step process of preparing a cow for hygienic hand-milking.

A farmer's milk is spoiling before it reaches the market. List four different possible

reasons for this.
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WEEK 2: DAIRY TECHNOLOGY 1I

TOPIC: MILK PROCESSING INTO YOGHURT, CHEESE, BUTTER

Introduction

Milk processing involves converting raw milk into various products. This is done for three main

reasons:

1. Preservation: To extend the shelf life (yoghurt, cheese, and butter last much longer than
raw milk).

2. Value Addition: Processed products sell for a higher price than raw milk.

3. Variety: To create different foods for consumers. All processing begins with
Pasteurization, which is the process of heating milk (e.g., to 72°C for 15 seconds) to kill

harmful bacteria.

A. YOGHURT PRODUCTION

1. DEFINITION: Yoghurt is a fermented milk product.
2. KEY INGREDIENTS: Milk and a "Starter Culture."
3. STARTER CULTURE: This is a mix of specific "good" bacteria, usually Lactobacillus
bulgaricus and Streptococcus thermophilus.
4. PROCESS:
o Step 1: The milk is pasteurized and then heated to a high temperature (around
85°C) to denature (unfold) the proteins, which helps create a thick texture.
o Step 2: The milk is cooled down to the "incubation temperature" (around 43-
45°C), which is the ideal temperature for the starter culture to grow.
o Step 3: The starter culture is added and mixed in.
o Step 4: The mixture is "incubated" (kept at 43-45°C) for 4-8 hours. During this
time, the bacteria "eat" the milk sugar (lactose) and convert it into lactic acid.
o Step 5: The lactic acid increases the acidity, which causes the milk protein
(casein) to thicken (coagulate) and gives the yoghurt its characteristic sour taste.

o Step 6: Once thick, the yoghurt is cooled to stop fermentation.
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B. CHEESE PRODUCTION (E.G., WARA)

1. DEFINITION: Cheese is the consolidated "curd" of milk, separated from the "whey."
2. KEY INGREDIENTS: Milk, Starter Culture, and Rennet.

3. RENNET: An enzyme (traditionally from a calf's stomach, now often microbial) that

coagulates milk protein.

4. PROCESS:

O

@)

Step 1: Milk is pasteurized and cooled (to 30-35°C). A starter culture is added.
Step 2: Rennet is added. This causes the milk protein (casein) to rapidly
coagulate into a solid gel-like mass called the "curd."

Step 3: The liquid that is left behind is called the "whey."

Step 4: The curd is cut into small pieces to help expel the whey.

Step 5: The curds are drained, salted (for flavour and preservation), and pressed
into a mold.

Note on Wara: Local Wara (Nigerian soft cheese) is traditionally made by using
the juice from the Sodom Apple plant (Calotropis procera) as the coagulant

(rennet).

C. BUTTER PRODUCTION

1. DEFINITION: Butter is a dairy product made from the fat (butterfat) of milk.
2. KEY INGREDIENT: Cream (the high-fat portion of milk, which is collected by

skimming or separation).

3. PROCESS:

@)

o

Step 1: The cream is "churned" (agitated, or shaken vigorously).

Step 2: Churning causes the fat globules to break and clump together, separating
from the liquid.

Step 3: This process separates the mixture into solid butterfat and a liquid called
buttermilk.

Step 4: The buttermilk is drained off.

Step 5: The solid butter is "washed" with cold water to remove any remaining

buttermilk (which would make it spoil faster).
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o Step 6: Salt is added (for flavour and preservation), and the butter is worked

(kneaded) to remove all water.

Evaluation questions

What is pasteurization, and why is it done?
In yoghurt making, what is the "starter culture,”" and what does it do?
What is the difference between "curd" and "whey" in cheese making?

What is "rennet"?

ok =

What part of milk is used to make butter, and what is the process called?

Assignment questions

1. Describe the step-by-step process of making yoghurt from raw milk.

2. Explain the role of "lactose," "lactic acid," and "casein" in the fermentation of yoghurt.

3. Compare the coagulation process in cheese (using rennet) with the coagulation process in
yoghurt (using acid).

4. What is the liquid "by-product" of cheese making, and what is the liquid "by-product" of
butter making?

5. Describe the step-by-step process of making butter from cream.
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WEEK 3: MEAT SCIENCE I

TOPIC: SLAUGHTERING PROCESS; CARCASS DRESSING

Introduction

Meat science covers all aspects of meat from the animal to the plate. The slaughtering process is
the first step, and it must be done humanely and hygienically to ensure both animal welfare (as

discussed in Term 1) and a safe, high-quality meat product.

A. PRE-SLAUGHTER HANDLING (LAIRAGE)

This is the care given to animals before slaughter.

1. TRANSPORTATION: Animals must be transported carefully, without overcrowding, to
prevent injury and stress.
2. LAIRAGE: This is the resting area (pen) at the abattoir where animals are kept before
slaughter.
3. REST: Animals must be rested for 12-24 hours. This allows them to recover from the
stress of transport.
4. FOOD AND WATER: They must be given free access to drinking water, but food must
be withdrawn (fasting).
5. IMPORTANCE OF FASTING AND REST:
o Fasting empties the gut, making "evisceration" (removing organs) easier and
reducing the risk of faeces contaminating the meat.
o Resting allows the animal to replenish "glycogen" (muscle energy). If an animal
is stressed, it uses up all its glycogen, which leads to poor-quality meat:
= PSE (Pale, Soft, Exudative) Meat: Common in pigs. The meat is pale, a
bad texture, and leaks water.
= DFD (Dark, Firm, Dry) Meat: Common in cattle. The meat is dark,
tough, and spoils quickly.
6. ANTI-MORTEM INSPECTION: A qualified veterinarian inspects the live animals in

the lairage to remove any that are sick, diseased, or injured.
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B. SLAUGHTERING PROCESS
This is a review of Term 1, Week 4. The goal is a rapid, painless death.

1. STEP 1: STUNNING (RENDERING UNCONSCIOUS)
o Captive Bolt: For cattle, sheep, goats. A device fires a metal bolt into the brain,
causing immediate unconsciousness.
o Electrical Stunning: For poultry and pigs. An electric current is passed through
the brain.
2. STEP 2: STICKING (BLEEDING / EXSANGUINATION)
o Immediately after stunning, the major blood vessels (carotid artery and jugular
vein) in the neck are cut.
o This causes rapid blood loss, which is the actual cause of death. The animal is

unconscious and feels no pain.

C. CARCASS DRESSING

This is the process of converting the dead animal into a clean, "dressed" carcass.

1. FOR CATTLE, SHEEP, AND GOATS (RUMINANTS):
o Dehiding (Skinning/Flaying): The skin (hide) is carefully removed.
o Evisceration: The internal organs ("viscera") are removed. They are separated
into:
= "Offal" (Edible organs): Liver, heart, kidneys, tongue.
=  "Gut" (Inedible): Stomach and intestines (must be handled carefully to
prevent contamination).
o Splitting: The carcass is split down the backbone into two halves (sides).
o Washing & Trimming: The carcass is washed, and any visible contamination
(hair, dirt) is trimmed off.
2. FOR PIGS:
o Scalding: Pigs are not typically skinned. The whole body is dipped in hot water
(approx. 60°C).

o Dehairing: The hot water loosens the hair, which is then scraped off.
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o Evisceration: Same as for cattle.
3. FOR POULTRY:
o Scalding: Dipped in hot water (50-55°C) to loosen feathers.
o Defeathering (Plucking): Feathers are removed by hand or in a machine.
o Evisceration: Organs are removed through a cut in the abdomen.
4. POST-MORTEM INSPECTION: The vet inspects the carcass and the internal organs
(especially liver, lungs, and lymph nodes) for any signs of disease (e.g., abscesses,

tuberculosis). If found, the carcass may be partially or wholly condemned.

