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Course code: AGE 403
Course title: Livestock Health Education

Course credit load: 2 Units

Series 1: Principles of Livestock Health

« Part 1.1: Foundations of Livestock Health
o Sub Part 1.1.1: Meaning and scope of livestock health
o Sub Part 1.1.2: Indicators of health and disease
o Sub Part 1.1.3: Factors affecting livestock health
« Part 1.2: Aetiology and Disease Causation
o SubPart 1.2.1: Concept of aetiology
o Sub Part 1.2.2: Infectious causes of disease
o Sub Part 1.2.3: Non-infectious causes of disease
. Part 1.3: Veterinary Care and Preventive Medicine
o Sub Part 1.3.1: Role of veterinary services
o / SubPart 1.3:2: Principles of preventive medicine
o Sub Part 1.3.3: Health monitoring programmes
« Part 1.4: Reproduction Management and Surveillance
o~ Sub Part 1.4.1: Reproductive health management
o Sub Part 1.4.2: Disease surveillance systems

o Sub Part 1.4.3: Eradication programmes
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Introduction

Livestock health underpins the productivity and profitability of all animal production systems,
whether poultry, cattle, sheep, goats, pigs, or rabbits; a healthy animal converts feed efficiently,
reproduces successfully, and produces marketable products, while a diseased or stressed animal
does none of these well. AGE 403 introduces the principles of livestock health that apply across
these species, building toward the hygiene, housing, disease classification, and waste

management topics of the remaining Series.

This opening Series covers the meaning and scope of livestock health and the indicators used to

recognise it; the concept of aetiology and the infectious and non-infectious causes of disease; the
role of veterinary care and preventive medicine; and the principles of reproduction management,
disease surveillance, and eradication programmes. This foundation supports the detailed hygiene,

housing, and disease topics covered in Series 2 through 4.

Series Learning Outcomes

Upon completing this Series; you should be able to:

e SLO 1.1 explain the meaning, scope, and indicators of livestock health, and the factors affecting
it (Linked to Part 1.1),

e SLO 1.2 explain the concept of aetiology and distinguish infectious from non-infectious disease
causes (Linked to Part 1.2),

o [ SLO 1.3 describe the role of veterinary care, preventive medicine, and health monitoring
programmes (Linked to Part 1.3), and

o SLO 1.4 explain reproduction management, disease surveillance, and eradication programmes
(Linked to Part 1.4).
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1.1 Foundations of Livestock Health

1.1.1 Meaning and scope of livestock health

Livestock health refers to the overall physical, physiological, and behavioural wellbeing of an
animal, encompassing not merely the absence of disease but the positive state of normal growth,
reproduction, and production performance appropriate to the animal age, breed, and
physiological stage. Livestock health education, the subject of this course, covers the principles
of disease causation, prevention, and control across poultry, cattle, sheep, goats, pigs, and
rabbits, recognising that while each species has specific health concerns, many underlying

principles of disease transmission, hygiene, and management apply broadly across species.

The scope of livestock health work spans individual animal care (veterinary diagnosis and
treatment) and herd/flock-level management (preventive programmes, environmental control,
and biosecurity), with modern livestock health practice increasingly emphasising the herd-level
preventive approach over reactive individual treatment, since prevention generally proves more

cost-effective and welfare-positive than treating disease after it occurs.

Fill in the blank: Livestock health refers to the averall physical, physiological, and behavioural

of an animal, encompassing more than just the absence of disease.
1.1.2 Indicators of health'and disease

Healthy animals typically display bright, alert behaviour; normal appetite and water intake; a
clean, smooth coat or feather condition; normal body temperature, pulse, and respiration rate for
the species; and age-appropriate growth or production performance (weight gain, milk yield, egg
production). Deviation from these baseline indicators is often the earliest sign that an animal may

be unwell, even before a specific disease can be identified.

Common general disease indicators include depression/dullness, reduced appetite or feed refusal,
abnormal discharge (nasal, ocular, or other), changes in faecal consistency, abnormal posture or

gait, and a measurable drop in production (milk yield, weight gain, or egg output); recognising
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these early warning signs supports prompt intervention before disease progresses to a more

severe or harder-to-treat stage.

Fill in the blank: Common general disease indicators include depression, reduced appetite,

abnormal discharge, and a measurable in production such as milk yield or weight gain.
1.1.3 Factors affecting livestock health

Genetic factors (breed-specific disease resistance or susceptibility) and nutritional factors
(deficiencies or imbalances in energy, protein, vitamins, or minerals weakening immune function
and overall resilience) both substantially influence baseline animal health and disease
susceptibility, alongside the environmental factors (housing, temperature, ventilation, stocking
density, covered further in Series 2 and 3) that determine the level of stress and pathogen

exposure an animal experiences.

Management factors (handling practices, biosecurity, vaccination programmes) and the presence
of infectious or parasitic agents themselves (Part 1.2) interact with these genetic, nutritional, and
environmental factors to determine actual health outcomes; this multi-factorial view of livestock
health, recognising that disease rarely results from a single isolated cause, underpins the

integrated management approach emphasised throughout this course.

Fill in the blank: factors, deficiencies or imbalances in energy, protein, vitamins, or
minerals, weaken.immune function and overall resilience, influencing livestock disease

susceptibility.
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ANIMAL HEALTH INDICATOR COMPARISON CHART
(HEALTHY VS UNHEALTHY)
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Figure 1.1: Foundations of livestock health

Pilot questions 1.1

Name three indicators of a healthy animal.

o~ w DN

1.2 Aetiolegy and Disease Causation

1.2.1 Concept of aetiology

Name four factors affecting livestock health.

HEALTHY VS UNHEALTHY ANIMAL INDICATOR COMPARISON CHART
AND FACTORS AFFECTING LIVESTOCK HEALTH DIAGRAM
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Define livestock health and explain why.it covers more than the absence of disease.

Name three general indicators that an animal may be unwell.

Explain whydivestock health-is described as multi-factorial.

Aetiology is the study of the causes of disease, seeking to identify the specific agent or

combination of factors responsible for a given disease condition; accurate aetiological diagnosis

(correctly identifying the cause) is the essential first step before effective treatment, prevention,

-

L S

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER

INSTITUTION STUDENTS



or control measures can be designed, since the correct response to a viral disease differs

fundamentally from the correct response to a nutritional deficiency or parasitic infestation.

Diseases are broadly classified by aetiology into infectious diseases (caused by living pathogenic
organisms capable of transmission between animals, Part 1.2.2) and non-infectious diseases
(caused by nutritional, genetic, toxic, traumatic, or metabolic factors not transmissible between
animals, Part 1.2.3), a fundamental distinction that shapes the entire approach todisease

prevention and control covered throughout this course.

Fill in the blank: is the study of the causes of disease, seeking to identify the specific
agent or combination of factors responsible for a given disease condition.

1.2.2 Infectious causes of disease

Viruses (very small infectious agents requiring host cells to replicate, generally not responsive to
antibiotic treatment, and often controlled primarily through vaccination) cause many
economically significant livestock diseases; bacteria (single-celled microorganisms, often
treatable with appropriate antibiotics, though antibiotic resistance is an increasing concern) cause

a wide range of livestock diseases affecting various body systems.

Fungi (causing diseases such as ringworm and certain respiratory or systemic mycoses,
particularly under damp, unsanitary conditions) and parasites (organisms living on or within a
host animal, deriving nutrients at the host expense, ranging from external parasites such as mites,
ticks, and lice to internal parasites such as worms and protozoa) complete the major categories of
infectious disease agents, each requiring different diagnostic and control approaches.

Fill in'the blank: are very small infectious agents requiring host cells to replicate,
generally not responsive to antibiotic treatment, and often controlled primarily through

vaccination.
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1.2.3 Non-infectious causes of disease

Nutritional causes (deficiencies, excesses, or imbalances of energy, protein, vitamins, or
minerals) produce specific deficiency diseases (such as rickets from calcium/vitamin D
deficiency) as well as more general effects on growth, reproduction, and immune competence;
genetic causes (inherited defects or breed-specific predispositions to certain conditions) represent
another non-infectious disease category requiring breeding-level rather than treatment-level

intervention.

Toxic causes (poisoning from plants, chemicals, mycotoxins in spoiled feed, or excessive
mineral/drug intake), traumatic causes (physical injury from accidents, fighting, or poor
handling), and metabolic causes (disorders of normal body chemistry, often associated with the
high physiological demands of pregnancy, lactation, or rapid growth, examined further for dairy
cattle in Series 4) together complete the major non-infectious disease categories.

Fill in the blank: causes of disease include poisoning from plants, chemicals,

mycotoxins in spoiled feed, or excessive mineral/drug intake.

INFECTIOUS DISEASE AGENT DIAGRAM AND NON-INFECTIOUS DISEASE CAUSE DIAGRAM
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Figure 1.2: Aetiology and disease causation
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Pilot questions 1.2

Define aetiology and explain why accurate aetiological diagnosis matters.
Distinguish between infectious and non-infectious disease.
Distinguish between viruses and bacteria in terms of treatment response.

Name two types of parasites affecting livestock.

o > w0 D e

Name three non-infectious causes of disease.

1.3 Veterinary Care and Preventive Medicine

1.3.1 Role of veterinary services

Veterinary services provide diagnosis and treatment of sick animals, preventive health
programmes (vaccination, parasite control, Part 1.3.2), reproductive health services (Part 1.4.1),
and regulatory functions (health certification, disease reporting, meat inspection, Series 4 and 5),
spanning both individual animal clinical care and herd/flock-level population health

management.

In Nigeria, veterinary services are provided through federal and state government veterinary
departments, private veterinary practitioners, and, for some functions, paraveterinary or
community animal health workers extending basic service reach into areas with limited formal
veterinary coverage; farmer access to timely, competent veterinary advice significantly affects
how effectively the disease prevention and treatment principles covered throughout this course

can actually be appliedon individual farms.

Fill in the blank:Veterinary services span both individual animal clinical care and -

level population health management, including preventive programmes and regulatory functions.
1.3.2 Principles of preventive medicine

Preventive medicine aims to avoid disease occurrence rather than simply treating it after the fact,

through vaccination programmes (stimulating immunity against specific diseases before
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exposure), routine parasite control (scheduled deworming and external parasite treatment), good
nutrition (supporting immune competence, Part 1.1.3), and biosecurity practices (preventing

pathogen introduction, covered in depth in Series 5).

Preventive medicine is generally more cost-effective than reactive treatment, since prevention
avoids both the direct costs of treating sick animals and the indirect costs of reduced production,
potential mortality, and disease spread to other animals; this cost-effectiveness principle
underlies the strong emphasis on preventive rather than purely reactive approaches throughout

modern livestock health practice and throughout this course.

Fill in the blank: medicine aims to avoid disease occurrence rather than simply

treating it after the fact, and is generally more cost-effective than reactive treatment.
1.3.3 Health monitoring programmes

Health monitoring programmes involve systematic, regular observation and recording of animal
health indicators (Part 1.1.2), production performance, and disease occurrence at the herd/flock
level, allowing early detection of emerging problems and objective tracking of programme
effectiveness (vaccination coverage, parasite control success) over time rather than relying on

memory or informal impression.

Regular veterinary herd health visits(scheduled rather than purely emergency-driven), record-
based performance review. (similar to the record-keeping principles introduced in related
production courses), and participation in broader disease surveillance systems (Part 1.4.2)
together-constitute a comprehensive health monitoring approach, increasingly recognised as

essential good practice for commercial livestock operations of meaningful scale.

Fill in the blank: Health monitoring programmes allow early detection of emerging problems and
objective tracking of programme effectiveness over time, rather than relying on memory or

informal
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VETERINARY SERVICES STRUCTURE DIAGRAM AND  PREVENTIVE MEDICINE PILLARS DIAGRAM
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Figure 1.3: Veterinary care and preventive medicine
Pilot questions 1.3

Name three functions of veterinary services.
Name three‘providers of veterinary services in Nigeria.
Name four pillars of preventive medicine.

Explain'why preventive medicine is generally more cost-effective than reactive treatment.

o &~ w0 D

Explain the purpose of a health monitoring programme.

1.4 Reproduction Management and Surveillance

1.4:1'Reproductive health management

Reproductive health management aims to maximise successful breeding, pregnancy, and
offspring survival across livestock species, requiring attention to breeding soundness in both
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males and females, appropriate nutrition before and during pregnancy (Part 1.1.3), and timely
identification and management of reproductive disorders (infertility, dystocia/difficult birth, and

other conditions examined for cattle specifically in Series 4).

Good reproductive health management directly supports herd/flock productivity and genetic
improvement, since animals that breed successfully and raise healthy offspring are essential to
both ongoing production (milk, eggs, meat) and the breeding programme decisions (selection,
culling) that shape future herd/flock performance, linking reproductive health management

closely to the broader productivity goals of livestock enterprises.

Fill in the blank: Reproductive health management aims to maximise successful-breeding,

pregnancy, and survival across livestock species.
1.4.2 Disease surveillance systems

Disease surveillance is the ongoing, systematic collection and analysis of health data to detect
disease occurrence patterns, identify emerging threats; and inform appropriate response,
operating at farm, regional, and national levels; effective surveillance requires consistent case
reporting (by farmers, veterinarians, and laboratories) feeding into a coordinated system capable
of recognising patterns across many.individual reports that would not be apparent from any

single farm observation alone.

Passive surveillance (relying on voluntary reporting of observed disease) and active surveillance
(systematic sampling and testing, even in the absence of obvious disease signs, to detect
infection-earlier or confirm disease-free status) both play roles in a comprehensive national
disease surveillance system, with active surveillance particularly important for diseases with

significant trade, public health, or eradication programme implications (Part 1.4.3).

Fill in the blank: surveillance relies on voluntary reporting of observed disease, while

active surveillance involves systematic sampling and testing even without obvious disease signs.
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1.4.3 Eradication programmes

Disease eradication programmes aim to completely eliminate a specific disease from a defined
population or geographic area, typically combining mass vaccination, movement
control/quarantine, surveillance (Part 1.4.2) to confirm disease absence, and, for some diseases;
culling of infected or exposed animals; successful eradication (such as the global eradication of
rinderpest, a major historical livestock disease) demonstrates the potential of well-coordinated,

sustained eradication campaigns.

Eradication programmes require sustained political commitment, adequate funding, and effective
coordination across farmers, veterinary services, and government agencies over a period of
years, since premature relaxation of control measures before a disease is truly eliminated risks
resurgence; ongoing Nigerian and regional efforts against diseases such as peste des petits
ruminants (a major sheep and goat disease).illustrate the practical application of eradication

programme principles.

Fill in the blank: Disease programmes aim to completely eliminate a specific disease
from a defined population or geographic area, requiring sustained commitment and coordination

Oover years.