Evaluation questions

1. What is "lairage"?
Why are animals fasted (but given water) before slaughter?
What is "PSE" meat?

Differentiate the dressing process for a cow (dehiding) versus a pig (scalding).

A

What is a "post-mortem" inspection?

Assignment questions

1. Explain in detail why "pre-slaughter stress" is bad for the animal and bad for the meat
quality.

2. Describe the two-step humane slaughter process for a cow, naming the tools used.

3. What is the difference between an "anti-mortem" inspection and a "post-mortem"
inspection? What is the vet looking for in each?

4. What is "evisceration"? Why is it a critical point for hygiene?

5. Draw a simple flow chart showing the 6 main steps of dressing a broiler chicken (from

"sticking" to "washing").

WEEK 4: MEAT SCIENCE 11

TOPIC: PROCESSING, PRESERVATION AND PACKAGING OF MEAT
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Introduction

Once the carcass is dressed, it must be further processed. Raw meat is highly perishable and must

be preserved to extend its shelf life, prevent waste, and add value.

A. MEAT PRESERVATION METHODS

The goal of preservation is to stop or slow down the growth of spoilage micro-organisms

(bacteria, mould).

1. TEMPERATURE CONTROL (COLD CHAIN)
o Chilling (Refrigeration): Storing meat at 0-4°C. This is the most common short-
term method. It slows bacterial growth.
o Freezing: Storing meat at -18°C or lower. This is a long-term method. It stops
bacterial growth (but does not kill all bacteria).
2. DEHYDRATION (REMOVING WATER)
o Bacteria need water to grow. Removing water preserves the meat.
o Sun Drying: Traditional method, common for fish and some meat.
o Smoking: Exposing meat to wood smoke. The smoke has a drying effect and also
deposits anti-microbial compounds onto the meat.
o Example: Kilishi (a Nigerian dried, spiced beef) and Biltong (South African dried
meat).
3. CURING (CHEMICAL PRESERVATION)
o Salting: Using high concentrations of salt. Salt draws water out of the meat
(osmosis) and directly kills bacteria.
o Curing: Using a mix of salt, sugar, and nitrates/nitrites.
= Nitrates/Nitrites are key. They prevent the growth of the deadly
Clostridium botulinum bacteria, give cured meat (like bacon) its pink
colour, and add a specific flavour.
o Examples: Bacon, ham, corned beef.

4. CANNING (STERILIZATION)
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o Meat is sealed in an airtight can and then heated to a very high temperature (e.g.,
121°C).
o This "pressure cooking" kills a// bacteria and their spores, making the meat

"commercially sterile." It can be stored for years at room temperature.
B. MEAT PROCESSING (VALUE ADDITION)
This involves changing the form of the meat to create new products.

1. COMMINUTION (GRINDING/MINCING)
o This is the process of reducing meat into small particles (mince).
o It is the basis for many products, like beef burgers, meatballs, and sausages.
2. SAUSAGE PRODUCTION:
o This involves "comminution" (grinding meat and fat), adding salt and spices, and
stuffing the mixture into a casing (traditionally intestines, now often synthetic).
o Sausages can be sold fresh, cooked, smoked, or dried.

o Example: Suya (not a sausage, but a form of processed, spiced, and cooked meat).

C. MEAT PACKAGING
Packaging is essential to protect the processed meat.

1. PURPOSE OF PACKAGING:
o Protection: From physical damage, dirt, and micro-organisms.
o Preservation: To maintain shelf life (e.g., prevent "freezer burn").
o Information: To provide a label with ingredients, expiry date, and weight.
o Convenience: Easy-to-open packages.
2. TYPES OF PACKAGING:
o Butcher's Wrap: Simple paper or plastic wrap (very short shelf life).
o Vacuum Packaging: All air is removed from the pack. This stops "aerobic"
bacteria (which need oxygen) from growing. It dramatically extends the shelf life

of fresh or cured meat.
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o Modified Atmosphere Packaging (MAP): The air is sucked out and replaced
with a specific mix of gases (e.g., high oxygen to keep meat red, or nitrogen/CO2

to stop bacterial growth).

Evaluation questions

wohk w b=

What is the main goal of meat preservation?
Differentiate between "chilling" and "freezing."

What are the two main effects of "smoking" meat?

In "curing," what is the specific role of nitrates/nitrites?

What is "vacuum packaging"?

Assignment questions

Describe four different methods of meat preservation, giving a food example for each.
What is "comminution," and list three meat products that are made using this process.
You are a food scientist. Explain to a Kilishi producer how his process (spicing, drying,
smoking) works to preserve the meat.

What are the three main purposes of meat packaging?

Compare "vacuum packaging" and "Modified Atmosphere Packaging (MAP)." Why are

they better than a simple butcher's wrap?
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WEEK 5: MIDTERM TEST

This week is for the midterm test, which will cover all content from Weeks 1-4.

e Topics: Dairy Technology I (Production, Hygiene), Dairy Technology II (Yoghurt,
Cheese, Butter), Meat Science I (Slaughter, Dressing), and Meat Science II (Preservation,

Processing).
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WEEK 6: HIDE AND SKIN PROCESSING
TOPIC: TANNING METHODS; LEATHER PRODUCTS
Introduction

Hides and skins are a major co-product of the meat industry. Instead of being waste, they are the
raw material for "leather," a valuable and durable product. "Tanning" is the chemical process that

converts raw hide into stable leather.
A. DEFINITIONS

o HIDES: The skin from large animals (e.g., cattle, horses, camels).

e SKINS: The skin from small animals (e.g., goats, sheep, reptiles).

e TANNING: The chemical process that stabilizes the collagen (the main protein in skin)
to make it resistant to rotting, heat, and moisture. It converts a putrescible hide into non-

putrescible leather.

e LEATHER: The final, durable product.
B. PRE-TANNING PRESERVATION (CURING)

A raw hide will rot in 24 hours. It must be preserved (cured) immediately after removal from the

carcass.

1. SALTING (WET OR DRY): This is the most common method. The hide is covered in
large amounts of salt. The salt draws out water and kills bacteria (osmosis).

2. DRYING: The hide is stretched on a frame and dried in the sun. (Common in rural areas,
but can produce a stiff, hard hide).