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS
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Figure 1.4: Reproduction management, surveillance, and eradication
Pilot questions 1.4

Explain the goal of reproductive health management.
Define disease surveillance and state its purpose.
Distinguish between passive and active surveillance.

A 0 np e

Define disease eradication and name two measures typically combined in an eradication
programme.

5. Name one historically eradicated livestock disease.
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Series Summary

This Series examined livestock health as the physical, physiological, and behavioural well-
being of animals, not merely the absence of disease. Health may be assessed through
behaviour, appetite, coat condition, growth, reproduction, and production performance. It is
influenced by genetics, nutrition, environment, and management. Aetiology is the study of
disease causes, which may be infectious, such as viruses, bacteria, fungi, and parasites, or non-
infectious, such as nutritional deficiencies, genetic disorders, toxins, injuries, and metabolic
problems. Veterinary care is provided through government services, private practitioners, and
community animal-health workers, with emphasis on vaccination, parasite control, proper

nutrition, biosecurity, and regular health monitoring.

The Series also covered reproductive health, disease surveillance, and eradication
programmes. Reproductive management includes.breeding-soundness assessment, adequate
nutrition during pregnancy, safe delivery, and improved survival of offspring. Disease
surveillance may be passive, based on reported cases, or active, involving planned searches and
testing. Eradication programmes combine. vaccination, movement control, testing, isolation or
culling, public cooperation, and long-term government commitment. By completing this Series,
students should achieve SLOs1:1-1.4.

Glossary of Terms

Active surveillance: systematic sampling and testing for disease even without obvious signs, to

detect infection earlier or confirm disease-free status.
o Aectiology: the study of the causes of disease.

o Disease eradication: the complete elimination of a specific disease from a defined population or

geographic area.

e Infectious disease: disease caused by a living pathogenic organism capable of transmission

between animals.
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e Non-infectious disease: disease caused by nutritional, genetic, toxic, traumatic, or metabolic

factors, not transmissible between animals.
o Passive surveillance: disease monitoring relying on voluntary reporting of observed disease.

o Preventive medicine: health practices aiming to avoid disease occurrence rather than treating it
after the fact.

Concept Check Questions [Series 1]

Obijective Questions

1. Livestock health refers to the overall physical, physiological, and behavioural of an
animal. (Linked to SLO 1.1)

2. is the study of the causes of disease. (Linked to SLO 1.2)

3. medicine aims to avoid disease occurrence rather than treating it after the fact. (Linked
to SLO 1.3)

4, surveillance relies onwvoluntary reporting of observed disease. (Linked to SLO 1.4)

5. Disease aims to completely eliminate a disease from a defined population or area.

(Linked to SLO 1.4)
Short-Answer Questions

6. Name three indicators of a healthy animal. (Linked to SLO 1.1)
7. Name the two broad categories of disease aetiology. (Linked to SLO 1.2)
8. Name four pillars'of preventive medicine. (Linked to SLO 1.3)
9.' Distinguish between passive and active surveillance. (Linked to SLO 1.4)

10. Name two measures combined in a disease eradication programme. (Linked to SLO 1.4)

Long-Answer Questions

11. Explain the meaning, scope, indicators, and factors affecting livestock health. (Linked to SLO
1.1)
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12. Explain aetiology and distinguish infectious from non-infectious disease causes. (Linked to SLO
1.2)

13. Describe veterinary care, preventive medicine, reproduction management, and surveillance.
(Linked to SLOs 1.3, 1.4)

Answers to Concept Check Questions [Series 1]

Objective Questions

1. Wellbeing.
2. Aectiology.
3. Preventive.
4. Passive.

5. Eradication.

Short-Answer Questions

Alert behaviour, normal appetite, and clean coat/feather condition.
Infectious and non-infectious.

Vaccination, parasite control;nutrition, and biosecurity.

© o N o

Passive surveillance relies.on voluntary reporting; active surveillance involves systematic
sampling/testing even without obvious signs.

10. Mass vaccination and movement control/quarantine (or culling).

Long-Answer Questions

11. Livestock health is the overall physical, physiological, and behavioural wellbeing of an animal,
indicated by behaviour, appetite, coat condition, and production performance, and influenced by
genetic, nutritional, environmental, and management factors.

12. Aetiology is the study of disease causes. Infectious causes (viruses, bacteria, fungi, parasites) are
transmissible between animals; non-infectious causes (nutritional, genetic, toxic, traumatic,
metabolic) are not.

13. Veterinary services provide clinical care and herd-level preventive medicine (vaccination,
parasite control, nutrition, biosecurity) supported by health monitoring. Reproductive health
management supports breeding success, while disease surveillance (passive/active) and

eradication programmes manage disease at the population level.
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Answers to Pilot Questions [Series 1]

Part 1.1

1. Livestock health is the overall physical, physiological, and behavioural wellbeing of an animal,

covering normal growth, reproduction, and production, not just absence of disease.

2. Bright, alert behaviour, normal appetite, and clean coat/feather condition.
3. Depression/dullness, reduced appetite, and abnormal discharge (or production drop).
4. Genetic, nutritional, environmental, and management factors.
5. Disease rarely results from a single isolated cause; multiple factors interact to determine health
outcomes.
Part 1.2

1. Aetiology is the study of disease causes; accurate diagnosis is needed before effective treatment
or prevention can be designed.

2. Infectious disease is caused by transmissible living organisms; non-infectious disease is caused
by non-transmissible factors such as nutrition or toxins.

3. Viruses are generally not responsive to antibiotics; bacteria are often treatable with appropriate
antibiotics.

4. External parasites (mites, ticks, lice).and internal parasites (worms, protozoa).

5. Nutritional, genetic, and toxic causes (or traumatic, metabolic).

Part 1.3

1. Diagnosis/treatment, preventive health programmes, and reproductive health services (or
regulatory functions).

2.' Federal/state veterinary departments, private practitioners, and community animal health workers.
Vaccination, parasite control, nutrition, and biosecurity.

4.. Prevention avoids both treatment costs and the indirect costs of reduced production, mortality,
and disease spread.

5. It allows early detection of emerging problems and objective tracking of programme effectiveness

over time.
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Part1.4

1. Itaims to maximise successful breeding, pregnancy, and offspring survival.

2. Disease surveillance is the ongoing collection and analysis of health data to detect patterns and

inform response.
3. Passive surveillance relies on voluntary reporting; active surveillance involves systematic

sampling/testing regardless of obvious signs.
4. Disease eradication eliminates a disease completely from a population/area; combines mass
vaccination and movement control/quarantine.

5. Rinderpest.
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Introduction

Good hygiene practice and appropriate environmental management are among the most effective
and cost-efficient tools available for maintaining livestock health, often preventing disease
before veterinary intervention becomes necessary. Building on the disease causation principles
introduced in Series 1, this Series examines cleaning, disinfection, and sanitation practices, and

the effect of environmental factors on animal function and performance.

This Series covers the principles of cleaning, disinfection, and general sanitation; routine animal
health management practices including feeding/watering hygiene and high-risk life stage care;
the effect of thermal environment, air quality, and light/noise on animal function; and
environmental monitoring and management for sustained performance. This prepares students

for the housing/welfare and disease classification topics of Series 3 and 4.

Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 2.1 explain the principles of cleaning, disinfection, and general sanitation (Linked to Part
2.1),

e SLO 2.2 describe routine animal health management practices, including feeding/watering
hygiene and high-risk life stage care (Linked to Part 2.2),

e SLO 2.3 explain the effect of thermal environment, air quality, and light/noise on animal function
(Linked to Part2.3), and

e SLO 2.4 describe environmental monitoring and management practices supporting animal

performance (Linked to Part 2.4).
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2.1 Principles of Good Hygiene Practice

2.1.1 Cleaning principles

Cleaning, the physical removal of dirt, organic matter, and debris from surfaces and equipment,
is the essential first step before effective disinfection (Part 2.1.2), since organic matter (manure,
feed residue, bedding) can shield pathogens from disinfectant action and inactivate many
disinfectant chemicals; cleaning without subsequent disinfection removes visible dirt but does

not necessarily eliminate pathogens that may remain on surfaces.

Effective cleaning typically proceeds through dry cleaning (removing loose debris, manure, and
bedding), wet cleaning/washing (using water and detergent to remove remaining organic residue
and grease), and rinsing (removing detergent residue before disinfectant application); attention to
often-overlooked areas (corners, equipment joints, drains) is important since pathogens readily

persist in residue accumulated in hard-to-reach locations.

Fill in the blank: Cleaning is the physical removal of dirt and organic matter, an essential first
step before , since organic residue can shield pathogens and inactivate disinfectant

chemicals.
2.1.2 Disinfection principles

Disinfection, the chemical or physical destruction of pathogens on a cleaned surface, requires
selecting an appropriate disinfectant for the target pathogens and surface type, applying it at the
correct concentration (both under- and over-dilution reduce effectiveness or waste product), and
allowing adequate contact time (the duration the disinfectant must remain wet on the surface to

achieve pathogen Kill, varying by product and target organism).

Common. disinfectant categories include chlorine-based compounds (broad-spectrum, relatively
inexpensive, but corrosive and inactivated by organic matter if cleaning is inadequate),
quaternary ammonium compounds (effective against many bacteria and some viruses, less

corrosive), and phenolic compounds (effective against a broad range of pathogens, commonly

-
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used in livestock settings); rotating disinfectant types periodically can help reduce the risk of

pathogen resistance developing to any single product.

Fill in the blank: Disinfection requires adequate time, the duration the disinfectant

must remain wet on the surface, to achieve effective pathogen kill.
2.1.3 General sanitation practices

Sanitation extends beyond cleaning and disinfection of housing/equipment to.encompass broader
farm hygiene: proper manure and waste management (covered in depth in Series 5), pest and
rodent control (since pests can mechanically transmit pathogens between areas or-animals), clean
water supply, and appropriate carcass disposal for any animals that die on the farm, preventing
disease spread from a mortality event.

A documented sanitation schedule (specifying what is cleaned/disinfected, how often, and by
whom) supports consistency and accountability, particularly important on larger operations with
multiple workers or housing units; sanitation effectiveness should be periodically verified
(through visual inspection or, where resources allow, microbiological testing) rather than simply

assumed based on the schedule being followed.

Fill in the blank: A documented sanitation , specifying what is cleaned/disinfected,

how often, and by whom, supports consistency and accountability on livestock operations.
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CLEANING/DISINFECTION SEQUENCE DIAGRAM
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Figure 2.1: Principles of cleaning, disinfection, and sanitation

Pilot questions 2.1

o & w0 D

Explain why cleaning must precede disinfection.

Describe the three steps of effective cleaning.

Explain the concept of disinfectant contact time.

Name two categories of disinfectant used in livestock settings.

Name three components of general farm sanitation beyond housing cleaning.

2.2.,Animal Health Management Practices

2.2:1 Routine health management tasks

Routine health management tasks include regular body condition scoring (visually and

physically assessing fat/muscle cover to track nutritional status), hoof/foot care where relevant

(preventing lameness, particularly important in larger ruminants and pigs), and scheduled

-
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administration of preventive treatments (vaccinations, dewormers, Series 1) according to an

appropriate calendar for the species and production system.

Identification and record keeping (ear tags, tattoos, or other marking methods linked to
individual animal health and production records) support the routine management tasks
discussed throughout this course by allowing accurate tracking of treatment history, production
performance, and health events for individual animals over time, particularly important.in larger

herds/flocks where individual animal memory alone becomes unreliable.

Fill in the blank: scoring, visually and physically assessing fat/muscle cover, Is a

routine health management task used to track animal nutritional status.
2.2.2 Hygiene in feeding and watering

Feed and water hygiene prevents disease transmission through contaminated feed or water, a
significant disease route if not properly managed: feed should be stored in dry, pest-proof
conditions (preventing mould growth and myeotoxin development, Series 1, and rodent/bird
contamination), and feeding equipment (troughs, feeders) should be regularly cleaned to prevent

accumulation of mouldy or spoiled residue.

Water sources should be protected from faecal contamination, and drinking equipment (drinkers,
water lines) regularly cleaned to prevent biofilm and algae accumulation that can harbour
pathogens; water.quality (free from excessive contamination and at an appropriate temperature,
neither too hat nor too cold for the species) directly affects water intake, which in turn affects

feed intake and overall animal performance.

Fill in‘the blank: Water and drinking equipment should be regularly cleaned to prevent

and algae accumulation that can harbour pathogens.
2.2:3 Hygiene at high-risk life stages

Newborn/neonatal animals (chicks, calves, piglets, kits, lambs, kids) face particularly high

disease risk given their immature immune systems and dependence on passive immunity from

-
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maternal colostrum/milk (introduced for piglets in related production courses); enhanced hygiene
at birth (clean birthing/farrowing/kindling areas, prompt navel/cord care) and during early life

(clean brooding/nursery housing) is essential to reduce neonatal mortality.

Pregnant and lactating females also represent a higher health-risk life stage given the substantial
physiological demands of pregnancy and milk production (examined specifically for dairy cattle
metabolic disorders in Series 4); enhanced nutrition, reduced stress, and close health observation
during these periods reduce both maternal and offspring health risk, an integration of the hygiene

and management principles covered throughout this Series.

Fill in the blank: animals face particularly high disease risk given immature immune

systems and dependence on passive immunity from maternal colostrum or-milk.

ROUTINE HEALTH MANAGEMENT TASK DIA GRAM
AND HIGH-RISK LIFE STAGE HYGIENE DIAGRAM
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Figure 2.2: Animal health management practices
Rilot questions 2.2

1. Explain body condition scoring and its purpose.

2. Explain why feed should be stored in dry, pest-proof conditions.

3. Explain why water hygiene is important for animal performance.
P
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4. Explain why neonatal animals face particularly high disease risk.
5. Explain why pregnant and lactating females require enhanced care.

2.3 Effect of Environment on Animal Function

2.3.1 Thermal environment and heat stress

Each livestock species has a thermal comfort zone (a temperature range within which the animal
maintains normal body temperature without excessive metabolic effort); temperatures outside
this zone, particularly heat stress in Nigeria warm climate, reduce feed intake, growth rate,
reproductive performance, and, in severe cases, cause direct mortality, with species varying
considerably in heat tolerance (pigs and, to a lesser extent, poultry being particularly heat-

sensitive given limited or specialised cooling mechanisms).

Heat stress management combines housing design (shade, ventilation, Series 3), stocking density
reduction, water access (supporting evaporative cooling through panting/wallowing), and, in
more intensive systems, mechanical cooling (fans, misting/sprinkler systems); recognising early
heat stress signs (increased respiration rate, reduced feed intake, lethargy) allows timely

intervention before severe heat stress causes lasting production loss or mortality.