3. BRINING: Soaking the hides in a strong salt-water solution (brine).

C. THE TANNING PROCESS (SIMPLIFIED)
The tannery is the factory where hides are turned into leather.

1. BEAMHOUSE OPERATIONS (THE "CLEANING"):
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o Soaking: The cured, hard hides are soaked in water to rehydrate and wash them.
o Fleshing: A machine removes all remaining fat and meat from the flesh side.
o Liming/Dehairing: The hides are soaked in an alkaline solution (lime) which
loosens the hair and "plumps" the hide. The hair is then scraped off.
o Bating: The hide is washed, and enzymes are added to soften it and remove the
lime.
2. TANNING (THE "CONVERSION"):
o This is the main step where the collagen is chemically stabilized.
o VEGETABLE TANNING (VEG-TAN):
= Agent: Uses "tannins," which are natural chemicals from plant materials
(e.g., tree bark - oak, mangrove, wattle).
= Process: Slow. Can take weeks or months of soaking.
* Product: Firm, thick, brown-coloured leather. It is good for belts, shoe
soles, and saddles.
o MINERAL TANNING (CHROME-TAN):
= Agent: Uses "chromium (III) salts."
= Process: Very fast. Can be done in 24 hours.
» Product: Soft, flexible, stretchy leather. It has a characteristic blue-ish
colour ("wet blue") before dyeing.
= Note: This is the most common method, accounting for ~90% of all
leather.
3. POST-TANNING (FINISHING):
o Dyeing: The "wet blue" or "veg-tan" leather is dyed to the desired colour.
o Fatliquoring: Oils and fats are added back into the leather to make it soft and
flexible.
o Finishing: The surface is polished, waxed, or coated. It can be "embossed" with a

pattern (e.g., "alligator skin" on a cowhide).

D. LEATHER PRODUCTS

Leather is valued for its durability, flexibility, and appearance.
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o Footwear: Shoe uppers, soles, boots.
e Garments: Jackets, trousers.
e Accessories: Handbags, belts, wallets, gloves.

o Upholstery: Furniture (sofas), car seats.

Note: Nigerian leather, especially "Red Sokoto Goat" skin, is considered among the finest in the

world.

Evaluation questions

Differentiate between a "hide" and a "skin."
What is "tanning," and what is its main purpose?
Why must a raw hide be "cured" (e.g., with salt) immediately?

What is the main chemical agent used in "Vegetable Tanning"?

wok w b=

What is the main chemical agent used in "Chrome Tanning"?

Assignment questions

1. Compare and contrast "Vegetable Tanning" and "Chrome Tanning" in a table (compare
the Tanning Agent, Process Speed, and Final Product).

Describe the "Beamhouse Operations." What is the purpose of "fleshing" and "dehairing"?
What is "fatliquoring," and why is it necessary?

List 5 different categories of products made from leather.

A

What is "curing" a hide? Describe the most common method.
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WEEK 7: MIDTERM BREAK
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WEEK 8: EGG TECHNOLOGY

TOPIC: EGG PRESERVATION; PROCESSING INTO PRODUCTS

Introduction

The egg is a perfect "package" designed by nature, but it is still perishable. Egg technology deals

with maintaining the quality of fresh eggs (preservation) and processing eggs into more stable,

convenient products (processing).

A. EGG STRUCTURE AND QUALITY

Structure: An egg consists of the shell (porous, for gas exchange), the yolk (high in fat,
vitamins), the albumen (the egg white, high in protein), and an air cell.
Quality: As an egg ages, it loses moisture and Carbon Dioxide (CO2) through its porous
shell. This causes:

o The air cell to get larger.

o The albumen (white) to become thin and watery.

o The yolk to flatten.
Candling: This is the process of shining a bright light through an egg to see the inside. It
is used to check the size of the air cell, the quality of the yolk, and to spot cracks or blood

spots.

B. EGG PRESERVATION METHODS

The goal is to slow down the loss of moisture and CO2, and to prevent microbial growth.

1.

REFRIGERATION (COLD STORAGE):
o This is the simplest and most effective method.
o Storing eggs at 4-10°C slows down all aging processes and inhibits bacterial
growth.
o Eggs should be stored with the pointed end down to keep the yolk centred.

2. OILING (COATING):

o The eggshell is coated with a thin layer of light, food-grade mineral oil.
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o The oil blocks the pores of the shell.
o This "sealing" of the shell prevents the loss of moisture and CO2, keeping the egg
fresh for much longer, even at room temperature.
3. THERMO-STABILIZATION:
o This involves briefly dipping the eggs in hot water (55-60°C).
o This is not hot enough to cook the egg, but it is hot enough to kill most bacteria
(like Salmonella) on the shell's surface.
4. PICKLING:
o This is a long-term method.
o The eggs are hard-boiled, peeled, and then stored in a jar of vinegar or brine (salt

water). The high-acid or high-salt environment prevents any bacterial growth.
C. EGG PROCESSING (VALUE ADDITION)

This involves breaking eggs and converting them into more convenient, stable products for use

in bakeries, hotels, and food manufacturing.

1. LIQUID EGG PRODUCTS:
o Eggs are broken by machines ("breakers"), and the liquid is collected.
o It can be sold as: (1) Whole liquid egg, (2) Liquid egg white, or (3) Liquid egg
yolk.
o The liquid egg must be pasteurized (heated) to kill Sa/monella and other bacteria
before being packaged in cartons or bags.
2. DRIED EGG PRODUCTS (EGG POWDER):
o The pasteurized liquid egg is "spray dried."
o Itis sprayed as a fine mist into a chamber of hot air, which evaporates all the
water instantly, leaving a powder.
o Egg powder has a very long shelf life (years) and does not require refrigeration.
o Itisused in cake mixes, pasta, and as emergency food.
3. FROZEN EGG PRODUCTS:

o Liquid eggs can also be frozen in containers.
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Evaluation questions

What is "candling," and what are two things it checks for?
What is the simplest and most effective method of preserving fresh eggs?
How does "oiling" an egg preserve it?

What are "liquid eggs," and why must they be pasteurized?

wok w b=

What is "spray drying" used for in egg processing?
Assignment questions

1. As an egg ages, what happens to the (a) air cell, (b) albumen, and (c) yolk?

2. Describe three different methods of preserving shell eggs, explaining ~ow each one
works.

3. Compare "refrigeration" and "pickling" as preservation methods. (What is the process
and what is the final product?).

4. Why are "processed egg products" (like liquid or powdered eggs) so important for the
large-scale food industry (e.g., bakeries)?

5. Draw a simple diagram of an egg and label the four main parts (shell, albumen, yolk, air

cell).
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WEEK 9: LIVESTOCK PRODUCT QUALITY CONTROL

TOPIC: STANDARDS; CERTIFICATION; FOOD SAFETY

Introduction

Quality is not just "good"; it is "meeting a defined standard." Quality Control (QC) is the process
of ensuring that every product (milk, meat, egg) is safe, wholesome, and meets all legal and

customer expectations. Food safety is the most important part of QC.

A. KEY DEFINITIONS

e QUALITY: A set of characteristics that make a product acceptable (e.g., fresh, safe,
tasty, correct weight).

e QUALITY CONTROL (QC): The operational part. "Doing." This is the testing,
checking, and monitoring of products at various stages (e.g., checking the temperature of
milk, candling eggs).

e QUALITY ASSURANCE (QA): The system part. "Planning." This is the entire set of
policies, training, and records designed to prevent problems and guarantee quality.

e FOOD SAFETY: The assurance that food will not cause harm to the consumer when it

is prepared and/or eaten.

B. FOOD SAFETY: HACCP

The global standard for preventing food safety problems is HACCP (Hazard Analysis and

Critical Control Points). It is a proactive system, not a reactive one.

1. HAZARD ANALYSIS: Identifying all potential hazards.
o Biological Hazards: Bacteria (Salmonella, E. coli), viruses.
o Chemical Hazards: Cleaning chemicals, pesticides, antibiotics.
o Physical Hazards: Broken metal, glass, plastic, hair.
2. IDENTIFY CRITICAL CONTROL POINTS (CCPs):
o A "CCP" is a point in the process where you can control (prevent, eliminate, or

reduce) a hazard.
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o Example 1 (Meat): The "cooking" step is a CCP for Sal/monella.

o Example 2 (Milk): The "pasteurization" step is a CCP for bacteria.

o Example 3 (Meat): A "metal detector" on the line is a CCP for physical hazards.
3. SET CRITICAL LIMITS: For each CCP, set a minimum standard.

o Example 1: "Cook chicken to an internal temperature of 75°C."

o Example 2: "Pasteurize milk at 72°C for 15 seconds."
4. MONITOR, CORRECTIVE ACTION, AND RECORDS: The rest of the plan

involves monitoring the limits (using a thermometer), having a plan for corrective action

(what to do if the limit is not met), and keeping records to prove you did it.
C. STANDARDS AND CERTIFICATION
These are the "rules" and the "proof" that you are following them.

1. STANDARDS (THE RULES):
o Company Standards: The internal rules set by a company (e.g., "Our sausages
must be 90% meat").
o National Standards (Nigeria):
= SON (Standards Organisation of Nigeria): Sets the minimum technical
standards for all products, from car tyres to bottled water.
= NAFDAC (National Agency for Food and Drug Administration and
Control): Focuses on food and drugs. They inspect factories and test
products to ensure they are safe for consumption.
o International Standards:
= Codex Alimentarius: A global "food code" of standards.
= ISO (International Organization for Standardization): A global body.
ISO 22000 is the specific standard for a "Food Safety Management
System."
2. CERTIFICATION (THE PROOF):
o This is the "certificate" you get from an official body (like NAFDAC or ISO) that

proves your product or factory meets the standard.
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o NAFDAC Number: This number on a product shows it is registered and certified
as safe by NAFDAC. It is a legal requirement to sell processed food in Nigeria.

Evaluation questions

ok =

Differentiate between "Quality Control (QC)" and "Quality Assurance (QA)."
What is "food safety"?

What does "HACCP" stand for?

What is a "Critical Control Point (CCP)"? Give one example.

What is the role of NAFDAC?

Assignment questions

. List and describe the three main types of "hazards" in food production, giving an example

for each.

Explain the HACCP system using a practical example, like making pasteurized milk.
Identify the (1) Hazard, (2) CCP, and (3) Critical Limit.

What is the difference between SON and NAFDAC?

Why is "certification" (like a NAFDAC number) so important for both the consumer and
the producer?

What is the "Codex Alimentarius"?
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WEEK 10: EXPORT OF LIVESTOCK PRODUCTS
TOPIC: INTERNATIONAL MARKETS; TRADE BARRIERS; OPPORTUNITIES
Introduction

Exporting livestock products means selling them to other countries. This is a major way for a
nation to earn foreign currency (e.g., US dollars) and for a business to grow. However,

international trade in food is highly regulated and very difficult.
A. OPPORTUNITIES FOR NIGERIA

1. LEATHER: This is Nigeria's biggest and most successful livestock export. "Red Sokoto
Goat" skin is a world-famous, high-quality, premium product used for luxury goods.
2. SPECIALTY PRODUCTS (ETHNIC MARKET):
o There is a high demand for "niche" products from the Nigerian diaspora (people
living in the UK, USA, etc.).
o Examples: Dried fish, Kilishi, Suya, snail meat, grasscutter meat.
3. OTHERS:
o Casings: Cleaned animal intestines, sold to sausage-makers in Europe.

o Wool/Hair: From sheep and goats.
B. MAJOR TRADE BARRIERS (CHALLENGES)

Why doesn't Nigeria export more (e.g., fresh beef or chicken)? Because of "Trade Barriers,"

which are rules that make trade difficult.

1. SANITARY AND PHYTOSANITARY (SPS) MEASURES:
o This is the number one barrier for food exports.
o "Sanitary" (human/animal health) and "Phytosanitary" (plant health).
o These are rules set by countries (like the EU) to protect themselves from pests and
diseases from other countries.

o Example: The EU will not accept Nigerian beef because:
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= Nigeria is not free from diseases like Foot and Mouth Disease (FMD) or
Peste des Petits Ruminants (PPR).
= There is no national "traceability" system (the ability to trace a piece of
meat from the supermarket back to the specific animal on the specific
farm).
= Abattoir hygiene does not meet their very strict standards.
2. TECHNICAL BARRIERS TO TRADE (TBT):
o These are rules about the product itself, including:
= Labeling: Must be in the correct language, with all ingredients.
= Packaging: Must be made of "food-safe" materials.
* Quality Standards: The product must meet the buyer's quality (e.g., "no
antibiotic residues").
= Certification: The factory must be certified (e.g., ISO 22000, HACCP).
3. DOMESTIC (LOCAL) CHALLENGES:
o Poor Infrastructure: Bad roads (eggs break, milk spoils), poor electricity (the
"cold chain" is broken).
o Inconsistency: Inability to supply a large, consistent quantity and quality. (e.g.,
an EU buyer wants 20 tonnes every month, not just 1 tonne today).
o High Cost of Production: Feed, energy, and transport costs make Nigerian

products too expensive to compete.

Evaluation questions

1. What is Nigeria's most valuable and successful livestock export?
What is an "SPS" measure?
Why is "traceability" important for exporting meat?

Give one example of a "Technical Barrier to Trade" (TBT).

A

What is the "diaspora market"?

Assignment questions
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What is the difference between an "SPS" barrier and a "TBT" barrier? Give an example
of each.

You are a farmer. The EU has banned your beef. Explain three sanitary (SPS) reasons
why your beef was most likely rejected.

What is Nigeria's "domestic challenge" in exporting? Explain how "poor electricity" and
"inconsistency" can stop an export deal.

What are the two biggest opportunity markets for Nigerian livestock products?

What steps would Nigeria need to take to be able to export fresh beef to Europe? (Hint:

Think about disease, traceability, and abattoirs).

56




WEEK 11: REVISION

TOPIC: CONSOLIDATION OF TERM 2 WORK

Introduction

This week is for a comprehensive review of all topics covered this term, focusing on the

processing, preservation, and quality control of livestock products.
A. KEY CONCEPTS REVIEW

e Dairy Tech: Milk hygiene, the "cold chain," pasteurization. The process for Yoghurt
(fermentation with culture), Cheese (coagulation with rennet), and Butter (churning
cream).

e Meat Science: Pre-slaughter (lairage, fasting, anti-mortem). Slaughter (stunning,
sticking). Dressing (dehiding vs. scalding, evisceration, post-mortem).

e Preservation: Chilling, freezing, drying (Kilishi), curing (nitrates), and canning.

o Hides & Skins: Tanning (the conversion of collagen). Veg-Tan (plants, slow) vs.
Chrome-Tan (chromium, fast).

e Egg Tech: Quality (candling, air cell). Preservation (refrigeration, oiling). Processing
(liquid, powdered).

e QC & Export: HACCP (CCPs, limits). Certification (NAFDAC, SON, ISO). Trade
Barriers (SPS, TBT).