Fill in the blank: Each livestock species has a thermal comfort , @ temperature range

within which the animal maintains normal body temperature without excessive metabolic effort.
2.3.2Air guality.and ventilation

Poor air quality (high ammonia concentration from manure decomposition, dust, and excessive
humidity) in poorly ventilated livestock housing irritates respiratory tissues, increasing
susceptibility to respiratory disease and reducing growth/production performance even without
overt clinical disease; ammonia is particularly concerning in intensive poultry and pig housing
where high stocking density and manure accumulation between cleanings can allow

concentrations to rise significantly.

-
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Adequate ventilation (natural, through building design, or mechanical, through fans, Series 1 and
3) removes excess moisture, ammonia, dust, and heat while supplying fresh air, requiring a
balance between sufficient air exchange and avoiding excessive draft (cold air movement
directly on animals) that itself causes stress and chilling, particularly for young or otherwise

vulnerable animals.

Fill in the blank: High concentration from manure decomposition is aparticular air
quality concern in intensive poultry and pig housing, irritating respiratory tissues and increasing

disease susceptibility.
2.3.3 Light and noise environment

Lighting affects behaviour, hormone regulation (including reproductive.hormones), and, for
poultry specifically, egg-laying performance (artificial lighting programmes, introduced for
poultry in related production courses); inadequate or inappropriately timed lighting can disrupt
normal behavioural patterns and reduce production performance across multiple livestock

species, though the specific lighting requirements and sensitivities vary considerably by species.

Excessive or sudden loud noise (from equipment, vehicles, or human activity) causes acute stress
responses in livestock, potentially affecting feed intake, milk let-down in dairy animals, and
general behaviour;-minimising unnecessary noise and avoiding sudden loud disturbances,
particularly around-sensitive life stages (newborns, late pregnancy) or naturally more nervous

species/individuals, supports overall animal welfare and performance.

Fill in the blank: Excessive or sudden loud causes acute stress responses in livestock,

potentially affecting feed intake, milk let-down, and general behaviour.
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THERMAL COMFORT ZONE DIAGRAM AND AIR QUALITY/LIGHT/NOISE ENVIRONMENTAL FACTORS DIAGRAM
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Figure 2.3: Environmental factors affecting animal function
Pilot questions 2.3

Define thermal comfort zone.
Name three effects of heat stress on livestock performance.
Explain why ammonia concentration is a concern in intensive livestock housing.

Explain-the ventilation balance needed between air exchange and draft.

o~ w DN

Explain how excessive noise affects livestock.

2.4 Environmental Management for Performance

2.4.1 Environmental monitoring

Environmental monitoring (regular measurement of temperature, humidity, and, where
equipment allows, ammonia or other air quality indicators within livestock housing) provides
objective data supporting timely management response, complementing the more subjective

signs (animal behaviour, panting, huddling) discussed in earlier Parts of this Series.

-
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Simple monitoring tools (thermometers, hygrometers) suit smaller-scale operations, while
automated sensor systems linked to alerts or environmental control systems increasingly feature
in larger, more capital-intensive commercial operations; regardless of monitoring sophistication,
the underlying principle is the same: data-informed environmental management outperforms
purely reactive response to obvious animal distress, which by definition occurs only after some

welfare and performance cost has already been incurred.

Fill in the blank: Environmental monitoring provides objective data supporting timely
management response, outperforming purely response to obvious animal distress

signs.
2.4.2 Seasonal environmental management

Nigerian climate variation (wet and dry seasons, and temperature variation across agro-
ecological zones) requires seasonal adjustment of environmental management practices: dry
season management often focuses on heat stress mitigation (Part 2.3.1) and dust control, while
wet season management focuses on humidity/ventilation balance, mud/drainage management
around housing, and disease risks associated with wet conditions (certain parasites and pathogens

thriving in damp environments).

Anticipating seasonal transitions (adjusting housing, stocking density, or management practices
ahead of an approaching season change rather than purely reactively) supports smoother animal
performance across the year. compared to consistently reactive adjustment after problems have

already begun to affect the herd/flock.

Filldin the blank: season management often focuses on heat stress mitigation and dust
control, in contrast to wet season management which focuses on humidity/ventilation balance

and drainage.
2.4.3 Environment-disease interactions

Environmental stress (heat, poor air quality, overcrowding, Parts 2.3.1-2.3.2) suppresses immune

function and increases disease susceptibility, illustrating the interaction between the
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environmental factors covered in this Series and the disease causation principles introduced in
Series 1; an animal exposed to the same pathogen load may remain healthy under good
environmental conditions but develop clinical disease under poor environmental conditions,
since the disease triangle (host, pathogen, environment, introduced in related courses) places

environment as an equally important factor alongside the pathogen itself.

This environment-disease interaction underscores why hygiene and environmental management
(this Series) and disease-specific prevention/control measures (Series 4) should be viewed as
complementary rather than alternative approaches to livestock health, both contributing to the

overall preventive medicine framework introduced in Series 1.

Fill in the blank: An animal exposed to the same pathogen load may remain healthy under good
environmental conditions but develop clinical disease under poor conditions,

illustrating the environment-disease interaction.

ENVIRONMENTAL MONITORING TOOLS DIAGRAM s AND ENVIRONMENT-DISEASE INTERACTION
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Figure 2.4: Environmental management for sustained performance
Pilot questions 2.4

1. Explain the benefit of environmental monitoring over purely reactive management.
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Name two simple environmental monitoring tools.

Contrast dry season and wet season environmental management priorities.

Explain how environmental stress affects disease susceptibility.

Explain why hygiene/environmental management and disease-specific control should be

viewed as complementary.
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Series Summary

This Series examined livestock hygiene as the routine cleaning, disinfection, and sanitation
practices used to prevent disease and maintain animal health. Cleaning should precede
disinfection and may involve dry cleaning, washing, and rinsing, while disinfectants must be
used at the correct concentration and contact time. General sanitation includes proper manure
removal, pest control, clean water supply, safe carcass disposal, and a documented hygiene
schedule. Important health-management practices include body condition scoring, hoof care,
vaccination and deworming schedules, animal identification, and proper feed and water hygiene.
Special attention is required during high-risk stages such as the neonatal, pregnant, and lactating

periods.

The Series also covered environmental management and its influence on livestock health
and performance. Animals should be maintained within their thermal comfort zone, since heat
or cold stress can reduce productivity and immunity. Good ventilation helps control ammonia,
humidity, and airborne disease risks, while appropriate lighting and low noise levels support
normal behaviour. Environmental conditions may be monitored with simple instruments or
automated sensors and adjusted according to wet- and dry-season needs. Because environmental
stress weakens immunity and-increases disease susceptibility, effective management requires
regular monitoring and timely correction of housing and climatic problems. By completing this
Series, students should achieve SLOs 2.1-2.4.

Glossary of Terms

Body condition scoring: visual and physical assessment of an animal fat/muscle cover to track

nutritional status.
e . Cleaning: the physical removal of dirt, organic matter, and debris from surfaces and equipment.

o Contact time: the duration a disinfectant must remain wet on a surface to achieve effective

pathogen kill.

o Disinfection: the chemical or physical destruction of pathogens on a cleaned surface.
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e Heat stress: a physiological state arising when an animal temperature/cooling demand exceeds

its thermal comfort zone.

e Sanitation: farm-wide hygiene practices including waste management, pest control, and

water/carcass handling beyond basic cleaning and disinfection.

e Thermal comfort zone: the temperature range within which an animal maintains normal body

temperature without excessive metabolic effort.

Concept Check Questions [Series 2]

Obijective Questions

1. must precede disinfection, since organic residue can-shield pathogens. (Linked to
SLO 2.1)

2. scoring is used to track animal nutritional status via fat/muscle cover assessment.
(Linked to SLO 2.2)

3. Each species has a thermal comfort within which it maintains normal body
temperature. (Linked to SLO 2.3)

4, season management focuses on heat stress mitigation and dust control in Nigeria.
(Linked to SLO 2.4)

5. High concentration from manure decomposition is a key air quality concern in

intensive housing. (Linked to SLO 2.3)

Short-Answer Questions

Name the three steps of effective cleaning. (Linked to SLO 2.1)

Name two high-risk life stages requiring enhanced hygiene. (Linked to SLO 2.2)
Name three effects of heat stress on livestock. (Linked to SLO 2.3)

Name two environmental monitoring tools. (Linked to SLO 2.4)

Explain disinfectant contact time. (Linked to SLO 2.1)

o Bw N

Long-Answer Questions

1. Explain the principles of cleaning, disinfection, and sanitation. (Linked to SLO 2.1)

-
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2. Describe routine animal health management and hygiene practices. (Linked to SLO 2.2)
3. Explain environmental effects on animal function and environmental management practices.
(Linked to SLOs 2.3, 2.4)

Answers to Concept Check Questions [Series 2]

Obijective Questions

Cleaning.

Body condition.
Zone.

Dry.

o~

Ammonia.

Short-Answer Questions

Dry cleaning, wet cleaning/washing, and rinsing.
Neonatal animals and pregnant/lactating females.
Reduced feed intake, reduced growth/production, and reduced reproductive performance.

Thermometers and hygrometers (or automated sensor systems).

o &~ e

The duration-a disinfectant must remain wet on a surface to achieve effective pathogen kill.

Long-Answer Questions

1. Cleaning (dry, wet, rinse) removes organic matter before disinfection (correct concentration,
contact time) destroys pathogens. Sanitation extends to manure management, pest control,
water supply, and carcass disposal, supported by a documented schedule.

2. Routine practices include body condition scoring, hoof care, vaccination/deworming
scheduling, and identification. Feed/water hygiene prevents contamination. High-risk life
stages (neonatal, pregnant/lactating) require enhanced care.

3. Thermal environment, air quality, and light/noise all affect animal function and disease
susceptibility. Environmental monitoring and seasonal adjustment support performance,
while environment-disease interaction shows poor conditions increase disease risk for the

same pathogen exposure.
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Answers to Pilot Questions [Series 2]

Part 2.1

Part 2.2

Part 2.3

Organic residue can shield pathogens and inactivate disinfectant chemicals if hot removed
first.

Dry cleaning (removing loose debris), wet cleaning/washing, and rinsing.

Contact time is the duration the disinfectant must remain wet on the surface to achieve
pathogen kill.

Chlorine-based compounds and quaternary ammonium compounds (or phenolic compounds).

Manure/waste management, pest/rodent control, and clean water supply (or carcass disposal).

Body condition scoring assesses fat/muscle cover to.track nutritional status.

To prevent mould growth, mycotoxin development, and.rodent/bird contamination.

Poor water quality reduces water intake, which'in.turn reduces feed intake and overall
performance.

Their immune systems are immature and they depend on passive immunity from maternal
colostrum/milk.

Pregnancy and lactation.impose substantial physiological demands, increasing health risk for

both mother and offspring.

The temperature range within which an animal maintains normal body temperature without
excessive metabolic effort.

Reduced feed intake, reduced growth rate, and reduced reproductive performance.
Ammonia irritates respiratory tissues, increasing susceptibility to respiratory disease and
reducing performance.

Ventilation must remove excess heat/moisture/ammonia while avoiding excessive draft that
causes chilling and stress.

It causes acute stress responses, potentially reducing feed intake and milk let-down.
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Part 2.4

1. Monitoring provides objective data for timely response, rather than waiting for obvious
distress signs after cost has occurred.

2. Thermometers and hygrometers.

3. Dry season focuses on heat stress and dust; wet season focuses on humidity/ventilation
balance and drainage.

4. Environmental stress suppresses immune function, increasing disease susceptibility for the
same pathogen exposure.

5. Both contribute to the same overall preventive medicine framework, addressing different but

interacting factors in the disease triangle.

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



References and Attributions

Textual References (Books and External Sources)

e Radostits, O. M., Gay, C. C., Hinchcliff, K. W., & Constable, P. D. (2007). Veterinary medicine
(10th ed.). Saunders Elsevier.

o World Organisation for Animal Health (WOAH). (2024). Terrestrial animal health.code. WOAH,
Paris.

e Blood, D. C., & Studdert, V. P. (1999). Saunders comprehensive veterinary.dictionary (2nd ed.).
Saunders.

e FAO (Food and Agriculture Organization of the United Nations). (2025). Guidelines for

sustainable agriculture. FAQ.

Figures, Plates, Tables, and Boxes

o Figure 2.1: Principles of cleaning, disinfection, and sanitation Attribution: Al generated.
Suggested OER search string: "livestock cleaning disinfection sanitation hygiene practice OER".

o Figure 2.2: Animal health management practices Attribution: Al generated. Suggested OER
search string: "livestock-health management feeding hygiene neonatal pregnant lactating OER".

o Figure 2.3: Environmental factors affecting animal function Attribution: Al generated. Suggested
OER search string: "livestock thermal comfort zone heat stress ventilation air quality lighting
noise OER".

o Figure2.4: Environmental management for sustained performance Attribution: Al generated.
Suggested OER search string: "environmental monitoring seasonal management environment

disease interaction livestock OER".

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



Series 3: Animal Housing and Welfare

Part 3.1: Housing Requirements Across Livestock Species

o Sub Part 3.1.1: General housing requirements
o Sub Part 3.1.2: Space allowance and stocking density

o Sub Part 3.1.3: Housing for cattle, sheep, and goats

Part 3.2: Housing for Pigs, Poultry, and Rabbits

o Sub Part 3.2.1: Pig housing requirements
o Sub Part 3.2.2: Poultry housing requirements

o Sub Part 3.2.3: Rabbit housingrequirements

Part 3.3: Principles of Animal Welfare

o Sub Part 3.3.1: Concept.and dimensions of animal welfare
o Sub Part 3.3.2: The Five Freedoms framework

o Sub Part 3.3.3: Welfare assessment methods

Part 3.4: Housing and Welfare in Practice

o [ Sub Part 3.4.1: Welfare considerations in handling and restraint
o Sub Part 3.4.2: Welfare during transport

o Sub Part 3.4.3: Integrating housing design with welfare outcomes

Introduction

Appropriate housing and good welfare are closely interconnected: housing that fails to meet an

animal physical and behavioural needs directly compromises welfare, while welfare-conscious

-
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housing design supports both animal wellbeing and the production performance goals discussed
in Series 1 and 2. This Series examines housing requirements across the livestock species
covered in this course (poultry, cattle, sheep, goats, pigs, rabbits) and the broader principles of

animal welfare.

This Series covers general housing requirements and space allowance principles, plus species-
specific housing for cattle, sheep, goats, pigs, poultry, and rabbits; the concept of animal welfare
and the Five Freedoms framework; welfare assessment methods; and the practical integration of
welfare considerations into handling, transport, and housing design. This prepares students for

the disease classification and waste/biosecurity topics of Series 4 and 5.

Series Learning Outcomes

Upon completing this Series, you should be able to:

o SLO 3.1 explain general housing requirements, space allowance, and housing for cattle, sheep,
and goats (Linked to Part 3.1),

e SLO 3.2 describe housingrequirements for pigs, poultry, and rabbits (Linked to Part 3.2),

e SLO 3.3 explain the concept of animal welfare, the Five Freedoms framework, and welfare
assessment methods (Linked to Part 3.3), and

e SLO 3.4 describe welfare considerations in handling, transport, and housing design (Linked to
Part 3.4).