B. PRACTICE QUESTIONS

e A session dedicated to answering past SSCE questions (theory and objectives) related to

all topics covered this term.
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SS3 LIVESTOCK FARMING LESSON NOTES

THIRD TERM

WEEK 1: FARM MECHANIZATION IN LIVESTOCK

TOPIC: EQUIPMENT USED IN HOUSING, FEEDING, AND MILKING

Introduction

"Mechanization" is the use of machinery and equipment to make farm work faster, more efficient,
and less physically demanding. As livestock farms grow larger (moving from subsistence to
commercial scale), mechanization becomes essential for profitability and managing a large

number of animals.

A. DEFINITION OF FARM MECHANIZATION

Farm mechanization in livestock farming refers to the application of engineering principles and
the use of machinery to carry out tasks associated with animal production. This replaces manual

labour (e.g., hand-milking, hand-feeding) with machine power.

B. EQUIPMENT USED IN HOUSING

The goal of housing equipment is to maintain a clean, comfortable, and healthy environment

with minimal labour.

1. VENTILATION SYSTEMS:
o Fans and Vents: In large, enclosed poultry or pig houses, automated fans and air
inlets are crucial. They remove harmful gases (like ammonia), control temperature
(prevent heat stress), and bring in fresh air.
o Cooling Pads: Used with fans in hot climates. Water is dripped over a cardboard
pad, and fans pull the hot outside air through the wet pad, which cools the air
(evaporative cooling).

2. WASTE MANAGEMENT EQUIPMENT:
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o Manure Scrapers: In dairy or cattle barns, these can be automated scrapers that
move along the floor aisles, pushing manure into a collection pit.

o Slurry Pumps: Used to pump liquid manure (slurry) from collection pits to a
biodigester or storage lagoon.

3. ANIMAL HANDLING EQUIPMENT:

o Crates: (e.g., farrowing crates for pigs, handling crates for cattle). These restrict
animal movement for safety during procedures like vaccination, Al, or while
giving birth.

o Head Gates: A mechanism at the end of a race (chute) that safely holds a cow's

head still.
C. EQUIPMENT USED IN FEEDING
This is often the most labour-intensive part of farming, so mechanization has a huge impact.

1. FEED PROCESSING EQUIPMENT:
o Feed Mill: A machine that grinds raw ingredients (like maize, soya) and mixes
them according to a formula to produce complete animal feed.
o Grinders (Hammer Mills): Specifically for grinding grains into a smaller
particle size.
2. FEED DISTRIBUTION EQUIPMENT:
o Feed Augers (Screw Conveyors): A large, rotating screw inside a tube, used to
move feed from a large storage silo into the animal house.
o Automated Chain Feeders: Common in large poultry houses. A chain moves
through a trough, pulling a continuous supply of feed along.
o Automatic Feed Dispensers: In modern dairy or pig farms, each animal may
have an electronic tag. When it enters a feeding station, a computer reads the tag

and dispenses the exact pre-programmed amount of feed for that specific animal.
D. EQUIPMENT USED IN MILKING (DAIRY MECHANIZATION)

This is the most common form of mechanization in the dairy industry.
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1. BUCKET MILKING SYSTEM:

O

o

o

O

@)

The simplest machine system.

A single "cluster" (with four teat cups) is attached to the cow's udder.

A vacuum pump creates a pulsating suction that draws milk.

The milk is collected in a stainless steel bucket attached to the milking unit.

The farmer then manually carries the bucket to a central collection tank.

2. PIPELINE MILKING SYSTEM:

o

@)

O

Used in larger farms with a dedicated "milking parlour."

The cows walk into the parlour and are milked at stalls.

The milking clusters are attached, but the milk is nof collected in a bucket.
It is drawn by vacuum through a permanent network of stainless steel pipes
directly to a large, refrigerated "bulk tank" in the milk room.

This is more hygienic (milk is not exposed to air) and saves labour.

Evaluation questions

A o

What is farm mechanization?

List two types of equipment used for housing and one purpose for each.
What is the difference between a feed grinder and a feed mixer?

What is an "automated chain feeder," and where is it commonly used?

Differentiate between a "bucket milking system" and a "pipeline milking system."

Assignment questions

1. Explain the importance of "ventilation" in a large, modern poultry house and describe

two pieces of equipment used to achieve it.

2. What are the advantages of using a pipeline milking system over hand-milking? (List at

least four).

3. What is a "feed auger"? Draw a simple diagram to show how it works.

4. "Mechanization replaces manual labour." Discuss one positive and one negative social

effect of this.
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5. Research and describe what a "TMR (Total Mixed Ration) wagon" is and its function on

a large dairy farm.
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WEEK 2: ICT IN LIVESTOCK FARMING

TOPIC: DIGITAL TOOLS; RECORD SYSTEMS; PRECISION LIVESTOCK
FARMING

Introduction

Information and Communication Technology (ICT) is the use of digital tools (computers,
smartphones, software, internet) to manage and process information. In livestock farming, ICT is
moving the industry from "guesswork" to "data-driven decisions." This is often called "Smart

Farming."
A. DIGITAL TOOLS AND RECORD SYSTEMS

Traditional record-keeping (pen and paper) is slow, difficult to analyse, and can be easily lost.

Digital tools solve this.

1. FARM MANAGEMENT SOFTWARE:
o These are apps (on a phone or computer) designed for farmers.
o Functions:
= Animal Records: Individual animal ID, date of birth, pedigree (family
tree), health history (vaccines, illnesses).
* Production Records: Milk yield per cow per day, egg-laying percentage,
weight gain (growth rate).
= Reproduction Records: Dates of Al heat cycles, pregnancy checks,
expected birth dates.
= Financial Records: Tracking costs (feed, drugs) and income (sales) to
automatically calculate profitability.
2. MOBILE TECHNOLOGY:
o Smartphones: Allow farmers to enter records directly from the field or pen.
o SMS/WhatsApp: Used to get market price information, weather alerts, or consult
with an extension officer/vet.

3. SPREADSHEETS:
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o Simple tools like Microsoft Excel or Google Sheets are a powerful first step. A

farmer can create tables to track feed consumption, mortality, or expenses.
B. PRECISION LIVESTOCK FARMING (PLF)

This is the most advanced use of ICT. PLF uses technology to monitor and manage each
individual animal in real-time. The goal is to maximize the health, welfare, and productivity of

every animal.

1. ELECTRONIC IDENTIFICATION (EID):
o Electronic Ear Tags / RFID Tags: These are tags with a small microchip.
o A farmer can use a "wand" (scanner) to instantly pull up the animal's entire life
history on a smartphone.
o They also allow for "automatic" data collection (e.g., an automatic feeder or
milking machine scans the tag).
2. SENSORS AND WEARABLE TECHNOLOGY:
o Pedometers/Accelerometers (Activity Monitors): These are worn as a collar or
leg band. They track how much an animal is walking.
= Benefit 1 (Health): A cow that stops walking (is lethargic) is probably
sick before she shows visible symptoms. The system alerts the farmer.
= Benefit 2 (Reproduction): A cow in "heat" (estrus) becomes restless and
walks much more. The system alerts the farmer that she is ready for Al
o Smart Collars/Boluses: Some sensors can be worn as a collar or sit in the
animal's stomach (a "rumen bolus") to monitor temperature, pH, and movement in
real-time.
3. DRONES (UNMANNED AERIAL VEHICLES - UAVS):
o In large cattle or sheep ranches with huge pastures, drones are used to:
= Monitor pasture quality and health.
» Find and count animals without having to ride a horse or drive.