3:1 Housing Requirements Across Livestock Species

3.1.1 General housing requirements

Across all livestock species, good housing provides protection from weather extremes, predators,
and theft; supports normal behavioural expression appropriate to the species (movement, social
interaction, resting postures); facilitates feeding, watering, and routine management/observation;
P

Haa)
AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER

INSTITUTION STUDENTS



and supports hygiene and disease control through appropriate space, ventilation, and ease of
cleaning, echoing the housing function principles introduced for non-ruminants in related

production courses but applying equally to cattle, sheep, and goats.

Site selection (drainage, distance from other operations, utility access) and basic construction
principles (orientation, roofing, ventilation features) apply broadly across species, though
specific space, flooring, and structural requirements vary considerably based on.species size,

behaviour, and production system, as examined in the species-specific Parts of this Series.

Fill in the blank: Good housing supports normal expression appropriate to the species,
including movement, social interaction, and resting postures, alongside weather.and predator

protection.
3.1.2 Space allowance and stocking density

Adequate space allowance per animal (varying considerably by species, body size, and
production stage) is essential for normal movement, resting behaviour, and reduced
aggression/competition; overcrowding (insufficient space allowance) increases stress,
aggression, disease transmission risk, and injury, directly compromising both welfare and

production performance discussed throughout this course.

Stocking density recommendations are typically expressed per animal or per unit body weight,
varying by housing type (e.g. higher density tolerable in well-ventilated, well-managed systems
than in poorly managed ones) and should be treated as guidelines requiring adjustment for
specificlocal conditions (climate, ventilation quality, management skill) rather than fixed

universal rules:

Fill in the blank: (insufficient space allowance) increases stress, aggression, disease

transmission risk, and injury, directly compromising both welfare and production performance.
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3.1.3 Housing for cattle, sheep, and goats

Cattle housing ranges from minimal shelter/shade in extensive grazing systems to more
substantial structures (loose housing with bedding, or cubicle/free-stall systems for dairy cattle)
in more intensive systems, with adequate space for lying, standing, and movement being/a key
welfare consideration regardless of system intensity; calving areas require particular attention to

cleanliness and space given the disease vulnerability of newborn calves discussed in Series 2.

Sheep and goats, generally more tolerant of simpler housing than cattle given their smaller size
and, for many Nigerian breeds, adaptation to extensive/semi-intensive management, still benefit
from adequate shelter from rain and excessive sun, dry bedding/flooring (reducing foot problems
and parasite exposure), and separate areas for sick or newly introduced animals supporting the

biosecurity principles introduced in Series 2.

Fill in the blank: areas for cattle require particular attention to cleanliness and space,
given the disease vulnerability of newborn calves discussed in relation to hygiene at high-risk
life stages.

AGRICULTURAL HOUSING SYSTES & FUNCTIONS  (Comp™ ANIWAL HOUSING PRINCIPLES i i)

1. GENERAL HOUSING FUNCTIONS DIAGRAM 2. CATTLE/SHEEP/GOAT HOUSING COMPARISON
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ANIMAL HOUSING GOALS [ cattie e Sheep e, Goat
—— S \ i
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Figure 3.1: General housing principles and cattle, sheep, and goat housing
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Pilot questions 3.1

Name four functions of good housing applicable across livestock species.
Explain why overcrowding compromises both welfare and production performance.
Explain why stocking density guidelines should be adjusted for local conditions.

Name two housing system types used for cattle.

o > w0 D e

Explain why calving areas require particular attention to cleanliness.

3.2 Housing for Pigs, Poultry, and Rabbits

3.2.1 Pig housing requirements

Pig housing must accommodate different production/stages. (grower/finisher, farrowing, weaner,
as covered for swine in related production courses) with apprapriate floor type (solid or partly
slatted for hygiene), space allowance increasing with body size, and, in hot climates, provision
for cooling (wallows or sprinklers) since pigs cannot sweat effectively, a welfare and

performance consideration discussed previously in this course series.

Enrichment (providing materials or features supporting natural rooting/exploratory behaviour,
where feasible) is an increasingly recognised welfare consideration in more intensive pig systems
internationally, though practical implementation varies considerably across Nigerian production
scales and systems; basic space; hygiene, and thermal comfort remain the foundational welfare

priorities for mostNigerian pig housing contexts.

Filldn the blank: , providing materials or features supporting natural
rooting/exploratory behaviour, is an increasingly recognised welfare consideration in more

intensive pig housing systems.
3.2.2 Poultry housing requirements

Poultry housing welfare considerations include adequate space allowance (varying by system:

extensive, semi-intensive, deep litter, or battery cage, as covered in related production courses),

-
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appropriate litter management (dry, friable litter supporting normal scratching/dust-bathing
behaviour while controlling ammonia and pathogen buildup), and access to perches for

species/breeds with a natural perching behavioural drive.

Battery cage systems, while offering hygiene and management advantages discussed in related
production courses, raise specific welfare concerns regarding restricted movement and limited
expression of natural behaviours (perching, dust-bathing, nesting), an ongoing international

welfare debate relevant to the broader animal welfare concept (Part 3.3) introduced in this Series.

Fill in the blank: systems, while offering hygiene and management advantages, raise
specific welfare concerns regarding restricted movement and limited expression-of natural

poultry behaviours.
3.2.3 Rabbit housing requirements

Rabbit hutch design (raised construction, appropriate flooring avoiding excessive wire-only
contact, Series 1 of related production courses) directly affects welfare through foot health (sore
hocks) and general comfort; adequate space allowance supporting normal movement and, for
does with litters, appropriate nest box provision, are key welfare considerations specific to rabbit

housing.

Social housing considerations (rabbits are naturally social animals, though breeding bucks
typically require.individual housing to prevent fighting, as discussed in related production
courses) illustrate the species-specific balance between natural social behaviour and practical
management/safety considerations that recurs across the housing welfare discussions in this

Serigs.

Fill in the blank: Rabbit hutch flooring should avoid excessive wire-only contact to prevent sore
, directly affecting foot health and welfare.

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



FARM ANIMAL WELFARE: OPTIMIZED HOUSING

1. PIG HOUSING WELFARE DIAGRAM 2. POULTRY & RABBIT HOUSING WELFARE DIAGRAM
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Figure 3.2: Housing for pigs, poultry, and rabbits

Pilot questions 3.2

Name two welfare considerations in pig housing.

Explain enrichment in pig housing and its purpose.

Name two welfare considerations.in poultry housing.

Explain the welfare concern associated with battery cage poultry systems.

o & w0 D

Name two welfare considerations specific to rabbit housing.

3.3 Principlesieff/Animal Welfare

3.3.1 Concept and dimensions of animal welfare

Animal welfare refers to an animal physical and mental state in relation to the conditions in
which it lives and dies, encompassing multiple dimensions: physical health (absence of injury,
disease, Series 1), affective/mental state (absence of suffering such as fear, pain, or distress, and

presence of positive states where assessable), and natural living (ability to express normal,
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species-appropriate behaviours), with different welfare frameworks placing different relative

emphasis on these dimensions.

Good welfare is increasingly recognised as both an ethical responsibility and a practical
production consideration, since the same factors that compromise welfare (stress, poor housing,
inadequate nutrition) generally also compromise production performance, aligning the welfare
and productivity goals discussed throughout this course rather than placing them‘in tension,

contrary to some popular perceptions.

Fill in the blank: Animal welfare encompasses physical health, affective/mental state, and
living, the ability to express normal, species-appropriate behaviours:

3.3.2 The Five Freedoms framework

The Five Freedoms, a widely referenced animal welfare framework, specify: freedom from
hunger and thirst (ready access to fresh water and.a diet to maintain full health and vigour);
freedom from discomfort (an appropriate environment including shelter and a comfortable
resting area); freedom from pain, injury, and disease (prevention or rapid diagnosis and
treatment); freedom to express normal behaviour (sufficient space, proper facilities, and
company of the animal ownkind); and freedom from fear and distress (conditions and treatment
avoiding mental suffering).

This framework, though originating from broader livestock welfare discussions internationally,
provides a practical-.checklist applicable across the Nigerian livestock species covered in this
course,directly connecting to the housing (Parts 3.1-3.2), hygiene (Series 2), and disease
prevention (Series 1) principles already covered, since meeting the Five Freedoms in practice
requires integrating across all these areas rather than addressing welfare as an isolated, separate

concern.

Fill'in the blank: The Five Freedoms framework includes freedom from hunger and thirst,
freedom from discomfort, freedom from pain/injury/disease, freedom to express normal

, and freedom from fear and distress.
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3.3.3 Welfare assessment methods

Welfare assessment combines resource-based measures (assessing housing, space, feed/water
access, the physical conditions provided, relatively straightforward to measure objectively) and
animal-based measures (directly observing the animals themselves: body condition, injury
presence, behaviour, and physiological stress indicators where measurable), with animal-based
measures increasingly favoured internationally since good resources do not automatically

guarantee good welfare outcomes if other factors are deficient.

Practical welfare assessment on Nigerian farms, even without sophisticated scientific
instrumentation, can draw on the health and disease indicators introduced in Series 1 (behaviour,
body condition, production performance) combined with direct observation of housing/space
adequacy (Parts 3.1-3.2), providing a practical, accessible welfare assessment approach for
typical Nigerian livestock production contexts.

Fill in the blank: -based welfare measures, directly observing animals themselves
rather than just the resources provided, are increasingly favoured since good resources do not

automatically guarantee good welfare outcomes.

ANIMAL WELFARE FRAMEWORKS & ASSESSMENT DIAGRAMS

1. THE FIVE FREEDOMS FRAMEWORK DIAGRAM 2. RESOURCE-BASED VS ANIMAL-BASED WELFARE
ASSESSMENT DIAGRAM
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Figure 3.3: Animal welfare concept and assessment
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Pilot questions 3.3

Define animal welfare and name its three main dimensions.
Explain why welfare and production performance are generally aligned rather than in tension.
List the Five Freedoms.

Distinguish between resource-based and animal-based welfare measures.

o > w0 D e

Explain why animal-based measures are increasingly favoured for welfare assessment.

3.4 Housing and Welfare in Practice

3.4.1 Welfare considerations in handling and restraint

Calm, low-stress handling techniques (understanding species-typical flight zones and movement
patterns, avoiding unnecessary force, loud noise, or rough physical contact) reduce both
immediate animal stress and the risk of injury to animals and handlers; well-designed handling
facilities (races, crushes, or restraint equipment appropriate to the species) support calmer

handling than improvised or poorly designed facilities.

Restraint, when necessary for veterinary procedures, identification, or other management tasks,
should be the minimum necessary to safely accomplish the task, applied for the shortest
necessary duration,and performed by handlers trained in the appropriate technique for the

species, minimising.the welfare cost of an otherwise necessary management activity.

Fill in the blank: Restraint, when necessary, should be the minimum necessary to safely

accomplish the task and applied for the shortest necessary
3.4.2 Welfare during transport

Transport welfare considerations (pre-transport preparation, appropriate stocking density,
ventilation, and minimised journey duration, examined in detail for non-ruminants in related

production courses) apply equally to cattle, sheep, and goats, with species-specific considerations
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such as horn management (preventing injury between horned animals during transport) and

appropriate loading ramp design for larger animals.

Transport welfare directly connects to the Five Freedoms framework (Part 3.3.2): freedom from
discomfort, pain, and fear/distress are all directly challenged by poor transport conditions, while
freedom from hunger/thirst requires appropriate provision for longer journeys, illustrating again
how the welfare framework applies practically across the specific management activities covered

throughout this Series.

Fill in the blank: Transport welfare directly connects to the Five Freedoms framework, since
freedom from discomfort, pain, and fear/distress are all directly challenged by poor

conditions.
3.4.3 Integrating housing design with welfare‘outecomes

Effective housing design integrates the general housing principles (Part 3.1), species-specific
requirements (Parts 3.1.3 and 3.2), and welfare framework (Part 3.3) into a coherent whole,
rather than treating welfare as an afterthought applied to housing designed primarily around cost
or convenience considerations alone; well-integrated design typically achieves both better
welfare outcomes and better production performance, reinforcing the alignment between welfare

and productivity goals discussed in Part 3.3.1.

Practical Nigerian livestock housing design, often operating under significant capital constraints,
can still incorporate key welfare-supporting features (adequate space, basic shelter, hygiene-
supporting. flooring, separation of sick/vulnerable animals) even without the more elaborate
enrichment or technology found in some higher-capital international systems, demonstrating that
meaningful welfare improvement does not necessarily require maximal capital investment, an
encouraging conclusion for resource-constrained Nigerian producers applying the principles
covered throughout this Series.

Fill in the blank: Meaningful welfare improvement does not necessarily require maximal capital

investment, since key welfare-supporting features can be incorporated even under significant
constraints.
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ANIMAL WELFARE: LOW-STRESS HANDLING & INTEGRATED HOUSING DESIGN

1. LOW-STRESS LIVESTOCK HANDLING DIAGRAM 2. INTEGRATED WELFARE-SUPPORTING HOUSING DESIGN DIAGRAM
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PRE-HANDLING CALMNESS ENRICHED ENVIRONMENT &

- =1 Ensure animals are rested, not
FLOW OF ANINALS B als are rested. no SPACIOUS RESTING AREA SOCIAL SPACE
> hungry or thirsty. Minimize noise. am dle iyi(ng space, clean). dry = Allows natural behaviors, social
edding (straw/sawdust). ~ interaction, exploration.
=z Prevents hock injuries. =z I B/A Fedices boredom.

N
LOW-STRESS HANDLING PRINCIPLES
Bud Box (Crowding Area)
Point of Use point of balance, avoid
Balance crowding, allow animals to flow
/ voluntarily.
@ | o Curved Race
Curved path prevents animals from
Flight — seeing what's ahead, reduces
Zone resistance. Solid sides.
—— Working Chute & Squeeze
Smooth operation, minimal noise,
Handler secure but comfortable restraint Q= S
Position for procedures. 3 v = AIR QUALITY
J g & LIGHTING

Ad-lib access to balanced
diet and fresh, clean water.
Low competition.

= "' POST-HANDLING RELEASE
77" Return to familiar social group, FLOORING & HYGIENE HEALTH MONITORING AREA
access to feed/water, minimize Non-slip floors reduce slips and lameness. Facilities for isolation,

further stress. Automated cleaning maintains hyglene. observation, and treatment.