= Check on water troughs and fences.

Evaluation questions
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What does "ICT" stand for?

List three functions of farm management software.
What is "Precision Livestock Farming" (PLF)?
What is an "Electronic Ear Tag" (EID)?

A

How can an "activity monitor" (pedometer) help a farmer detect (a) sickness and (b) heat?

Assignment questions

1. "ICT moves farming from guesswork to data-driven decisions." Explain this statement
using the example of a poultry farmer tracking feed conversion.

2. What are the advantages of using a digital record system (like an app) over a traditional
paper notebook?

3. Describe two different uses for drones in managing a large cattle ranch.

4. What is an "electronic ear tag" (EID)? Explain how it works with an automatic feeder to
implement "precision feeding."

5. Imagine you are a dairy farmer. What are the three most important pieces of data you

would want to record for each of your cows every day?
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WEEK 3: FARM MANAGEMENT SIMULATION

TOPIC: PLANNING AND BUDGETING EXERCISES

Introduction

This week is a practical, in-class exercise. We will apply the business knowledge from Term 1
(Weeks 8, 9, 10) to a real-world scenario. A farm simulation is a "pen and paper" exercise where
you make all the decisions (what to farm, how much to spend, what to sell for) and calculate

your potential profit or loss before you spend any real money.

A. THE SCENARIO

o Enterprise: A small-scale Broiler Chicken Farm.
e Goal: To raise 100 broiler chickens from Day-Old-Chicks (DOCs) to market weight (at
6 weeks).

o Task: To create a simple budget (Financial Plan) for one production cycle.

B. STEP 1: CALCULATING START-UP COSTS

These are "one-time" costs. We will assume you already have the land and a simple pen

(housing). We are just budgeting for the equipment.

e Equipment Budget: | Item | Quantity | Unit Cost (¥) | Total Cost ) | | :--- | === | :--- | :--
- | | Feeders (Tube/Hanging) | 4 | 2,500 | 10,000 | | Drinkers (Fount/Bell) | 4 | 2,000 | 8,000
| | Charcoal Pot / Brooder | 1 | 3,000 | 3,000 | | Kerosene Lamp | 1 | 1,500 | 1,500 | | Total
Start-Up Costs | | | N22,500 |

Note: These costs are "fixed" and will be used for many cycles. For a true business plan, you

would "depreciate" this cost over time.

C. STEP 2: CALCULATING OPERATING COSTS (RUNNING COSTS)

These are the costs for this one cycle of 100 birds.
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e Assumptions:
o DOCs cost ¥800 each.
o Each bird will eat ~4kg of feed in 6 weeks.
o Total feed needed = 100 birds * 4kg/bird = 400kg = 16 bags (at 25kg/bag).
o Average feed cost = ¥10,000 per bag.
o Mortality (death loss) = 5% (so 5 birds will die, 95 will be sold).
e Operating Budget (100 Birds):

Item Quantity | Unit Cost (N¥) | Total Cost (N)
1. Stock

Day-0Old Chicks (DOCs) 100 800 80,000
2. Feed

Broiler Starter (bags) 6 10,000 60,000
Broiler Finisher (bags) 10 10,000 100,000
3. Health & Utilities

Vaccines & Drugs 1 lot 5,000 5,000
Wood Shavings (Bedding) 1 lot 3,000 3,000
Charcoal (for brooding) 1 lot 2,000 2,000
4. Labour & Transport

Transport (chicks, feed) 1 lot 5,000 5,000
Labour (self-paid) 1 lot 10,000 10,000
TOTAL OPERATING COSTS (A) N265,000

D. STEP 3: CALCULATING REVENUE AND PROFIT

e Assumptions:
o  Wesell 95 birds (100 - 5% mortality).
o Average market weight = 2.0 kg.
o Sale price = N¥2,000 per kg.

e Revenue Projection:
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o Total weight to sell =95 birds * 2.0 kg/bird = 190 kg.
o Total Revenue = 190 kg * :2,000/kg = %380,000 (B)
o Profit Calculation:
o Profit = Total Revenue (B) - Total Operating Costs (A)
o Profit =¥380,000 - :%265,000
o Profit=%115,000

Evaluation questions

What is the purpose of a farm management simulation?
Differentiate between "Start-up Costs" and "Operating Costs."
In our simulation, what was the single biggest operating cost?

Why did we budget for 100 chicks but only budget to se// 95? What is this called?

A o

Based on our simulation, what is the profit per bird? (Total Profit / Birds Sold).
Assignment questions

1. Using the simulation numbers: (a) What is the total cost to raise one bird? (Total
Operating Cost / 100 birds). (b) What is the total revenue from one bird? (Total Revenue
/ 95 birds).

2. Re-calculate the profit if the cost of feed increases to 312,000 per bag. (Show your new
Total Operating Cost and new Profit).

3. Re-calculate the profit (from the original) if the sale price drops to ¥1,800 per kg.
(Show your new Total Revenue and new Profit).

4. List three "Operating Costs" that were not included in our simple simulation but could be
important in a real business (e.g., pen repairs, water bills, etc.).

5. Create a simple budget (Operating Costs, Revenue, Profit) for a 1-year project of rearing
5 goats. (You will need to research the cost of weaner goats, feed, and the sale price of a

mature goat).
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WEEK 4: FIELD WORK
TOPIC: PRACTICAL VISITS TO LIVESTOCK FARMS AND PROCESSING PLANTS
Introduction

This week, theoretical classwork is replaced by practical, on-site learning. The goal is to visit
established livestock farms (e.g., poultry, dairy, or piggery) and/or processing plants (e.g.,

abattoir, dairy, feed mill) to see the concepts we have studied in action.
A. OBJECTIVES OF THE FIELD TRIP

1. To observe real-world application of livestock management practices.

2. To see farm mechanization (Week 1) and ICT tools (Week 2) in use.

3. To understand the practical challenges (e.g., biosecurity, waste management) that farmers
face.

4. To observe processing and quality control (Term 2) in person.

5. To ask questions and learn from experienced farm managers and entrepreneurs.
B. CONDUCT DURING THE VISIT

o Safety First: Farms and factories have dangers (machines, large animals). Listen to the
guide and do not touch anything unless permitted.

e Biosecurity: You are a major risk! Do not wear shoes you have worn on another farm.
Follow all biosecurity rules, such as stepping in foot-dips or wearing plastic boots.

e Professionalism: You are representing your school. Be punctual, polite, and show
genuine interest.

e Ask Good Questions: Don't ask "how much profit do you make?" Ask "what is your

biggest challenge?" or "what biosecurity measures do you use?"
C. FIELD TRIP REPORT (TEMPLATE)

Each student must write a report on the visit. This will be graded.
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1. Introduction:

o Name of the Farm/Plant:

o Location:

o Date of Visit:

o Main Enterprise: (e.g., "Dairy processing," "Broiler production," "Feed milling").

2. Observations - Technology & Management:

o  What type of housing/buildings were used?

o What mechanization did you see? (e.g., Milking machines, automated feeders,
feed mill).

o What ICT or record-keeping systems did they use?

o What biosecurity measures were in place? (e.g., Fencing, foot-dips, visitor logs).

3. Observations - Processing & QC (if applicable):

o What products were being made? (e.g., Yoghurt, frozen chicken, leather).

o What quality control or food safety steps did you observe? (e.g., Vets, HACCP,
NAFDAC number).

4. Challenges:

o Based on your observation and discussion with the staff, what is the biggest
challenge this business faces? (e.g., Cost of feed, poor electricity, government
policy).

5. Conclusion:

o What was the single most important thing you learned from this visit?

Evaluation questions

(These will be answered after the field trip)

wok w b=

What was the name of the farm/plant we visited?
What was its main livestock enterprise?

What was one piece of mechanization you saw in use?
What was one biosecurity measure you observed?

What was the biggest challenge the manager said they face?
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Assignment questions

1. Complete your "Field Trip Report" based on the template in section C. (This is the main
assignment for the week).

2. Compare one practice you saw at the farm with what we learned in the textbook. Was it
the same or different? Explain.

3. If you were the manager of the farm, what one thing would you invest in to improve the
business? (e.g., better technology, more staff, different feed).

4. Describe the "value chain" for the business you visited. (What are their "inputs" and
where do their "products" go?).

5. Write a short "Thank You" note to the farm manager for hosting your class.
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WEEK 5: MIDTERM TEST

This week is for the midterm test, which will cover all content from Weeks 1-4.

e Topics: Farm Mechanization, ICT in Livestock, Farm Management Simulation

(Budgeting), and questions related to the field trip.
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WEEK 6: PROJECT WORK
TOPIC: STUDENTS EMBARK ON SUPERVISED LIVESTOCK PROJECTS

Introduction

This is the start of your final SS3 project. The goal is to apply all the knowledge you have gained
over the last three years (production, health, business) to a small, practical, and "hands-on"

livestock project. You will be supervised by your teacher.
A. PROJECT SCOPE

e Duration: The project will run from this week until Week 8 (Presentation).

e Scale: The project must be small-scale and manageable (either as an individual or in
small groups).

e Supervision: You must check in with your supervisor weekly to report progress and
challenges.

e THE MOST IMPORTANT PART: RECORD KEEPING. Your final grade will
depend more on your records than on your profit. You must keep a detailed "Project

Notebook."
B. SUGGESTED PROJECT IDEAS
You can choose one of the following (or propose your own):

1. Practical Production Project (Group):
o "Micro-Broiler Farm': A group manages 10-20 broiler chicks from Day 1 to 6
weeks. You must record all costs, feed intake, weekly weights, and any mortality.
o "Goat/Sheep Fattening': A group buys 1-2 young goats, "fattens" them (feeds
them well) for 8-12 weeks, and records all costs and weight gain.
2. Business & Survey Project (Individual):
o "Feed Price Survey": Visit 5 different feed stores in your local area. Record the
prices for different types of feed (e.g., Broiler Starter, Layer Mash, Pig Grower).
Analyse the data: Which brand is cheapest? Which is most expensive?
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""Abattoir Value Chain": Visit a local abattoir. Interview (with permission) 3-4
different people: the butcher, the person who sells the hide/skin, and the person
who sells "offal." Map out the value chain and the money flow.

"Wara Production": Produce a batch of Wara (cheese) using traditional
methods. Record your costs (milk, coagulant) and your yield (how much Wara

and whey from 5 litres of milk).

3. Construction Project (Group):

o

"Build a Rabbit Hutch / Snail Pen'': Design and build a functional, low-cost
rabbit hutch or snail pen using locally available materials (wood, bamboo, wire

mesh). You must submit the design, list of materials, and total cost.

C. THE PROJECT NOTEBOOK (LOGBOOK)

This is your "Book of Records." It MUST contain:

e Week 1: Your project proposal (What you are doing and why). Your starting budget.

o Weekly Entries:

o

o

@)

O

o

Date.

Activities performed (e.g., "Gave water," "Bought 1 bag of feed").

Financial Record: Every kobo spent (e.g., "Feed: -%10,000") and any income.
Production Record: Feed consumed, weight gained, eggs collected, mortality.

Challenges: (e.g., "One bird looks sick," "Price of feed increased").

Evaluation questions

1. What is the main purpose of the final project?

A

What is the most important part of the project that will be graded?
Name one "Practical Production Project" idea.
Name one "Business & Survey Project" idea.

What 5 things must be in your "Project Notebook"?

Assignment questions
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. Form your project groups (if applicable).
. Write a 1-page "Project Proposal" for the project you have chosen. It must include:

o Project Title

o Group Members

o Project Goal/Objective

o List of materials needed

o A simple starting budget.
(For production projects): Set up your "Project Notebook" and make your first entry
(buying your stock/materials).
(For survey projects): Write the 5-10 questions you plan to ask in your survey/interview.
(For construction projects): Draw a detailed plan/design of the hutch/pen you plan to

build, with measurements.
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WEEK 7: MIDTERM BREAK

o Students are expected to continue working on their projects (e.g., daily feeding and

record-keeping) during the break.
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WEEK 8: PRESENTATION OF PROJECTS

TOPIC: CLASS PRESENTATIONS OF FINDINGS AND EXPERIENCES

Introduction

This week, you will present your project findings to the class. This is a chance to share your
successes, your challenges, and what you learned. The presentation should be professional, data-

driven (based on your records), and concise (e.g., 10 minutes per group).

A. PRESENTATION STRUCTURE

Your presentation should follow this simple structure:

1. INTRODUCTION:
o Your project title.
o Your objectives (What did you #ry to do?).
2. METHODOLOGY:
o What did you do? (e.g., "We bought 10 chicks," or "We surveyed 5 feed stores").
o What was your starting budget?
3. RESULTS & FINDINGS (THE "DATA"):
o This is the most important part. Show your records.
o For Production Projects: Show your financial sheet (Total Cost vs. Total
Revenue), your Feed Conversion Ratio (FCR), mortality rate, and final profit/loss.
o For Survey Projects: Show your data in a table or chart (e.g., "Price of Starter
Feed - Store A vs. Store B").
o For Construction Projects: Show the final product (or photos) and your final
cost of materials.
4. CHALLENGES:
o Be honest. What went wrong? (e.g., "We had high mortality," "Feed was more
expensive than we budgeted," "The abattoir owner was not cooperative").
5. CONCLUSION & RECOMMENDATIONS:
o What did you /earn?
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o What would you do differently next time?

o What is your recommendation? (e.g., "We recommend Brand X feed because it is
the cheapest," or "Broiler farming is profitable, but high feed cost is the biggest
risk").

B. GRADING

You will be graded on:

The Project Notebook (40%): How detailed, accurate, and complete are your records?
The Presentation (30%): How clearly did you present your findings? Did you use data?
The Final Outcome (30%): Did you achieve your objective? (e.g., Did you raise the
birds, complete the survey, or build the hutch?). Note: Making a "profit" is not required,

but understanding why you made a loss (and having the records to prove it) is.

Evaluation questions

A o e

What are the 5 main sections of the project presentation?

Which section is the most important and should be based on your logbook?

Why is it important to be honest about your "Challenges"?

What three things will you be graded on?

What is a "Feed Conversion Ratio" (FCR)? (Hint: Total feed eaten / Total weight gained).