Figure 3.4: Welfare in handling, transport, and housing design

Pilot questions 3.4
1. Explain the principle of low-stress handling.
2. State the principle guiding necessary restraint duration and method.
3. Explain how transport welfare connects to the Five Freedoms framework.
4. Explain why welfare should be integrated into housing design rather than treated as an

afterthought.
5. Explain why meaningful welfare improvement does not necessarily require high capital

investment.
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Series Summary

This Series examined livestock housing and animal welfare as essential components of
health, productivity, and efficient farm management. Livestock housing provides protection
from weather and predators, allows normal behaviour, facilitates management, and promotes
hygiene. Adequate space is essential, as overcrowding increases stress, disease transmission, and
poor performance. Housing systems vary by species, including loose housing and calving areas
for cattle, sheep, and goats; suitable flooring, cooling, and enrichment for pigs; litter systems,
perches, and battery cages for poultry; and raised hutches with appropriate flooring and nest
boxes for rabbits. Animal welfare encompasses animals' physical health, mental well-being, and
ability to express natural behaviours, and is commonly assessed-using the Five Freedoms

together with resource-based and animal-based indicators.

The Series also covered practical welfare management in livestock production. Good welfare
is promoted through low-stress handling, appropriate restraint only when necessary, and proper
transport practices that uphold the Five Freedoms. Effective housing design should integrate
welfare, health, and production objectives, demonstrating that high standards of animal welfare
can be achieved through good planning and management without necessarily requiring the
highest capital investment. By .completing this Series, students should achieve SLOs 3.1-3.4.

Glossary of Terms

o Animal welfare: an animal physical and mental state in relation to the conditions in which it

lives and dies.

« Animal-based welfare measure: a welfare assessment method based on direct observation of the

animal itself (body condition, behaviour, injury).

o Five Freedoms: a widely referenced welfare framework specifying freedom from hunger/thirst,

discomfort, pain/injury/disease, fear/distress, and freedom to express normal behaviour.

e Resource-based welfare measure: a welfare assessment method based on the physical

resources/conditions provided to an animal.
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e Sore hocks: foot injury in rabbits associated with prolonged wire-floor contact.

o Stocking density: the number of animals housed per unit of space.

*@Q
N

AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



Concept Check Questions [Series 3]

Obijective Questions

(insufficient space allowance) increases stress, aggression, and disease
transmission risk. (Linked to SLO 3.1)

systems raise welfare concerns regarding restricted movement in poultry housing.
(Linked to SLO 3.2)

Animal welfare encompasses physical health, affective/mental state, and living.
(Linked to SLO 3.3)

The Five Freedoms include freedom to express normal . (Linked to SLO 3.3)
Restraint should be applied for the shortest necessary . (Linkedto SLO 3.4)

Short-Answer Questions

o~ e

Name three functions of good livestock housing. (Linked to SLO 3.1)

Name two welfare considerations.in pig or poultry housing. (Linked to SLO 3.2)

List three of the Five Freedoms. (Linked to SLO 3.3)

Distinguish between resource-based and animal-based welfare measures. (Linked to SLO 3.3)
Explain the principle of low-stress handling. (Linked to SLO 3.4)

Long-Answer Questions

Explain general housing requirements and housing for cattle, sheep, and goats. (Linked to
SLO3.1)

Describe‘housing requirements for pigs, poultry, and rabbits. (Linked to SLO 3.2)
Explain animal welfare concepts, the Five Freedoms, and welfare in
handling/transport/housing design. (Linked to SLOs 3.3, 3.4)
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Answers to Concept Check Questions [Series 3]

Obijective Questions

Overcrowding.
Battery cage.
Natural.

Behaviour.

o~ e

Duration.

Short-Answer Questions

1. Weather protection, behavioural expression, and management facilitation (or hygiene
support).

2. Floor type and cooling provision for pigs (or litter/perch accessfor poultry).

3. Freedom from hunger/thirst, freedom from discomfort, and freedom from pain/injury/disease
(or fear/distress, normal behaviour).

4. Resource-based measures assess physical conditions provided; animal-based measures
directly observe the animal itself.

5. Understanding flight zones and movement patterns, avoiding unnecessary force or noise.

Long-Answer Questions

1. Good housing providesweather/predator protection, supports behaviour, facilitates
management, and supports hygiene. Cattle, sheep, and goat housing ranges from extensive
shelter to loose housing, with calving areas requiring particular cleanliness.

2.+.Pig housing requires appropriate floor type, space, and cooling. Poultry housing requires
litter/perch management, with battery cages raising welfare debate. Rabbit housing requires
appropriate flooring and nest box provision.

3. "Animal welfare covers physical, mental, and natural living dimensions, framed by the Five
Freedoms. Welfare assessment uses resource- and animal-based measures. Practical welfare

requires low-stress handling, transport care, and integrated housing design.
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Answers to Pilot Questions [Series 3]

Part 3.1

Part 3.2

P w0 np e

Part 3.3

Weather/predator protection, behavioural expression, management facilitation, and hygiene
support.

Overcrowding increases stress, aggression, disease risk, and injury, harming both welfare and
performance.

Local climate, ventilation quality, and management skill affect how much density is actually
tolerable.

Loose housing with bedding and cubicle/free-stall systems.

Newborn calves are particularly disease-vulnerable, so calving areas need extra cleanliness

and space.

Floor type for hygiene and cooling provision in hot climates.

Enrichment provides materials supporting natural rooting/exploratory behaviour.

Litter management for scratching/dust-bathing and perch access.

Battery cages restrict movement and limit expression of natural behaviours such as perching
and dust-bathing.

Appropriate flooring to prevent sore hocks and nest box provision for breeding does.

Animal welfare is an animal physical and mental state in relation to its living conditions;
dimensions are physical health, affective/mental state, and natural living.

The same factors that compromise welfare (stress, poor housing, poor nutrition) also
compromise production performance.

Freedom from hunger/thirst, discomfort, pain/injury/disease, fear/distress, and freedom to
express normal behaviour.

Resource-based measures assess provided conditions; animal-based measures directly
observe the animal.

Good resources do not automatically guarantee good welfare outcomes if other factors are

deficient.
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Part 3.4

1. Itinvolves understanding species flight zones and movement patterns, avoiding force, noise,
or rough contact.

2. Restraint should be the minimum necessary, applied for the shortest duration, by trained
handlers.

3. Poor transport conditions directly challenge freedom from discomfort, pain, and fear/distress.

4. Welfare integrated into design achieves better outcomes than treating it as'an afterthought to
cost/convenience.

5. Key welfare features (space, shelter, hygiene flooring, separation of sick animals) can be

achieved without high-cost technology.
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Series 4: Disease Classification and Control

Part 4.1: Classification of Livestock Diseases

o Sub Part 4.1.1: Classification by aetiology
o Sub Part 4.1.2: Classification by course and severity

o Sub Part 4.1.3: Classification by body system

Part 4.2: Major Infectious Diseases of Ruminants

o Sub Part 4.2.1: Viral diseases of cattle, sheep, and goats
o Sub Part 4.2.2: Bacterial diseases of ruminants

o Sub Part 4.2.3: Parasitic diseases of ruminants

Part 4.3: Metabolic and Nutritional Disorders

o Sub Part 4.3.1: Metabolic disorders of dairy cattle
o Sub Part 4.3.2: Mineral and vitamin deficiency disorders

o Sub Part 4.3.3: Digestive disorders in ruminants

Part 4.4: Principles of Disease Control

o [ Sub Part 4.4.1: Control strategies by disease category
o Sub Part 4.4.2: Treatment principles and drug use

o Sub Part 4.4.3: Notifiable diseases and reporting

Introduction

Building on the disease causation principles introduced in Series 1 and the hygiene, housing, and

welfare foundations of Series 2 and 3, this Series provides a systematic approach to classifying
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livestock diseases and examines specific major diseases and disorders affecting Nigerian
ruminant livestock (cattle, sheep, and goats), alongside general principles of disease control

applicable across species.

This Series covers disease classification by aetiology, course/severity, and body system; major
viral, bacterial, and parasitic diseases of ruminants; metabolic and nutritional disorders
particularly relevant to dairy cattle; and the principles of disease control strategy, treatment, and
notifiable disease reporting. This prepares students for the waste disposal and biosecurity topics

of the final Series.
Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 4.1 classify livestock diseases by aetiology, course/severity, and body system (Linked to

Part 4.1),

e SLO 4.2 describe major viral, bacterial, and parasitic diseases of cattle, sheep, and goats (Linked
to Part 4.2),

e SLO 4.3 explain metabolic, mineral/vitamin, and digestive disorders in ruminants (Linked to Part
4.3), and

e SLO 4.4 explain disease control strategies, treatment principles, and notifiable disease reporting
(Linked to Part 4.4).

4.1 Classification/of Livestock Diseases

4.1.1 Classification by aetiology

As introduced in Series 1, diseases are classified by aetiology into infectious diseases (caused by
transmissible living pathogens: viruses, bacteria, fungi, parasites) and non-infectious diseases
(caused by nutritional, genetic, toxic, traumatic, or metabolic factors); this Series extends that

foundational classification with specific ruminant disease examples in Parts 4.2 and 4.3.

-
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Within infectious disease, further distinction is sometimes made between contagious diseases
(spreading readily through direct or close contact between animals, such as foot and mouth
disease) and non-contagious infectious diseases (acquired from an environmental source or
vector rather than animal-to-animal spread, such as many parasitic diseases acquired from
contaminated pasture), a distinction with practical implications for the control strategies

discussed in Part 4.4.

Fill in the blank: diseases spread readily through direct or close contact between
animals, distinguishing them from non-contagious infectious diseases acquired from-an

environmental source or vector.
4.1.2 Classification by course and severity

Diseases are also classified by their typical course and severity: acute diseases develop rapidly
and run a short, often severe course (sometimes ending in death or rapid recovery); chronic
diseases develop slowly and persist over an extended perioed, often with less dramatic but
ongoing production and health impact; peracute diseases progress extremely rapidly, sometimes

causing death before clear clinical signs are even observed.

Subclinical disease (infection or disorder present without obvious clinical signs, but still
potentially affecting production performance and serving as a source of infection to other
animals) represents:@ particularly important category for herd-level disease management, since
subclinical disease can persist undetected without active surveillance or testing (introduced in

Series 1), unlike overtly clinical disease that prompts farmer attention and intervention.

Filldin the blank: disease, infection or disorder present without obvious clinical signs,
can persist undetected without active surveillance, despite still affecting production and serving

asan infection source.
4.1.3 Classification by body system

Diseases are frequently classified by the primary body system affected, supporting organised

clinical diagnosis and a structured approach to learning about disease: respiratory diseases

-
Haa)
AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER

INSTITUTION STUDENTS



(affecting the lungs and airways, often causing coughing, nasal discharge, and breathing
difficulty), digestive/gastrointestinal diseases (affecting the gut, often causing diarrhoea, reduced
appetite, and weight loss), and reproductive diseases (affecting fertility, pregnancy, or birth

outcomes, examined further in Part 4.3).

Musculoskeletal diseases (affecting bones, joints, and muscles, often causing lameness or
movement abnormality), nervous system diseases (affecting brain or nerve function, often
causing incoordination, paralysis, or behavioural change), and skin diseases (affecting the
integumentary system, often visible externally as lesions, hair/wool loss; or parasite infestation
signs) complete the major body system disease categories relevant across the ruminant species

covered in Part 4.2.

Fill in the blank: diseases affect the lungs and airways, often:causing coughing, nasal

discharge, and breathing difficulty in affected livestock.

DISEASE CLASSIFICATION DIAGRAMS

CLASSIFICATION BY AETIOLOGY, COURSE/SEVERITY, AND BODY SYSTEM

1. CLASSIFICATION BY AETIOLOGY (CAUSES) 2. CLASSIFICATION BY COURSE & SEVERITY 3. CLASSIFICATION BY BODY SYSTEM

o o~ ACUTE - s e
o B % roie— N Y
48 {@‘ . — (2.q., Commen Cold, Anpendicitis, Influenza) ; B
INFECTIOUS g Lungs & Trachea
GENETIC N 2\ 3‘4 & Lungs, Airways.
)

Caused by pathogens like )
Inherited through genes or CHRONIC (e.g., Asthma, Preumonia)
resulting from mutations. . Slow onset, long duration, often manageadle. 't;’
(e.g., Cystic Fibrosis, (2.., Asthma, Hypertension, Diabetes). /_ CARDIOVASCULAR
i SYSTEM

T
&
a4
]
bacteria, viruses, fungl, parasites. 5@
(e.g., Tuberculosis, Influenza)
Down Syndrome), [
§ t R ?Eiﬂ, BIcodVess:ls <
> =1 1 (e g, Heart Attack, Hypertension)
Q SUBACUTE =y
o Intermediate between acute and chronic. RO DIGESTIVE SYSTEM
1 (e, Subacute Endocarditis, some viral infections) & ) Intestine
! - Stothach, Intestines, Liver
(e.9. Gastitis, Ulcers)
—— MUSCULOSKELETAL
SYSTEM

ENVIRONMENTAL
Caused by esternal factors like
pollution, radiation, diet, lifestyle.
(e.g., Lung Cancer, Lead Poisoning).

LATENT/ASYMPTOMATIC
NUTRITIONAL

Present but without visible symptoms;

may become active.

v Resulting from dietary
deficiencies or excesses. (e.9., Herpes, Latent Tuberculosis). Bones, Muscles, Joints.
(g, Scurvy, Obesity). . (e.g., Arthritis, Fractures)
&5 —— INTEGUMENTARY
- DEGENERATIVE & Y
Y AUTOIMMUNE ) ) m\, Progressive deterioration of structure Aw% — SYSTEM 3
Immune system mistakenly or function. n ni? Skin, Hair, Nails,
attacks the body's own cells, (0.9., Alzheimer's Disease, Ostecarthritis) (e.g, Eczema, Melanoma)
(e.g., Rheumatoid Arthritis, Type 1 Diabetes)

Figure 4.1: Disease classification systems
Pilot questions 4.1

1. Distinguish between contagious and non-contagious infectious diseases.
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Distinguish between acute, chronic, and peracute disease course.
Define subclinical disease and explain why it is significant for herd management.
Name four body systems used to classify livestock diseases.

ok~ w DN

Give one example sign associated with respiratory disease.

4.2 Major Infectious Diseases of Ruminants

4.2.1 Viral diseases of cattle, sheep, and goats

Foot and mouth disease (FMD), a highly contagious viral disease causing blisters/lesions in the
mouth and on the feet, fever, and reduced production, affects cattle, sheep; and goats and carries
major economic and trade significance given its rapid spread potential and the trade restrictions it
triggers internationally. Peste des petits ruminants (PPR), a highly contagious and often fatal
viral disease of sheep and goats causing fever,imouth lesions, diarrhoea, and pneumonia, is a
major target of ongoing African eradication efforts referenced in Series 1.

Lumpy skin disease (a viral disease of cattle causing characteristic skin nodules, fever, and
reduced production) and rabies (a viral disease affecting the nervous system, transmissible to
humans, almost always fatal once clinical signs appear, making prevention through vaccination
and avoiding exposure to potentially rabid animals essential) are other significant ruminant viral

disease concerns in Nigeria.

Fill in the blank: , @ highly contagious and often fatal viral disease of sheep and goats
causing fever, mouth.lesions, diarrhoea, and pneumonia, is a major target of ongoing African

eradication efforts.
4.2.2 Bacterial diseases of ruminants

Anthrax (a serious bacterial disease, often causing sudden death, with significant zoonotic risk to
humans handling infected carcasses, requiring particular care and official reporting given its
public health implications) and brucellosis (a bacterial disease causing abortion and reduced
fertility in ruminants, also zoonotic, transmissible to humans through contact with infected

ol
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animals or unpasteurised dairy products) are significant bacterial disease concerns with public

health as well as production implications.

Blackleg/clostridial diseases (a group of bacterial diseases, often causing sudden death in young,
rapidly growing cattle, generally preventable through vaccination) and various bacterial causes
of mastitis (udder infection, particularly significant in dairy cattle, affecting both milk
quality/safety and animal welfare) round out the major bacterial disease concerns for Nigerian

ruminant livestock.

Fill in the blank: , @ bacterial disease causing abortion and reduced fertility in
ruminants, is also zoonotic, transmissible to humans through contact with infected animals or

unpasteurised dairy products.
4.2.3 Parasitic diseases of ruminants

Gastrointestinal nematodes (roundworms, particularly significant in young and grazing animals,
causing diarrhoea, weight loss, and reduced production, with infection levels strongly influenced
by pasture management and seasonal/climatic conditions) and trypanosomiasis (a significant
parasitic disease transmitted by tsetse flies, particularly affecting cattle in certain Nigerian
ecological zones, causing anaemia, weight loss, and reduced productivity, with major historical
influence on Nigerian livestock distribution patterns) are major parasitic disease concerns.

External parasites (ticks, which both cause direct irritation/blood loss and transmit other
significant diseasessuch as tick-borne haemoparasitic infections, and mites/lice causing mange
and irritation) require ongoing control given their dual role as direct pests and disease vectors, an
important parasite control principle distinguishing ticks from many purely directly damaging

external parasites.

Fill in the blank: , a significant parasitic disease transmitted by tsetse flies, particularly
affects cattle in certain Nigerian ecological zones and has had major historical influence on

livestock distribution patterns.
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RUMINANT DISEASE IDENTIFICATION CHART: FMD, PPR, BRUCELLOSIS, & TRYPANOSOMIASIS

FOOT & MOUTH PESTE DES PETITS
DISEASE (FMD) RUMINANTS (PPR) BRUCELLOSIS TRYPANOSOMIASIS

03 Q. Uy ‘ : gy
r® @ 3 T PP @

“

AETIOLOGY & Aphthowrus Plcornavmdae), Morbillivirus (Paramyxovmdae) Bacteria (Brucella spp.). Protozoan parasites
TRANSMISSION Highly contagious. Direct contact, aerosol, Contact with aborted material, ~ (Trypanosoma spp.) .
Airborne, contact, fomites. secretions. milk, semen, ingestion. Vector-borne (Tsetse fly), mechanical
CLINICAL Fever, vesicles (blisters) on High fever, oculonasal discharge, ~ Abortion (late term), retained Anemia, intermittent fever, weight
mouth, tongue, snout, teats,  stomatitis (erosions in mouth),  placenta, orchitis/epididymitis loss, lethargy, swollen lymph
SIGNS and mterdlgnal space; enteritis (diarrhea), pneumonia, $majgs), weak calves, reduced  nodes, edema (brisket),
(Key Symptoms)  excessive salivation, coughing, severe weight loss. ertility, often asymptomaticin  reduyced fertility
lameness, reduced milk yield early stages
Vesicles and erosions in Necrotic stomatitis, hemorrhagic ~ Placentitis (thickened, necrotic ~ Anemic carcass, enlarged spleen
POST-MORTEM mouth, rumen pillars, heart gastroenteritis, pneumonia, placenta), aborted fetus with and liver, serous atrophy of fat,
FINDINGS (tiger heart), hooves enlarged lymph nodes, Peyer's  liver/spleen lesions, generalized lymphadenopathy
patches necrosis lymphadenitis, mastitis

DIFFERENTIAL VS, BVD, MCF, é FMD, CCPP, Pasteurellosis, Leptospirosis, Listeriosis, Babesiosis, Anaplasmosis,

DIAGNOSIS &  Bluetongue Bluetongue Vibriosis Malnutrition
irus isolati irus isolati Serology (RBT, SAT, CFT), Blood smear microscopy, PCR,
CONFIRMATION Virus isolation, ELISA, PCR Virus isolation, ELISA, PCR S il ey
VETERINARY DIAGNOSTIC GUIDE VETERINARY DIAGNOSTIC GUIDE. (A8 Seiicat

Figure 4.2: Major infectious diseases of ruminants
Pilot questions 4.2

Describe foot and mouth‘disease and its economic/trade significance.
Describe peste des petits.ruminants and the species it affects.
Explain why anthrax and brucellosis require particular care given their zoonotic risk.

Describe trypanosomiasis and its mode of transmission.
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Explain why ticks are a particularly significant external parasite.

4.3'Metabolic and Nutritional Disorders

4.3.12 Metabolic disorders of dairy cattle

Milk fever (hypocalcaemia, low blood calcium occurring particularly around calving when
calcium demand for milk production rises sharply, causing weakness, recumbency, and, if
untreated, death) and ketosis (a metabolic disorder arising when energy demand for milk
production exceeds dietary energy intake, particularly in early lactation, causing reduced
il
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appetite, weight loss, and reduced milk production) are significant metabolic disorders linked to

the high physiological demands of dairy production introduced in Series 2.

Both conditions illustrate the close link between nutrition management (matching diet to the
specific physiological demands of late pregnancy and early lactation) and metabolic disease
prevention, requiring proactive dietary management around calving rather than purely reactive
treatment after clinical signs appear, extending the preventive medicine principles introduced in

Series 1 to this specific high-risk physiological transition period.

Fill in the blank: , low blood calcium occurring particularly around calving, causes
weakness, recumbency, and, if untreated, death in dairy cattle.

4.3.2 Mineral and vitamin deficiency disorders

Mineral deficiencies (calcium, phosphorus; and trace minerals such as copper, zinc, and
selenium, often reflecting deficient local soil/forage mineral content in specific Nigerian regions)
cause a range of effects from reduced growth and fertility to specific deficiency syndromes (such
as rickets from calcium/vitamin D/phosphorus deficiency in young growing animals); mineral
supplementation (mineral licks, fortified feed, or injectable supplements) addresses deficiencies

once identified, ideally guided by knowledge of local soil/forage deficiency patterns.

Vitamin deficiencies (particularly vitamin A, important for vision, immune function, and
reproduction, and.vitamin D, important for calcium metabolism and bone health) can arise from
inadequate diet or, in'some cases, inadequate sunlight exposure (for vitamin D); most vitamin
and mineral deficiency disorders are preventable through adequate, balanced nutrition,

reinforcing the nutritional factor discussed as a key determinant of livestock health in Series 1.

Fill in the blank: deficiencies, including calcium, phosphorus, copper, zinc, and
selenium, often reflect deficient local soil/forage content in specific regions and cause a range of

growth and fertility effects.
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4.3.3 Digestive disorders in ruminants

Bloat (excessive gas accumulation in the rumen, sometimes triggered by rapid consumption of
lush legume pasture or grain, causing visible abdominal distension and, in severe cases, death
through pressure on the lungs/heart if not promptly relieved) and acidosis (excessive rumen
acidity, often triggered by sudden access to large amounts of grain/concentrate feed, disrupting
normal rumen microbial function) are significant digestive disorders linked to feeding

management.

Both conditions illustrate the importance of gradual dietary transitions (rather than sudden
changes in feed type or amount) for ruminant digestive health, given the rumen complex
microbial ecosystem requiring time to adapt to dietary changes, a principle distinct from but

complementary to the general feeding hygiene principles introduced in Series 2.

Fill in the blank: , excessive gas accumulation in the rumen, can cause visible
abdominal distension and, in severe cases, death through pressure on the lungs/heart if not
promptly relieved.

lDAIRY CATTLE METABOLIC & NUTRITIONAL DISORDER DIAGRAMSX

1. DAIRY CATTLE METABOLIC DISORDER TIMELINE 2. MINERAL/VITAMIN/DIGESTIVE DISORDER CHART

DISORDER SPECIFIC

PREVENTION/
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W W (Hypomagnesemia) low Mg sudden death | M9 supplementation
(01 week kelone breath, KETOSIS Sweetbreath, | Propylene glycol,
p,Jposg calving) weight loss, (Eneray) NEB, fatty liver low aﬂpeme, qood transition
s L) 9 weight loss ration
EEA'IE\R;JBCVF FATTY LIVER
FARE-UP DISEASE oms V'“’gé’élggﬁtﬁmw Low soil/feed Stiff gait, Injection,
. lova <& (White Muscle Disease) Se/VitE heart failure supplementation
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DEFICIENCY lack of green feed rough coat injection/feed
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DISPLACED

AB%D\,A‘I)SW ABOMASUM (DA) low fiber diet ‘ laminitis, off feed ‘ buffers
w
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Figure 4.3: Metabolic, mineral, and digestive disorders in ruminants
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Pilot questions 4.3

Describe milk fever and the period during which it typically occurs.
Describe ketosis and its underlying cause.
Name two mineral deficiencies affecting Nigerian ruminants.

Explain the role of vitamin A in livestock health.
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Describe bloat and explain why gradual dietary transitions help prevent it.

4.4 Principles of Disease Control

4.4.1 Control strategies by disease category

Control strategy differs by disease aetiology and category, building on the classification
principles introduced in Part 4.1: viral diseases generally rely on vaccination and biosecurity
(limited treatment options once infected, as.introduced in Series 1); bacterial diseases often
combine vaccination, biosecurity, and antibiotic treatment where appropriate; parasitic diseases
combine targeted treatment (anthelmintics, acaricides) with environmental/pasture management

reducing exposure.

Metabolic and nutritional disorders (Part 4.3) are controlled primarily through nutritional and
management adjustment rather thanvaccination or antimicrobial treatment, since their
underlying cause'is dietary/physiological rather than infectious; matching control strategy to the
correct disease category (informed by accurate aetiological diagnosis, Series 1) is essential, since
a control approach.appropriate for one disease category may be ineffective or even

counterproductive for another.

Fill in the blank: and nutritional disorders are controlled primarily through dietary and
management adjustment rather than vaccination or antimicrobial treatment, since their

underlying cause is not infectious.
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4.4.2 Treatment principles and drug use

Accurate diagnosis (Part 4.1, Series 1) should precede treatment wherever possible, since
treating the wrong condition wastes resources and delays appropriate intervention; veterinary
involvement (Series 1) is particularly important for accurate diagnosis and appropriate drug
selection, dosing, and administration route, especially for conditions requiring prescription

medications or careful dosing calculation.

Correct drug dosing (based on accurate animal weight estimation), adherence to withdrawal
periods (the time required after treatment before milk or meat from a treated animal can safely
enter the human food supply, protecting consumer food safety) and avoiding unnecessary or
inappropriate antibiotic use (reducing antimicrobial resistance risk, an increasingly important

global animal and human health concern) are essential responsible treatment principles.

Fill in the blank: periods, the time required after treatment before milk or meat from a

treated animal can safely enter the human food supply, protect consumer food safety.
4.4.3 Notifiable diseases and reporting

Notifiable diseases (diseases that must be reported to veterinary/government authorities when
suspected or confirmed, typically due to significant public health, trade, or eradication
programme implications, such as.foot and mouth disease, anthrax, rabies, and peste des petits
ruminants, discussed in Part 4.2) support the national and international disease surveillance

systems introduced in Series 1, enabling coordinated response to significant disease threats.

Prompt reporting by farmers and veterinarians, even when inconvenient or when a farmer fears
movement restrictions or other consequences, is essential for effective disease control at the
population level, since delayed or absent reporting allows disease to spread further before control
measures can be implemented, ultimately causing greater harm than the short-term
inconvenience of reporting, a public good argument relevant to disease control policy and farmer

education alike.
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Fill in the blank:

diseases must be reported to veterinary/government authorities when

suspected or confirmed, due to significant public health, trade, or eradication programme

implications.

1. DISEASE CONTROL STRATEGY BY CATEGORY DIAGRAM

PREVENTION —~
Vaccines & Immunization
Sanitation & Hygiene
Vector Control
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LONG-TERM
MANAGEMENT

Chronic Disease Programs g0
Health Systems Strengthening a88

Policy & Legislation (585(+}

Research & Development

OUTBREAK
RESPONSE
RESPONSE
Rapid Deployment
Resource Allocation
Resource Allocation
Public Information
Emergency Powers

/- SURVEILLANCE

O « Active Case Finding
¢« Contact Tracing
1IN, . Laboratory Testing

« Data Analysis

a3« (uarantine

guxxxs *lsolation
) = Border Control

Qo’ TREATMENT
a

« Early Diagnosis

« Access to Care

« Standard Protocols
« Supportive Care

Figure 4.4: Disease control principles

Pilot questions 4.4
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CONTAINMENT

« Social Distancing

TREATMENT PATHWAY
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A
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PATIENT S*YMPTOMS

CLINICAL DIAGNOSIS
v

dhd

TREATMENT PLAN
(Medication, Care)

RECOVERY/MONITORING

Explain the importance of accurate diagnosis before treatment.
Define withdrawal period and explain its food safety purpose.

REPORTABLE (Local Health Dept.)

Tuberculosis,
Measles,
HIV/AIDS,

Colera.etc. J  STATE/NATIONAL
HEALTH AUTHORITY

DISEASE CONTROL & REPORTING SYSTEMS

2. TREATMENT & NOTIFIABLE DISEASE REPORTING DIAGRAM

NOTIFIABLE DISEASE REPORTING

CONFIRMED DIAGNOSIS «—

(Notifiable Disease List)

|

HEALTHCARE PROVIDER
REPORT

DISEASES:
COVID-13,

+

N
&,

GLOBAL HEALTH
ORGANIZATION
(e.g., WHO)

Explain why control strategy must be matched to disease category.
Explain why metabolic disorders are controlled differently from infectious diseases.

Define notifiable disease and explain why prompt reporting matters.
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Series Summary

This Series examined livestock diseases, their classification, causes, and control measures.
Diseases may be classified by aetiology (infectious or non-infectious; contagious or non-
contagious), course (peracute, acute, chronic, or subclinical), or body system (respiratory,
digestive, reproductive, musculoskeletal, nervous, or skin). Important infectious diseases of
ruminants include viral diseases such as Foot-and-Mouth Disease (FMD), Peste des Petits
Ruminants (PPR), lumpy skin disease, and rabies; bacterial diseases such as anthrax,
brucellosis, blackleg, and mastitis; and parasitic diseases including gastrointestinal
nematodes, trypanosomiasis, ticks, and mites. Major metabolic and nutritional disorders

include milk fever, ketosis, bloat, acidosis, and mineral or vitamin deficiencies.