Assignment questions

Finalize and submit your Project Notebook (Logbook) for grading.

Prepare your 10-minute class presentation (e.g., on posters or simple PowerPoint slides).
(For Production Projects): Calculate your final Profit/Loss and your Feed Conversion
Ratio (FCR).

Write a 1-paragraph "Conclusion" for your project. What was the single most valuable
lesson you learned?

Write one "Recommendation” to a future SS3 student who wants to do the same project

next year.
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WEEK 9: CAREER OPPORTUNITIES IN LIVESTOCK

TOPIC: EXTENSION OFFICER, VETERINARY SERVICES, AGRIBUSINESS,
PROCESSING

Introduction

A degree or qualification in Animal Science/Livestock Farming opens up a vast range of career

paths, not just in "farming." The livestock "value chain" (from input to plate) requires scientists,

managers, marketers, health professionals, and entrepreneurs.

A. CAREERS IN PRODUCTION

Farm Manager: The "boss" of the farm. Manages the day-to-day operations, staff,
budgets, and production targets.

Animal Breeder / Geneticist: Works on improving animal breeds (e.g., via AL, ET, or
selective breeding).

Animal Nutritionist: Formulates animal feeds for feed companies or large farms,

balancing cost and nutritional requirements.

B. CAREERS IN ANIMAL HEALTH

Veterinarian (Vet Doctor): A highly trained professional (requires a DVM degree) who
diagnoses, treats, and prevents diseases in animals.

Veterinary Technician / Animal Health Technologist: The "nurse" of the animal world.
Works under a vet to give vaccinations, draw blood, assist in surgery, and manage farm

biosecurity.

C. CAREERS IN AGRIBUSINESS (COMMERCE)

Agribusiness is the "business" side of agriculture.
Feed Sales & Marketing: Working for a feed company (e.g., TopFeed, Olam) to sell and

market feed.
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Pharmaceuticals/Equipment Sales: Working for a company that sells veterinary drugs,
vaccines, or farm equipment.
Agricultural Finance: Working in a bank (e.g., Bank of Agriculture) as a loan officer,

evaluating farm business plans.

D. CAREERS IN PROCESSING & QUALITY CONTROL

Abattoir Manager: Manages the operations of a slaughterhouse, focusing on hygiene
and efficiency.

Quality Control (QC) Officer: Works in a processing plant (e.g., dairy, abattoir) to test
products, enforce HACCP rules, and ensure food safety.

Butcher / Meat Scientist: A skilled professional who cuts carcasses and processes meat

into products (sausages, bacon, etc.).

E. CAREERS IN THE PUBLIC SECTOR (GOVERNMENT) & RESEARCH

Agricultural Extension Officer: A civil servant who acts as the /ink between
researchers/government and the local farmers. They visit farms, teach new techniques,
and report disease outbreaks.

Researcher: Works at a university or a research institute (like NAPRI - National Animal
Production Research Institute) to develop new technologies, breeds, and farming systems.
Civil Servant: Working in the Ministry of Agriculture to develop and implement

government policy.

Evaluation questions

A

What is the role of an Animal Nutritionist?

What is the difference between a Veterinarian and a Vet Technician?
What is an "Agricultural Extension Officer"?

What does "NAPRI" stand for?

List two careers in "Agribusiness."

Assignment questions
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Of all the careers listed, which one do you find most interesting, and why?

. Explain the role of a "Quality Control Officer" in a milk processing plant.

. Differentiate between the job of a "Farm Manager" (Production) and an "Extension
Officer" (Public Sector).

. Why is "Agribusiness" (e.g., feed sales, finance) just as important as "Farming"
(production)?

. Research the requirements to become a Veterinarian in Nigeria (e.g., what degree, how

many years of study).
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WEEK 10: FINAL PREPARATIONS FOR EXTERNAL EXAMS

TOPIC: WAEC/NECO SYLLABUS REVISION

Introduction

This week, we begin our final, intensive review for the external SSCE exams. We will focus on

the entire 3-year syllabus, with a special emphasis on frequently tested, high-value topics.

A. STRUCTURE OF THE EXAM (RECAP)

e Paper 1 (Objectives): Multiple-choice questions (e.g., 50 questions, 1 hour).
o Paper 2 (Theory/Essay): Requires detailed written answers (e.g., answer 4 out of 6
questions, 2 hours).

o Paper 3 (Practical): Identification of specimens, tools, and data analysis (e.g., 2 hours).

B. "HOT TOPICS" FOR REVISION (HIGHLY TESTED AREAS)

1. RUMINANT & NON-RUMINANT DIGESTION (S§1)

e You must be able to draw and label the digestive tract of a bird (poultry).
e You must be able to draw and label the 4-chamber stomach of a ruminant (Rumen,

Reticulum, Omasum, Abomasum) and know the function of each.

2. NUTRITION (S§51/852)

e 6 Classes of Nutrients: (Carbs, Fats, Proteins, Vitamins, Minerals, Water) and their
functions.

« Rations: Definitions of "Balanced Ration," "Maintenance Ration," "Production Ration."

e Feed Conversion Ratio (FCR): Know the formula (FCR = Total Feed Consumed / Total
Weight Gained).

3. REPRODUCTION & BREEDING (SS2 & TERM 1)

o Definitions: Estrus, Gestation Period, Lactation, Colostrum.
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o Biotechnology: Know the definitions, advantages, and disadvantages of Al, ET, and
Cloning.
e Breeding Systems: Inbreeding vs. Crossbreeding; Hybrid Vigour.

4. ANIMAL HEALTH (SS2)

o Diseases: You must know the Causative Agent (virus, bacteria, or fungus) and /-2 key
symptoms/prevention for major diseases.
o Poultry: Newcastle (virus), Gumboro (virus), Coccidiosis (protozoa).
o Cattle: Trypanosomiasis (protozoa, tsetse fly), Anthrax (bacteria).
o General: Foot and Mouth Disease (virus).

o Parasites: Ticks (external) vs. Tapeworms (internal).
5. PROCESSING & BUSINESS (TERM 2 & 3)

e Milk: Pasteurization, Yoghurt (fermentation), Cheese (rennet).
e Meat: Humane slaughter (stunning, sticking), Preservation (curing, smoking, freezing).

o Business: Simple budgeting, "Operating Costs" vs. "Start-up Costs."
Evaluation questions

What is the function of the "gizzard" in a chicken?
What is the "Abomasum" often called, and why?
What is "Colostrum," and why is it vital?

What is the formula for FCR?

A o e

What is the causative agent of Newcastle disease?

Assignment questions

1. Draw and label the digestive system of a poultry bird.
2. Draw and label the four-chamber stomach of a cow.
3. Create a table for 5 major livestock diseases. Columns: (Disease Name), (Causative

Agent), (Species Affected), (Key Symptom).
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4. Go through a WAEC/NECO past question paper. Answer all questions related to
"Nutrition" and "Reproduction."

5. Define "Pasteurization," "Homogenization," and "Fermentation" in dairy technology.
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WEEK 11: GENERAL REVISION

o This week is dedicated to reviewing all WAEC/NECO past questions (Objectives, Theory,
and Practical) from the last 5-10 years.
e Focus on "keyword" definitions and practicing diagrams.

o Final review of all practical specimens (tools, feed ingredients, parasites).
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