The Series also covered disease prevention, treatment, and surveillance. Control measures
should match the disease type, including vaccination and biosecurity for viral diseases,
antibiotics for bacterial infections, anthelmintics with pasture management for parasitic
diseases, and proper nutrition for metabolic disorders. Effective treatment requires accurate
diagnosis, correct drug selection and dosage, observance of withdrawal periods, and responsible
antibiotic use to reduce antimicrobial resistance. Reporting notifiable diseases is essential for
surveillance, rapid response, and effective disease-control programmes. By completing this
Series, students should achieve SLOs 4.1-4.4.

Glossary of Terms

Bloat: excessive gas accumulation in the rumen, potentially fatal if not promptly relieved.

o oot and mouth disease (FMD): a highly contagious viral disease causing mouth and foot

lesions in cattle, sheep, and goats, with major trade significance.

e Ketosis: a metabolic disorder arising when energy demand for milk production exceeds dietary

energy intake.

e Milk fever (hypocalcaemia): low blood calcium occurring around calving, causing weakness

and recumbency if untreated.
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o Notifiable disease: a disease that must be reported to veterinary/government authorities when

suspected or confirmed.

o Subclinical disease: infection or disorder present without obvious clinical signs, but still

affecting production and serving as an infection source.

o Withdrawal period: the time required after treatment before milk or meat from a treated animal

can safely enter the human food supply.

Concept Check Questions [Series 4]

Obijective Questions

1. diseases spread readily through direct or close contact between animals. (Linked to
SLO 4.1)

2. , @ highly contagious viral disease of sheep and goats, is a major target of African
eradication efforts. (Linked to SLO 4.2)

3. , low blood calcium around calving, causes weakness and recumbency if untreated.
(Linked to SLO 4.3)

4, periods protect food safety by ensuring drug residues clear before milk/meat enters
the food supply. (Linked to SLO 4.4)

5. diseases must be reported to veterinary/government authorities when suspected.

(Linked to SLO 4.4)

Short-Answer Questions

Name three ways diseases are classified. (Linked to SLO 4.1)
Name two viral diseases of ruminants. (Linked to SLO 4.2)

Name two metabolic disorders of dairy cattle. (Linked to SLO 4.3)

B w e

Explain why metabolic disorders are controlled differently from infectious diseases. (Linked
to SLO 4.4)

5. Name two zoonotic bacterial diseases of ruminants. (Linked to SLO 4.2)
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Long-Answer Questions

1. Explain disease classification by aetiology, course, and body system. (Linked to SLO 4.1)
2. Describe major viral, bacterial, and parasitic diseases of ruminants. (Linked to SLO 4.2)

3. Explain metabolic disorders and disease control principles. (Linked to SLOs 4.3, 4.4)

Answers to Concept Check Questions [Series 4]

Objective Questions

Contagious.

Peste des petits ruminants.
Milk fever.

Withdrawal.

Notifiable.

S N

Short-Answer Questions

By aetiology, by course/severity, and by body system.
Foot and mouth disease and peste des petits ruminants (or lumpy skin disease, rabies).

Milk fever and ketosis.

A

Their cause is dietary/physiological rather than infectious, so nutrition/management
adjustment is used instead of vaccination or antibiotics.

5. Anthrax and brucellosis.

Long-Answer Questions

1. Diseases are classified by aetiology (infectious/non-infectious, contagious/non-contagious),
course (peracute, acute, chronic, subclinical), and body system (respiratory, digestive,

reproductive, musculoskeletal, nervous, skin).
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2.

Viral diseases (FMD, PPR) spread readily and are controlled by vaccination/biosecurity.
Bacterial diseases (anthrax, brucellosis) combine vaccination and antibiotics. Parasitic
diseases (nematodes, trypanosomiasis) combine treatment and pasture management.
Metabolic disorders (milk fever, ketosis) arise from nutritional/physiological imbalance and
are controlled through diet/management. Disease control overall requires matching strategy to
category, accurate diagnosis before treatment, correct dosing/withdrawal periods, and

notifiable disease reporting.

Answers to Pilot Questions [Series 4]

Part 4.1

Part 4.2

Contagious diseases spread through direct/close contact; non-contagious infectious diseases
come from an environmental source or vector.

Acute develops rapidly with a short course; chronic develops slowly and persists; peracute
progresses extremely rapidly, sometimes causing death before signs appear.

Subclinical disease has no obvious signs but still'affects production and can infect others; it
can persist undetected without surveillance.

Respiratory, digestive, reproductive, and musculoskeletal (or nervous, skin).

Coughing, nasal discharge, or breathing difficulty.

FMD causes mouth/foot lesions and fever in cattle, sheep, and goats, with major trade
significance due to rapid spread potential.

PPR is.a highly contagious, often fatal viral disease of sheep and goats causing fever, mouth
lesions, diarrhoea, and pneumonia.

Both are zoonotic, transmissible to humans handling infected animals/carcasses or consuming
unpasteurised dairy.

Trypanosomiasis is transmitted by tsetse flies, causing anaemia and reduced productivity in
cattle.

Ticks both directly damage the host and transmit other significant diseases (haemoparasitic

infections).
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1. Milk fever is low blood calcium, typically occurring around calving when calcium demand
rises sharply.

2. Ketosis arises when energy demand for milk production exceeds dietary energy intake,
especially in early lactation.
Calcium and phosphorus (or copper, zinc, selenium).

4. Vitamin A supports vision, immune function, and reproduction.

5. Bloat is excessive rumen gas accumulation; gradual dietary transitions allow-rumen microbes

time to adapt, reducing risk.
Part4.4

1. Different disease categories require different intervention types; a strategy effective for one
may be ineffective for another.

2. Their cause is dietary/physiological, not infectious, so nutrition and management adjustment
address the root cause.
Treating the wrong condition wastes resources.and delays appropriate intervention.

4. A withdrawal period is the time after treatment before milk/meat can safely enter the food
supply, protecting consumers.

5. A notifiable disease must be reported due to public health/trade/eradication implications;

prompt reporting limits further spread.
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Series 5: Waste Disposal and Biosecurity

Practices

Part 5.1: Livestock Waste Characteristics and Management

o SubPart5.1.1: Types and characteristics of livestock waste
o Sub Part 5.1.2: Environmental and health risks of poor waste management

o Sub Part 5.1.3: Manure collection and storage

Part 5.2: Waste Treatment and Utilisation

o Sub Part 5.2.1: Composting
o Sub Part 5.2.2: Biogas production

o Sub Part 5.2.3: Carcass and mortality disposal

Part 5.3: Biosecurity Principles and Implementation

o Sub Part 5.3.1:evels of biosecurity
o Sub-Part5.3.2: Biosecurity protocols and zoning

o Sub Part 5.3.3: Biosecurity for disease outbreak response

Part’5.4:dntegrating Biosecurity into Farm Management

o SubPart 5.4.1: Biosecurity planning
o Sub Part 5.4.2: Staff training and compliance

o Sub Part 5.4.3: Continuous improvement in health and biosecurity practice
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Introduction

This final Series of AGE 403 addresses two closely related areas essential to comprehensive
livestock health management: appropriate handling and disposal of livestock waste, and
biosecurity practices preventing pathogen introduction and spread. Both areas connect directly to
the hygiene principles (Series 2), disease classification and control knowledge (Series 4), and

housing/welfare considerations (Series 3) covered throughout this course.

This Series covers the characteristics and risks of livestock waste, and manure collection;
storage, treatment (composting, biogas), and carcass disposal; the principles and levels of
biosecurity, protocols and zoning, and outbreak response; and the practical integration of

biosecurity into farm management through planning, staff training, and continuous improvement.

Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 5.1 describe the characteristics, risks, and collection/storage of livestock waste (Linked to
Part 5.1),

e SLO 5.2 explain waste treatment methods, including composting, biogas production, and carcass
disposal (Linked to Part 5.2),

e SLO 5:3explain biosecurity levels, protocols, zoning, and outbreak response (Linked to Part 5.3),
and

e  SLO 5.4 describe the practical integration of biosecurity into farm management, including
planning and staff training (Linked to Part 5.4).
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5.1 Livestock Waste Characteristics and Management

5.1.1 Types and characteristics of livestock waste

Livestock waste includes manure (faeces and urine, varying in nutrient content and-consistency
by species, diet, and management system), bedding/litter material mixed with manure, mortality
(dead animals requiring disposal, Part 5.2.3), and wastewater from cleaning operations; manure
itself represents both a potential pollutant if mismanaged and a valuable resource (organic
fertiliser, biogas feedstock, Part 5.2) if appropriately handled.

Waste characteristics vary considerably by species and system: poultry litter is relatively dry and
nutrient-dense; pig slurry is wetter and requires different handling than drier ruminant manure;
intensive systems concentrate waste in smaller areas requiring active management, while
extensive grazing systems distribute waste naturally across pasture, requiring less concentrated
management but raising different considerations for nutrient cycling and water quality

protection.

Fill in the blank: Manure represents both a potential pollutant if mismanaged and a valuable

, usable as organic fertiliser or biogas feedstock, if appropriately handled.
5.1.2 Environmentaland health risks of poor waste management

Poorly managed livestock waste poses several risks: water contamination (nutrient runoff or
leaching into surface or groundwater, causing eutrophication and degraded drinking water
quality, with pathogen contamination posing direct public health risk where waste enters water
sources used for human consumption or irrigation); air quality impacts (ammonia and odour
emissions affecting both farm workers and nearby communities, Series 2); and disease
transmission (manure serving as a reservoir and transmission route for several pathogens and

parasites, Series 4, if not properly managed).

-
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These risks connect directly to the disease causation and environmental health principles
introduced earlier in this course: poor waste management represents both a direct disease risk
pathway (Part 5.1.1) and an environmental/public health concern extending beyond the
immediate farm boundary, making waste management a biosecurity as well as an environmental

stewardship responsibility for livestock producers.

Fill in the blank: Nutrient runoff or leaching from poorly managed livestock waste into surface

or groundwater can cause and degraded drinking water quality.
5.1.3 Manure collection and storage

Regular manure collection (frequency depending on housingsystem and species, Series 2 and 3)
reduces pathogen buildup, ammonia accumulation, and pest attraction compared to allowing
extended accumulation in animal housing; appropriate storage (covered or contained storage
reducing nutrient loss, odour, and runoff risk compared to open; uncontained storage) bridges the

gap between collection and eventual treatment/utilisation.

Storage location should consider distance from water sources, wells, and neighbouring properties
(similar site selection principles to those introduced for housing in Series 1 of related courses),
with adequate storage capacity (sized to the farm waste production rate and the interval until
treatment/application/removal) preventing forced premature or inappropriate disposal due to

storage capacity constraints.

Fill in the blank: Manure storage location should consider distance from water sources, wells,

and properties, similar to site selection principles applied to livestock housing.
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LIVESTOCK WASTE MANAGEMENT: CHARACTERISTICS, RISKS, AND CONTROL MEASURES
1. LIVESTOCK WASTE TYPE COMPARISON CHART
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Figure 5.1: Livestock waste characteristicsand management

Pilot questions 5.1
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5.2 Waste Treatment and Utilisation

5:2.1 Composting

Name three types of livestock waste.

Explain why manure can be both a pollutant and a valuable resource.
Name three risks of poorly managed livestock waste.
Explain why regular manure collection from housing is important.

Name two factors to consider in manure storage site selection.

Composting (controlled aerobic decomposition of organic waste, including manure, by

microorganisms, producing a stabilised, pathogen-reduced product suitable for use as soil

amendment/fertiliser) requires appropriate moisture, aeration (through turning or passive airflow

design), and carbon-to-nitrogen ratio (often achieved by mixing manure with carbon-rich

bedding or crop residue) to proceed effectively.

-
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Properly managed composting reaches temperatures (typically 55-65 degrees Celsius during the
active phase) sufficient to destroy many pathogens and weed seeds, an important food safety and
biosecurity benefit beyond the agronomic value of the finished compost; composting represents a
relatively low-technology, broadly accessible waste treatment option suited to many Nigerian

livestock production scales and contexts.

Fill in the blank: Properly managed composting reaches temperatures of typically to

65 degrees Celsius during the active phase, sufficient to destroy many pathogens and weed seeds.
5.2.2 Biogas production

Biogas production (anaerobic digestion of manure and other.organic waste by microorganisms in
an oxygen-free environment, producing biogas, primarily methane, usable as a cooking or

heating fuel or for electricity generation, and a nutrient-rich digestate suitable as fertiliser) offers
both a waste treatment and renewable energy benefit, of particular relevance given energy access

constraints in many rural Nigerian contexts.

Biogas digester scale ranges from small household/farm-level units (suited to individual
livestock operations) to larger community or commercial-scale systems; successful biogas
production requires adequate feedstock volume and consistency, appropriate digester design and
management (temperature, retention time), and a practical use for the biogas produced, factors

affecting the feasibility of biogas-adoption for a given Nigerian livestock operation.

Fill in the blank: Biogas production through digestion of manure produces both biogas
fuel and-a nutrient-rich digestate suitable as fertiliser, offering both waste treatment and

renewable energy benefits.
5.2.3 Carcass and mortality disposal

Appropriate disposal of animals that die on the farm (whether from disease, Series 4, injury, or
other causes) is essential for disease control (preventing pathogen spread from a mortality event,
particularly important for notifiable diseases, Series 4) and basic farm hygiene/environmental
protection; disposal methods include burial (appropriately deep and located away from water
P
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sources), composting (specialised mortality composting, distinct from but related to manure
composting, Part 5.2.1), incineration (where facilities allow), and, in some contexts, rendering

(commercial processing into other products, more relevant at larger commercial scale).

Disposal method choice should consider the cause of death (suspected notifiable or highly
contagious disease deaths may require specific official guidance or veterinary involvement rather
than routine disposal, Series 4), local regulation, and available resources/infrastructure; prompt
disposal (minimising the time a carcass remains on the farm before disposal) reduces disease
spread, scavenger attraction, and odour/environmental concerns regardless of the specific method

chosen.

Fill in the blank: Disposal method choice for farm mortality should consider the suspected cause
of death, since deaths from notifiable or highly contagious disease may:require specific official

guidance rather than disposal.

AGRICULTURAL WASTE MANAGEMENT: COMPOSTING/BIOGAS & CARCASS DISPOSAL

1. COMPOSTING & BIOGAS PROCESS DIAGRAM 2. CARCASS DISPOSAL METHODS COMPARISON DIAGRAM
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Figure 5.2: Waste treatment and carcass disposal
Pilot questions 5.2

1. Define composting and name two requirements for it to proceed effectively.

FW
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Explain the food safety/biosecurity benefit of properly managed composting temperatures.
Define biogas production and name its two main outputs.
Name three carcass disposal methods.

ok~ w DN

Explain why deaths from suspected notifiable disease require special disposal consideration.

5.3 Biosecurity Principles and Implementation

5.3.1 Levels of biosecurity

As introduced for non-ruminant production in related courses, biosecurity operates at three levels
applicable across all livestock species covered in this course: conceptual biosecurity (site
selection decisions made before construction, such as distance from other farms and roads);
structural biosecurity (physical barriers and-features such as perimeter fencing, footbaths, and
dedicated equipment); and operational/management biosecurity (day-to-day practices such as

visitor control, cleaning/disinfection protocols, and quarantine of new or sick animals).

Effective biosecurity requires attention to all three levels together, since strong structural
biosecurity is undermined by poor operational practice (e.g. good fencing but no visitor control),
while excellent operational discipline cannot fully compensate for severe conceptual/structural
weaknesses (e.g. a site immediately adjacent to another livestock operation); this multi-level
view reinforces that biosecurity is a comprehensive system rather than any single isolated

measure.

Fill in'the blank: Effective biosecurity requires attention to conceptual, structural, and

levels together, since weakness at any one level undermines the overall system.
5.3.2 Biosecurity protocols and zoning

Farm zoning (dividing the farm into zones with different biosecurity requirements, such as a
clean zone close to animal housing requiring stricter entry protocols versus a lower-risk outer

zone) supports practical, risk-proportionate biosecurity implementation rather than applying

-
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maximal restriction uniformly across an entire property, which may be impractical or

unnecessarily burdensome for lower-risk areas.

Visitor and vehicle protocols (restricting unnecessary farm entry, requiring disinfection or
protective clothing for necessary visitors, and controlling vehicle movement particularly between
different animal housing units or different farms) and personnel protocols (dedicated
clothing/footwear for specific units, handwashing, and minimising movement between different
animal groups within a single visit) translate the zoning concept into practical day-to-day

biosecurity rules.

Fill in the blank: Farm , dividing the farm into areas with different biosecurity
requirements, supports practical, risk-proportionate biosecurity implementation rather than

uniform maximal restriction everywhere.
5.3.3 Biosecurity for disease outbreak response

During a suspected or confirmed disease outbreak, enhanced biosecurity measures (stricter
movement control, expanded quarantine, increased disinfection frequency, and restricted visitor
access beyond routine levels) help contain the outbreak and prevent further spread, building
directly on the notifiable disease reporting principles introduced in Series 4 and the routine
biosecurity levels discussed in Part 5.3.1.

Outbreak response typically also involves coordination with veterinary/government authorities
(for notifiable diseases, Series 4), potential movement restrictions on and off the affected
premises;and, depending on the disease, possible culling of affected or exposed animals as part
of broader containment strategy; having a basic outbreak response plan prepared in advance
(rather than improvising entirely during an actual outbreak) supports faster, more effective

response when needed.

Fill'in the blank: Having a basic outbreak response prepared in advance, rather than
improvising entirely during an actual outbreak, supports faster and more effective response when

needed.

-
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AGRICULTURAL BIOSECURITY & FARM ZONING FRAMEWORK

1. THREE-LEVEL BIOSECURITY DIAGRAM

~

~

AREA BIOSECURITY (REGIONAL/NATIONAL)
Objective: Prevent disease introduction from
external sources.

Measures: Border Controls, Import Restrictions,
Surveillance Programs, Industry Regulations.

FARM BIOSECURITY (PREMISES-LEVEL)

- Objective: Secure the farm perimeter and
manage entry points.

+ Measures: Fencing & Access Control,
Vehicle Disinfection, Visitor Logs, Pest Control,
Wildlife Management.

J

~

OPERATIONAL BIOSECURITY (TASK-LEVEL)

- Objective: Minimize disease spread within the
farm during daily activities.

2. FARM ZONING & OUTBREAK RESPONSE DIAGRAM

FARM ZONING MAP
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3 specific sick
or field =

« Test and remove
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Disinfectunit,  [&Y®]

« Disinfect the entire zone.
« Vaccinate (if applicable).

Measures: Hand Washing & Footbaths,

Clean Clothing/Boots, Equipment Sanitation,

Animal Health Monitoring, Isolation of Sick Animals.
J

RECOVERY
« Lift quarantine after negative tests.
« Restock with healthy animals.

« Review biosecurity plan.

Figure 5.3: Biosecurity levels, zoning,@and outbreak response
Pilot questions 5.3

Name the three levels of biosecurity.
Explain why all three biosecurity levels must be addressed together.
Explain the concept of farm zoning in biosecurity.

Name twao visitor/vehicle biosecurity protocols.

o & w0 D

Explain the benefit of having a prepared outbreak response plan.

5.4"Integrating Biosecurity into Farm Management

5.4.1.Biosecurity planning

A written biosecurity plan (documenting the specific measures, protocols, and responsibilities for
a given farm, tailored to its species, scale, and risk profile) supports consistent implementation
and provides a reference for training new staff and reviewing/improving practice over time,
rather than relying on informal, undocumented, and potentially inconsistently applied practice.
il
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Biosecurity planning should draw on the disease risk knowledge developed throughout this
course (Series 1 and 4), the hygiene and environmental principles of Series 2, and the
housing/welfare considerations of Series 3, integrating across these areas into a coherent, farm-
specific plan rather than treating biosecurity as a separate, isolated topic disconnected from the

broader livestock health management approach this course has developed.

Fill in the blank: A written biosecurity supports consistent implementation and

provides a reference for training new staff and reviewing practice over time.
5.4.2 Staff training and compliance

Biosecurity measures are only effective if consistently followed by everyone working on or
visiting the farm; staff training (explaining not just what to do but why, .building genuine
understanding of disease risk rather than mere rule-following) supports better long-term
compliance than rules imposed without explanation, particularly important given that biosecurity
protocols can feel inconvenient or unnecessary to staff who have not personally experienced a

serious disease outbreak.

Regular reinforcement (periodic refresher training, visible reminders such as signage at key
biosecurity points, and consistent management modelling of expected behaviour) supports
sustained compliance over time, since biosecurity discipline, like many preventive practices,
tends to weaken gradually without.ongoing reinforcement, particularly in the absence of recent

disease problems that would otherwise prompt renewed attention.

Fill in the blank: Staff training that explains not just what to do but disease risk

supports better long-term biosecurity compliance than rules imposed without explanation.
5.4.3 Continuous improvement in health and biosecurity practice

Periodic review of health records (Series 1, 2), disease occurrence patterns, and biosecurity
compliance (Part 5.4.2) allows identification of weaknesses or emerging risks before they cause

significant problems, supporting a continuous improvement approach to livestock health and
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biosecurity management rather than a static, set-once-and-forget approach to practices and

protocols.

Staying informed about emerging disease threats (through veterinary services, Series 1, and
broader agricultural extension/information sources) and periodically updating biosecurity and
health management practices in response to new knowledge or changing farm circumstances
(expansion, new species introduction, changing local disease risk) completes the integration of
the health, hygiene, welfare, disease, and biosecurity knowledge developed across all five Series

of AGE 403 into an ongoing, adaptive farm management practice.

Fill in the blank: A continuous approach to livestock health and biosecurity, rather
than a static set-once-and-forget approach, supports ongoing identification-and correction of

weaknesses or emerging risks.

FARM BIOSECURITY CYCLE: INTEGRATION & IMPROVEMENT

CYCLE FOR FARM MANAGEMENT
PLAN & ASSESS
Conduct Risk ¢
Assessment
o Set Biosecurity Goals'
* Develop Site-Specfic Plan

IMPLEMENT & OPERATE

* Establish Zones (Clean/Dirty)

« Control Access (Visitors, Vehicles)
» Train Staff & Assign Roles

REVIEW & IMPROVE

* Management Review Meeting
* Incorporate New Best Practices
* Feed Back into Planning Phase

' BIOSECURITY
A\ MANAGEMENT
SYSTEM

MONITOR & RECORD

 Regular Animal Health Checks
* Monitor Pests & Wildlife
* Document Movements & Treatments

TAKE CORRECTIVE ACTION

* Address |dentified Weaknesses
* Implement Specific Improvements
* Review & Update Plan

* Revlew Records & Trends
* Analyze Biosecurity Gaps
* Compare Performance to Goals

Figure 5.4: Integrating biosecurity into farm management
Pilotquestions 5.4

1. Explain the purpose of a written biosecurity plan.

2. Explain why staff training should explain the reasoning behind biosecurity rules.

-
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Name two ways to support sustained staff biosecurity compliance over time.
Explain the continuous improvement approach to biosecurity practice.
Explain why staying informed about emerging disease threats matters for ongoing farm

management.
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Series Summary

This Series examined livestock waste management and biosecurity as essential components
of sustainable livestock production and disease prevention. Livestock waste includes manure,
bedding materials, carcasses, and wastewater, all of which can contaminate water, reduce air
quality, and spread disease if poorly managed. Effective management requires regular collection,
appropriate storage in well-sited covered facilities, and suitable treatment methads. Composting
is an aerobic process that reduces pathogens at 55-65°C, while biogas production uses
anaerobic digestion to generate renewable energy and nutrient-rich digestate. Carcass disposal
methods include burial, composting, incineration, and rendering, with special precautions

required for notifiable diseases.

The Series also covered biosecurity planning and outbreak prevention. Biosecurity operates
at three levels: conceptual, structural, and operational, and includes zoning, controlled
movement of visitors and vehicles, sanitation, and emergency outbreak-response measures.
Effective livestock enterprises should maintain a written biosecurity plan, provide regular staff
training, reinforce compliance through-supervision, and continuously review and improve
biosecurity practices. By completing this Series, students should achieve SLOs 5.1-5.4 and all

AGE 403 course outcomes.

Glossary of Terms

Biogas: a fuel gas, primarily methane, produced through anaerobic digestion of manure and other

organic. waste.

o Biosecurity plan: a written document specifying a farm biosecurity measures, protocols, and

responsibilities.

e Composting: controlled aerobic decomposition of organic waste producing a stabilised,

pathogen-reduced soil amendment.

e Conceptual biosecurity: site selection decisions made before construction to reduce disease risk.
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Farm zoning: dividing a farm into areas with different biosecurity requirements based on risk

level.

Operational biosecurity: day-to-day management practices such as visitor control and

cleaning/disinfection protocols.

Structural biosecurity: physical barriers and features such as fencing and footbaths supporting

disease prevention.
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Concept Check Questions [Series 5]

Obijective Questions

Manure represents both a potential pollutant and a valuable if appropriately
handled. (Linked to SLO 5.1)

Properly managed composting reaches temperatures of typically 55 to degrees
Celsius during the active phase. (Linked to SLO 5.2)

Biogas production uses digestion of manure in an oxygen-free environment.
(Linked to SLO 5.2)

The three levels of biosecurity are conceptual, structural, and . (Linked to SLO 5.3)
A written biosecurity supports consistent implementation and staff training.

(Linked to SLO 5.4)

Short-Answer Questions

1.
2
3.
4
5

Name three types of livestock waste. (Linked to SLO 5.1)

Name two waste treatment methods. (Linked to SLO 5.2)

Name the three levels of biosecurity. (Linked to SLO 5.3)

Name two ways to support sustained staff biosecurity compliance. (Linked to SLO 5.4)
Name three carcass-disposal methods. (Linked to SLO 5.2)

Long-Answer Questions

1.
2.

Describe livestock waste characteristics, risks, and collection/storage. (Linked to SLO 5.1)
Explain.waste treatment methods, including composting, biogas, and carcass disposal.
(Linked to SLO 5.2)

Explain biosecurity levels, protocols, and integration into farm management. (Linked to
SLOs 5.3, 5.4)

Answers to Concept Check Questions [Series 5]

Objective Questions

-

Do)
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Resource.
65.
Anaerobic.
Operational.

o > w e

Plan.

Short-Answer Questions

Manure, bedding/litter, and mortality (or wastewater).
Composting and biogas production.
Conceptual, structural, and operational.

Training with rationale explanation and regular reinforcement/signage.

o~ e

Burial, composting, and incineration (or rendering).
Long-Answer Questions

1. Livestock waste includes manure, bedding, mortality, and wastewater, varying by species and
system. Poor management risks water contamination; air quality impacts, and disease
transmission. Regular collection.and appropriate covered storage, sited away from water
sources, address these risks.

2. Composting (aerobic.decomposition, pathogen-reducing heat) and biogas production
(anaerobic digestion, fuel and fertiliser outputs) treat and utilise waste. Carcass disposal
(burial,‘composting, incineration, rendering) requires consideration of cause of death,
especially for notifiable diseases.

3. Biosecurity operatesat conceptual, structural, and operational levels, implemented through
zoning.and visitor/vehicle protocols, with enhanced measures during outbreaks. Integration
into management requires a written plan, staff training with rationale, and continuous

improvement based on ongoing review.

Answers to Pilot Questions [Series 5]

Part 5.1

1. Manure, bedding/litter, and mortality (or wastewater).

-
Haa)
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2. It pollutes if mismanaged but provides organic fertiliser or biogas feedstock value if handled
appropriately.
Water contamination, air quality impacts, and disease transmission.

4. It reduces pathogen buildup, ammonia accumulation, and pest attraction.

5. Distance from water sources/wells and distance from neighbouring properties.

Part 5.2

1. Composting is controlled aerobic decomposition of organic waste; it requires adequate
moisture and aeration (or correct carbon-to-nitrogen ratio).

2. Sufficient composting temperature destroys many pathogens and weed seeds, improving food
safety and reducing disease risk.

3. Biogas production is anaerobic digestion of manure producing biogas fuel and nutrient-rich
digestate.

4. Burial, composting, and incineration (or rendering).

5. Notifiable or highly contagious disease deaths may need official guidance or veterinary

involvement to prevent further spread.

Part 5.3

1. Conceptual, structural,.and operational biosecurity.

2. Weakness at any/one level undermines the overall system, since strong structure cannot
compensate for poor practice or vice versa.

3. Zoning divides the farm into areas with different biosecurity requirements based on risk,
allowing proportionate restriction.

4. Restricting unnecessary entry and requiring disinfection/protective clothing for visitors.

5. A prepared. plan supports faster, more effective response rather than improvising during an

actual outbreak.

Part 5.4

1. It supports consistent implementation and provides a reference for training and ongoing
review.
2. Explaining the reasoning builds genuine understanding and supports better long-term

compliance than rule-following alone.
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Periodic refresher training and visible reminders/signage (or consistent management
modelling).

It involves regular review of records and practices to identify and correct weaknesses or
emerging risks over time.

It allows practices to be updated in response to new knowledge or changing farm

circumstances, sustaining effective protection.
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